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PREFACE  TO  SECOND  EDITION 


Ix  presenting  the  second  edition  of  this  volume  the  author  dear. 
convey  to  the  profession  profound  appreciation  for  the  favorable 
reception  accorded  to  the  earlier  work.  The  demand  for  a  new  edition 
has  been  particularly  gratifying  because  of  the  privilege  afforded  tor- 
making  the  book  a  more  recent  exponent  of  advancing  knowledge  con- 
cerning a  most  important  branch  of  medicine.  The  subject  is  one  of 
great  magnitude,  and  it  is  almost  inevitable  that  some  features  max-  !,«• 
insufficiently  treated.  An  acknowledgment  of  indebtedness  is  made  to 
those  reviewers  who  have  called  attention  to  such  matters,  many  sugges- 
tions having  been  of  definite  value.  In  the  effort  to  make  the  present 
edition  as  complete,  modern  and  practical  as  possible  the  author  has  been 
confronted  by  the  necessity  of  restricting  the  volume  to  reasonable  pro- 
portions. The  entire  work  has  been  revised  with  extreme  care  and  much 
new  subject  material  added.  In  various  portions  of  the  text  more  or 
less  detailed  mention  is  made  of  interesting  data  which  have  appeared  in 
recent  literature.  All  important  contributions  to  the  last  meeting  of  the 
International  Congress  on  Tuberculosis  held  in  Washington  have  been 
reviewed  as  fully  as  practicable.  Five  new  chapters  have  been  introduced, 
a  few  have  been  rewritten,  and  many  materially  amplified.  There  are 
forty  additional  text  illustrations,  also  eleven  insert  plates,  nine  of  which 
are  colored. 

It  is  manifestly  impossible  within  the  compass  of  this  book  to  discuss 
at  length  all  features  of  tuberculosis,  nor  is  there  given  to  a  single  indi- 
vidual the  experience,  training  and  equipment  to  justify  an  attempt  to 
elaborate  all  phases  of  this  exceedingly  complex  and  comprehensive 
subject.  The  fundamental  purpose  of  the  writer  has  been  to  analyze 
experience,  to  present  in  simple,  concise  form  the  results  of  scientific 
research,  to  form  reasonably  correct  interpretations,  and  to  submit 
practical  conclusions  from  the  viewpoint  of  the  clinician. 

As  in  the  former  edition  this  work  has  been  conducted  for  the  benefit 
of  the  general  practitioner  and  student,  the  author  disclaiming  any  desire 
to  make  the  book  encyclopedic  in  scope.  The  book  is  not  expected  to  be 
a  guide  for  specialists  who  may  have  enjoyed  exceptional  facilities  for 
laboratory  study,  but  it  is  hoped  that  by  its  perusal  some  useful  informa- 
tion of  a  practical  character  may  be  conveyed  to  practising  physicians, 

For  such  errors  and  omissions  as  may  exist  the  writer  seeks  the  char- 
itable indulgence  of  a  critical  profession. 

S.  G.  BOXXEY. 

DENVER  COLORADO,  March,  1910. 
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IT  is  quite  impossible  to  present  an  exhaustive  treatise  upon  all 
phases  of  pulmonary  tuberculosis,  and  in  submitting  this  volume  for 
the  criticism  of  reviewers,  I  have  no  apology  to  make  for  its  limitation- 
and  imperfections.  All  physicians  who  have  had  a  large  experience 
in  the  management  of  pulmonary  invalids  are  forced  to  the  conclusion 
that  there  is  not  so  comprehensive  a  knowledge  of  the  disease  as  fully 
to  conserve  the  interests  of  society.  Despite  the  many  excellent  con- 
tributions upon  the  general  subject,  there  is  perhaps  a  justification  for 
publishing  the  following  pages,  which  embody  largely  the  results  of 
personal  experience.  This  book  is  not  designed  for  the  benefit  of 
skilled  specialists  in  the  treatment  of  pulmonary  affections,  but  tW 
the  use  of  general  practitioners  whose  opportunities  for  clinical  study 
may  have  been  somewhat  limited.  Its  preparation,  conducted  during 
the  course  of  an  active  practice,  has  consumed  a  vast  amount  <>f 
time,  and  the  work  has  been  delayed  by  many  unavoidable  interrup- 
tions. 

It  has  been  my  desire  that  the  book  should  be  devoted  essentially  to 
the  clinical  aspects  of  pulmonary  tuberculosis,  and  an  effort  has,  then 
been  made  to  emphasize  practical  considerations.  To  this  end  I  have 
endeavored,  through  the  various  lights  and  shadows  of  every-day  obser- 
vation, to  portray  different  phases  of  the  disease  in  such  a  manner  as  to  ac- 
centuate important  points  without  obscuring  other  detail.  In  the  int  < 
of  clearness  and  force,  brief  illustrative  cases  are  introduced  in  the  text. 
but  comparatively  little  space  is  devoted  to  the  consideration  of  alluring 
theories.  In  presenting  certain  aspects  of  pulmonary  tuberculosis  it 
has  been  necessary  to  make  use  of  the  contributions  of  innumerable 
scientific  workers.  To  those  whose  labors  in  the  realm  of  experimental 
research,  histologic  study,  or  clinical  observation  have  added  to  the 
sum-total  of  our  present  knowledge,  I  have  endeavored  to  give  due 
credit  in  the  text.  If  suitable  recognition  has  not  been  accorded  in 
any  instance,  such  omission  is  purely  unintentional.  In  several  para- 
graphs relative  to  the  physiologic  effects  of  climate,  I  have  made  free 
use  of  material  contained  in  Huggard's  "  Handbook  Upon  Climatic 
Treatment,"  and  wish  to  express  my  obligation. 

It  is  with  some  hesitation  that  I  venture,  in  the  last  chapter  of  the 
book,    to    report    my    clinical   observations   concerning   the   practical 
application  of  vaccine  therapy  to  cases  of  pulmonary  tuberculosu 
Some  doubts  have  existed  in  my  mind  as  to  the  propriety  of  introducing 
more  than  passing  mention  of  this  phase  of  specific  medication, 
apparent  that  such  a  subject,  even  though  of  engrossing  interest  and 
probable  value,  must  be  adjudged  upon  the  basis -of  continuous 
servative  investigation.     While  it  is  recognized  that  errors  mevit 
occur  in  the  interpretation  of  clinical  findings,  such  a  study  relative 
the  actual  efficiency  of  newer  therapeutic  measures  must  rein 
important  feature  of  scientific  progress.     The  evolution  of  comple 
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knowledge  concerning  the  workings  of  the  complex  mechanism  of 
immunity  will  be  acquired  only  through  the  process  of  years.  It  may 
appear,  therefore,  somewhat  presumptuous  at  this  time  to  present 
clinical  observations  with  reference  to  a  feature  of  treatment  that  may 
be  subject  to  considerable  future  modification.  In  view,  however,  of 
an  instructive  experience  during  the  past  one  and  one-half  years  with 
the  bacterial  vaccines,  I  am  constrained  to  report  the  results  thus  far 
attained. 

Appreciative  thanks  are  rendered  to  many  private  patients  who 
have  granted  photographic  illustrations.  Grateful  acknowledgment 
is  made  to  Dr.  William  C.  Mitchell,  for  valuable  suggestions  with  refer- 
ence to  features  of  bacteriologic  interest;  to  Dr.  J.  A.  Wilder,  for 
reviewing  the  chapters  upon  Pathology;  to  Dr.  Howell  T.  Pershing,  for 
reading  the  text  upon  Miliary  Tuberculosis,  as  well  as  upon  the  Symptoms 
and  Course;  to  Dr.  Charles  A.  Powers,  Dr.  F.  L.  Dixon,  and  Dr.  George 
B.  Packard,  for  reviewing  portions  of  the  book  devoted  to  Surgical 
Complications;  to  Dr.  Robert  Levy,  for  reading  the  text  upon  Tuber- 
culosis of  the  Larynx  and  assistance  rendered  in  securing  photographs 
of  this  condition;  to  Dr.  J.  M.  Foster,  for  reviewing  the  chapter  upon 
Tuberculosis  of  the  Ear  and  Nose;  to  Dr.  H.  B.  Whitney,  for  reading  the 
text  relating  to  the  Physical  Signs;  to  my  assistant,  Dr.  E.  W.  Emery, 
for  very  useful  suggestions  in  connection  with  many  portions  of  the 
book,  and  to  Dr.  S.  B.  Childs,  for  valuable  aid  in  securing  the  oxray 
pictures.  I  am  indebted  to  Mr.  Ira  D.  Cassidy  for  the  skill  displayed 
in  the  drawings  and  paintings,  to  Mr.  F.  O.  Stanley  and  Mr.  B.  S. 
Hopkins  for  their  interest  and  efficiency  in  connection  with  the  photo- 
graphic illustrations,  to  my  publishers  for  the  excellence  of  the  repro- 
ductions, and  to  my  secretary,  Miss  Nellie  Bryant,  for  aid  in  the  prepara- 
tion of  the  manuscript. 

S.  G.  BONNEY. 
DENVER,  COLORADO. 
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ETIOLOGY  AND   PATHOLOGIC  ANATOMY 


SECTION  I 
GENERAL    ETIOLOGIC    CONSIDERATIONS 


CHAPTER  I 
INTRODUCTION 

IN  a  work  devoted  essentially  to  the  clinical  aspects  of  pulmonary 
tuberculosis  it  is  manifestly  impossible  to  dwell  at  length  upon  features 
of  a  purely  bacteriologic  nature,  although  they  constitute  data  of  enor- 
mous interest  in  connection  with  the  general  subject  of  tuberculosis.  A 
vast  amount  of  scientific  work  has  been  performed  by  enthusiastic 
students  during  the  quarter  century  since  the  discovery  of  the  tubercle 
bacillus  by  Robert  Koch.  The  results  of  their  labors  have  been  of  tre- 
mendous value  from  the  standpoint  of  scientific  investigation,  and  of 
vital  importance  in  the  elucidation  of  practical  problems  pertaining  to 
the  etiology  of  this  disease.  Their  patient  toil  in  the  realm  of  animal 
experimentation  and  of  laboratory  research  has  been  productive  of  such 
a  mass  of  absorbing  medical  literature  as  to  preclude  more  than  its  cur- 
sory mention  even  were  this  book  limited  solely  to  a  historic  review  of 
the  progress  achieved  along  these  lines.  Much  less,  then,  is  detailed 
reference  permitted  to  the  innumerable  contributions  of  the  many 
workers  in  the  field  of  scientific  study,  the  sum-total  of  whose  observa- 
tions is  of  such  infinite  magnitude.  A  volume  of  enormous  proportions 
is  needed  to  accord  justice  and  honor  to  the  noble  work  of  the  earlier 
students. 

It  would,  indeed,  be  a  Herculean  task  for  one  not  especially  trained 
in  the  technic  of  laboratory  methods  nor  fully  conversant  with  the  intri- 
cate details  and  scope  of  previous  investigation,  to  attempt  in  review  an 
elaborate  exposition  of  the  achievements  of  individual  students  during 
the  slow  evolution  of  our  present  knowledge  concerning  the  etiology  of 
tuberculosis.  There  is  disclaimed  any  original  scientific  study  or  pro- 
found knowledge  of  the  special  departments*  relating  to  bacteriologic  or 
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histologic  research.  There  will  be  no  attempt  to  introduce  contributions 
of  this  nature  nor  to  advance  unsustained  personal  opinions  concerning 
the  proper  interpretation  to  be  placed  upon  the  reported  results  of  exper- 
imental work  by  others.  In  such  purely  technical  matters  it  is  hoped  to 
voice,  as  far  as  possible,  the  consensual  judgment  of  those  who  are  quali- 
fied by  experience  and  equipment  to  form  rational  conclusions.  Elabo- 
rate scientific  treatises  abound  which  present  in  detail  the  results  of 
individual  observations  concerning  the  tubercle  bacillus  and  the  many 
aspects  of  infection.  The  large  and  comprehensive  volume  by  Straus 
upon  the  bacillus  alone  is  an  example  of  the  stupendous  amount  of  litera- 
ture extant  in  relation  to  features  of  etiologic  interest.  An  effort  will  be 
made  in  this  connection  merely  to  review  the  more  practical  and  essen- 
tial etiologic  facts  without  undue  consideration  of  the  various  theories 
as  yet  incapable  of  complete  verification. 

HISTORIC  REVIEW 

Tuberculosis  is,  beyond  question,  the  most  important  disease  with 
which  the  human  race  has  ever  been  obliged  to  contend.  Its  antiquity 
dates  from  the  earliest  records  accessible  to  man.  The  writings  of 
Hippocrates,  460  to  377  B.  C.,  contain  a  description  of  the  disease  so 
correct  in  its  essential  details  as  to  equal  a  work  of  modern  excellence. 
From  the  period  of  Galen,  200  B.  C.,  until  the  present  time  widely  diver- 
gent conceptions  have  been  entertained  as  to  the  pathology  of  consump- 
tion, but  a  uniform  opinion  has  prevailed  relative  to  its  clinical  character- 
istics. Only  in  comparatively  recent  years,  however,  has  belief  in  its 
curability  become  general.  Recognition  of  nodules  or  tubercles  in  the 
lung  was  obtained  about  the  middle  of  the  seventeenth  century.  Upon 
beginning  anatomic  investigation  and  with  the  discovery  of  cavity  for- 
mation and  pus  collections  numerous  conjectures  were  offered  as  to  the 
pathogenesis  of  the  disease.  Many  theories  were  then  advanced  which, 
in  the  light  of  present  knowledge,  appear  somewhat  crude  and  grotesque. 
Erroneous  views,  however,  regarding  the  pathogenesis  did  not  preclude 
fairly  accurate  conceptions  relating  to  the  etiologic  significance  of  cer- 
tain constitutional  and  functional  disturbances.  Among  the  early 
physiologic  causes  for  the  development  of  tuberculosis  were  mentioned, 
chiefly,  errors  of  nutrition,  derangements  of  the  digestive  system,  blood 
dyscrasias,  and  congenital  predisposition.  In  the  search  for  the  assign- 
able causes  of  known  structural  effects  clinical  and  pathologic  observa- 
tion combined  were  totally  insufficient  to  afford  a  basis  for  correct  con- 
clusions. 

The  first  efforts  toward  inoculation  experiments  were  made  in  the 
early  part  of  the  nineteenth  century,  and  were  not  attended  with  clearly 
definable  results.  Consequently  there  was  much  speculation  concern- 
ing the  possible  infectiousness  or  transmissibility  of  tuberculosis.  Lae'n- 
nee  contributed  much  to  the  knowledge  of  the  disease  by  establishing  a 
more  definite  relation  between  tubercles  and  consumption,  and  by 
advocating  the  identity  of  pulmonary  and  glandular  tuberculosis  from  a 
pathologic  standpoint,  although  the  specific  microorganism,  of  course, 
was  unknown.  The  tubercle  was  defined  as  a  partly  inflammatory 
neoplasm,  and  was  classed  with  such  infectious  granulomata  as  syphilis, 
glanders,  leprosy,  etc.  Rokitansky  was  an  exponent  of  Laennec's 
doctrine,  but  insisted  upon  the  significance  of  a  certain  adaptability  or 
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susceptibility  to  consumption,  as  evinced  by  a  peculiar  type,  or 
cal  habitus."  He  called  attention  to  the  disproportionately  small 
of  the  heart  and  the  frequency  of  exudations  and  fibrinous  deposits 
especially  upon  the  pleura.  Further  evidence  concerning  the  tendency 
to  exudation  with  the  deposit  of  fibrin  was  furnished  by  the  critical 
study  of  Weigert.  Virchow  cleared  the  atmosphere  to  some  extent  by 
expounding  the  pathologic  and  histologic  structure  of  tubercle.  Micro- 
scopic research  had  been  undertaken  previously  by  Lebert,  who  described 
the  so-called  "tubercle  corpuscle"  as  a  non-nucleated  cell  in  the  midst 
of  tubercle  formation. 

The  first  experimental  evidence  of  the  inoculation  transmission  of 
the  disease  was  furnished  by  Klencke  in  1843.  He  inoculated  rabbits 
with  tuberculous  material,  and  at  autopsy,  twenty-six  weeks  later, 
found  disseminated  tubercle  deposit  in  the  liver  and  lungs.  In  1857 
Buhl  promulgated  the  doctrine  of  the  origin  of  miliary  tuberculosis  as  a 
result  of  the  distribution,  through  the  medium  of  the  circulation,  of  an 
agent  derived  from  an  area  of  infection  within  the  body.  Villemin 
in  1865  conducted  a  series  of  inoculation  experiments  of  the  greatest 
value  and  communicated  his  results  to  the  Academic  de  MSdecine  of 
Paris.  In  addition  to  introducing  into  animals  an  infective  material 
obtained  from  tuberculous  tissues  and  the  sputum  of  consumptives, 
he  injected  into  a  second  class,  non-tuberculous  pus,  and  in  a  third,  the 
caseous  matter  from  tuberculous  cows.  A  tuberculous  deposit  in  the 
form  of  disseminated,  gray,  translucent  nodules  upon  the  serous  mem- 
branes and  in  the  pulmonary  tissues  was  found  after  the  introduction 
of  purely  infective  matter  from  any  source,  confirming  the  theory  of 
the  specific  infectious  nature  of  the  disease.  An  apparent  identity  of 
human  and  bovine  tuberculosis  also  was  suggested  by  the  demonstra- 
tion of  tuberculous  changes  in  all  instances  irrespective  of  the  derivation 
of  the  infective  agent.  Villemin's  doctrine  was  thus  to  the  effect  that 
tubercle  was  produced  by  a  specific  virus,  suggesting  a  close  analogy 
with  such  infective  diseases  as  syphilis  or  glanders.  This  teaching  was 
warmly  contested  by  numerous  experimenters  who  claimed  to  produce 
tubercle  in  guinea-pigs  after  the  insertion  of  pieces  of  cork,  paper,  thread, 
etc.,  in  the  abdominal  cavities.  It  was  asserted  that  the  mechanical 
irritation  resulting  from  the  presence  of  these  various  substances  was  the 
essential  element  in  the  development  of  the  local  lesions  in  the  inocu- 
lated animals.  The  effects  were  described  as  "  inflammatory  reactions," 
and  were  not  thought  to  be  due  to  a  specific  cause.  Despite  vigorous 
opposition  and  conflicting  results  of  animal  experimentation  by  others, 
belief  in  the  correctness  of  Villemin's  conclusions  became  established 
upon  a  firm  basis  through  the  supplemental  experiments  of  several 
observers.  Among  these,  Cohnheim  and  Salomonsen  contributed  prom- 
inently to  the  acceptance  of  Villemin's  teaching  by  their^  method  of 
inoculation  into  the  anterior  chamber  of  the  eye  of  a  rabbit.  By  this 
means  opportunity  was  afforded  for  visual  inspection  of  the  gradual 
development  of  pathologic  change.  It  was  believed  that  the  period 
of  incubation  before  the  appearance  of  morbid  processes  in  the  ins  was 
closely  analogous  to  that  of  syphilis  and  glanders.  The  specific  mie 
tiousness  of  tubercle  was  strongly  advocated  at  this  time  by  Klebs, 
Baumgarten,  and  Cohnheim. 

The  discovery  of  the  specific  microorganism  in  tuberculous 
and  its  etiologic  relation  to  the  development  of  the  disease  in  man 
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lower  animals  was  made  by  Robert  Koch  in  1882.  By  an  original  method 
of  differential  staining  he  succeeded  in  isolating  the  tubercle  bacillus 
and  showed  its  presence  in  infected  areas  in  all  parts  of  the  body.  Pre- 
vious to  this,  characteristic  tubercle  formation  had  been  recognized  in 
the  scrofulous  affections  of  glands,  bones,  and  joints,  although  the  pre- 
cise infective  agent  had  not  been  discovered.  Koch  demonstrated  the 
absence  of  tubercle  bacilli  in  other  than  tuberculous  conditions,  and  even 
accomplished  the  successful  inoculation  of  animals  from  pure  artificial 
cultures  of  tubercle  bacilli  after  the  elimination  of  all  extraneous  elements 
and  the  removal  of  accessory  sources  of  error.  Koch  thus  established 
the  cause  of  tuberculosis  among  man  and  animals  by  the  discovery  of 
the  bacillus  and  the  results  of  inoculation  experiments.  The  apparent 
etiologic  identity  of  all  forms  of  tuberculosis  in  different  species  was 
determined  also  upon  the  basis  of  the  characteristic  histologic  structure 
of  the  primary  tubercle.  Since  this  time  a  mass  of  evidence  has  been 
presented  by  numerous  observers  both  for  and  against  the  acceptance 
of  essential  differences  in  the  cultural  characteristics,  virulence,  and 
powers  of  transmission  of  the  bacillus  in  the  several  animals  in  which  a 
natural  habitat  is  found.  Despite  a  degree  of  similarity  of  the  clinical 
manifestations  in  different  species,  important  differences  referable  to 
the  bacillus  of  various  types  have  been  noted,  and  will  be  the  subject  of 
future  discussion.  The  tubercle  bacillus  of  human  origin  is  of  more 
essential  present  interest. 


CHAPTER  II 

THE  TUBERCLE  BACILLUS 
MORPHOLOGIC  CHARACTERISTICS 

IN  view  of  all  that  has  been  written  of  this  microorganism,  attention 
will  be  called  merely  to  a  few  of  its  more  important  features.  The 
tubercle  bacillus  is  a  small,  immobile  rod,  sometimes  slightly  curved, 
often  occurring  singly  or  in  pairs,  and  of  somewhat  varying  size  and 
shape.  The  average  length  has  been  described  as  from  one-fourth  to 
one-half  the  diameter  of  a  red  blood-corpuscle,  or  from  1.5  P.  to  4  ft. 
Its  breadth  is  from  0.3  it  to  0.5  ft.  The  bacillus  is  enveloped  in  a  thin 
capsule,  which  is  supposed  to  contain  a  wax-like  substance.  Not  in- 
frequently portions  of  the  bacillus  are  stained  with  difficulty,  and  the 
resulting  vacuoles  may  be  mistaken  for  spores.  Spherical  granules 
have,  however,  been  occasionally  noted  which  do  not  surrender  the 
stain  as  readily  as  other  portions,  and,  therefore,  resemble  spores  to  some 
extent,  but  are  found  not  to  exhibit  the  same  degree  of  resistance  to 
heat  and  chemicals  as  other  bacterial  spores.  While  the  bacilli  are 
commonly  observed  as  separate  individual  rods,  they  are  also  found  in 
larger  or  smaller  groups.  Exceptionally,  clubbed  or  branching  forms  of 
bacilli  are  detected.  Differences  in  length  are  found  to  exist  in  accord- 
ance with  the  virulence  of  the  bacilli  and  the  age  of  the  culture  A 
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suggestion  of  attenuation  is  found  in  a  greater  lengthening  and  thinning 
of  the  microorganism,  and  of  virulence  by  the  presence  of  short  thick 
bacilli.  A  considerable  variation  in  size  is  recognized  in  bacilli'  taken 
from  the  sputum,  which,  as  a  rule,  are  of  greater  length  than  those  ob- 
served from  culture  growth.  Differences  also  exist  in  the  contour  or 
shape  of  the  microorganisms,  in  their  disposal  with  reference  to  one 
another,  and  in  their  specific  staining  reaction.  A  notched,  beaded  or 
clubbed  appearance,  with  a  tendency  toward  flexion,  is  suggestive  of 
an  old  attenuated  bacillus.  A  fragmentary  or  broken-down  rod  also  is 
strongly  indicative  of  degenerative  change.  On  the  other  hand,  the 
aggregation  of  bacilli  in  clumps,  as  opposed  to  an  isolated  or  scattered 
disposal,  is  somewhat  characteristic  of  active  virulence.  The  same  is 
true  of  their  ability  to  take  rapidly  a  deep  primary  stain. 

It  is  impossible  to  attach  in  all  cases  a  direct  prognostic  significance 
to  the  form  or  grouping  of  the  bacilli,  for  it  happens  occasionally  that  both 
virulent  and  attenuated  microorganisms  present  practically  the  same 
morphologic  characteristics.  It  may  be  assumed  that  in  many  instances 
the  short  bacilli  represent  a  comparatively  brief  period  of  growth. 
Despite  the  negative  assertions  of  some  observers  with  reference  to  the 
favorable  construction  to  be  placed  upon  the  appearance  of  attenuation, 
considerable  clinical  evidence  has  accumulated  in  support  of  this  view. 
While  it  is  unlikely  that  the  morphologic  evidences  of  attenuation  possess 
per  se  great  value  in  a  practical  estimate  of  the  prognosis,  it  is  extremely 
probable  that  such  appearances  are  truly  indicative  of  an  active  resis- 
tance to  the  parasite  on  the  part  of  the  human  organism.  It  should 
be  understood  that  the  virulence  of  the  bacilli  is  largely  a  relative  matter 
and  modified  in  large  measure  by  the  extent  of  body  resistance.  Assum- 
ing varying  degrees  of  bacillary  virulence,  the  ultimate  effects  must  be 
measured  by  the  inherent  resisting  power  of  the  individual.  In  the 
struggle  for  the  mastery,  the  issue  inevitably  depends  upon  the  relative 
strength  of  these  two  contending  elements.  Growth  of  the  microorgan- 
isms is  suggestive  of  a  virulent  infection.  If  short  bacilli  are  indicative 
of  growth,  it  appears  reasonable  to  believe  that  the  microorganisms  are 
at  the  same  time  highly  virulent  in  character,  or,  in  other  words,  that 
the  body  resistance  is  low.  Growth  or  multiplication  of  bacilli  is  also 
suggested  by  the  massing  of  the  microorganisms  in  parallel  clumps,  as  a 
result  of  probable  longitudinal  fission. 

Boston  has  called  attention  to  the  fact  that,  in  a  study  of  600  speci- 
mens of  sputum  from  400  different  patients,  it  was  observed  that  the 
presence  of  short  unsegmented  bacilli  almost  invariably  corresponded  to  a 
rapid  course  of  the  disease,  while  distinct  cross-striations  and  branching 
forms  were  found  whenever  the  symptoms  became  decidedly  amelio- 
rated. My  own  experience  has  furnished  considerable  confirmation 
of  these  observations.  A  case  in  point  is  perhaps  worthy  of  brief  report 
as  illustrative  of  many  similar  clinical  and  bacteriologic  findings.  In 
the  early  summer  of  1902  I  found  it  necessary  to  inform  a  prominent 
physician  of  New  England,  whose  wife  was  under  my  care,  that  the  general 
course  of  the  disease  was  rapidly  downward.  In  addition  to  the  signs 
of  active  tuberculous  infection  of  both  lungs,  mention  was  made  of  the 
fact,  as  shown  by  the  microscopic  examinations  of  W.  C.  Mitchell 
and  myself,  that  the  bacilli  were  almost  uniformly  short  and  thick  and 
arranged  in  numerous  parallel  clumps.  After  several  months'  sojourn 
in  the  mountains  under  strict  hygienic  and  dietetic  management  a  material 
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improvement  was  exhibited  in  the  clinical  manifestations,  which  was 
subsequently  followed  by  a  striking  change  in  the  morphologic  character- 
istics of  the  bacilli,  the  evidences  of  attenuation  and  disintegration 
becoming  very  apparent.  The  patient  eventually  secured  an  entire 
arrest  of  the  tuberculous  process  with  complete  disappearance  of  physical 
signs  and  tubercle  bacilli. 

STAINING  METHODS 

An  essential  property  of  the  tubercle  bacillus  is  its  resistance  to 
decolorization  by  acids.  On  account  of  this  attribute  it  is  easy  to  recog- 
nize the  bacillus  in  the  sputum  after  the  removal  of  the  primary  stain 
from  the  cellular  elements  and  associated  bacteria.  A  subsequent  blue 
contrast  stain  of  these  portions  of  the  specimen  renders  the  continuous 
red  color  of  the  bacilli  especially  pronounced.  An  important  preliminary 
to  the  staining  process  is  the  selection  from  the  midst  of  the  tuberculous 
sputa  of  small  cheesy  particles  often  found  in  the  more  dependent  por- 
tions. Tubercle  bacilli  are  much  more  frequent  in  these  caseous  deposits 
than  elsewhere  in  the  expectoration.  These  opaque  masses  vary  consider- 
ably in  size,  often  being  as  small  as  a  millet-seed  and  sometimes  appearing 
almost  as  large  as  a  pea.  It  is  important  to  discriminate  between  the 
cheesy  particles  and  hard,  well-defined,  caseous  masses  occasionally 
found  in  the  expectoration,  having  their  origin  in  the  tonsillar  crypts. 

It  is  impossible  to  assert  from  the  macroscopic  examination  of 
sputum  that  bacilli  are  either  present  or  absent.  They  are  sometimes 
found  in  thin,  viscid,  mucoid  specimens,  and  are  frequently  absent 
in  mucopurulent  sputa,  in  which  their  presence  has  been  strongly 
suspected.  It  is  highly  desirable,  therefore,  to  utilize  every  device 
which  may  insure  or  facilitate  their  detection.  A  search  for  the  tiny 
caseous  particles  is  rendered  easier  by  making  use  of  a  clean  glass  dish, 
the  lower  portion  of  which  is  black,  or  by  placing  the  receptacle  for  the 
sputum  upon  a  piece  of  black  paper.  It  is  well  to  use  a  shallow  dish  in 
order  that  the  sputum  may  be  spread  over  as  large  a  surface  as  possible. 
It  is  often  sufficient  for  general  purposes  to  select  the  suspicious  particles, 
and  after  carefully  separating  from  the  rest  of  the  sputum  with  a  steril- 
ized platinum  loop  or  forceps,  to  place  these  upon  the  slide  or  cover- 
glass.  If  the  centrifuge  is  employed,  a  small  quantity  of  sputum  should 
be  stirred  for  a  few  minutes  with  a  glass  rod  in  order  to  break  up  the 
lumps  and  render  the  preparation  thin  and  homogeneous.  The  undi- 
luted specimen  is  then  placed  in  the  precipitating  tubes,  and  after  about 
15,000  revolutions  the  sediment  is  ready  for  smearing  upon  the  slide  or 
cover-glass. 

When  the  bacilli  are  particularly  scanty,  it  is  sometimes  advisable 
to  dilute  100  c.c.  of  sputum  with  200  c.c.  of  water  to  which  have  been 
added  about  8  drops  of  a  10  per  cent,  solution  of  sodium  hydroxid.  A 
homogeneous  solution  is  obtained  by  boiling,  and  the  centrifuged  sedi- 
ment is  examined  for  tubercle  bacilli.  A  thin  smear  of  this  portion 
of  the  sputum  should  be  made  upon  either  the  cover-glass  or  the  slide. 
It  has  been  suggested  by  d'Arrigo  and  Stampacchia  that  a  small  portion 
ol  the  sputum  be  placed  in  a  test-tube,  to  which  is  added  Ranvier's 
acid  alcohol,  which  consists  of  70  per  cent,  alcohol  containing  1  per  cent. 
of  concentrated  hydrochloric  acid.  This  should  fill  about  two-thirds 
I  the  tube.  The  tube  is  shaken  thoroughly,  a  pledget  of  cotton  is  in- 
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serted  as  a  stopper,  and  the  mixture  kept  for  twenty-four  hours  at  37°  C 
The  mucus  is  thus  destroyed  by  the  acid  alcohol  and  the  bacilli  permitted 
to  sink  to  the  bottom.  In  doubtful  cases  Simon  also  calls  attention  to 
the  expediency  of"  growing  the  bacilli"  in  the  warm  chamber  for  twenty 
four  to  forty-eight  hours  before  examining  the  sputum.  Nuttall  has 
shown  that  the  tubercle  bacillus  multiplies  in  the  sputum  under  condi- 
tions of  warmth.  A  simple  expedient  suggested  by  Boston  is  to  place 
the  sputum  m  an  ordinary  bottle,  over  the  mouth  of  which  several  thick- 
nesses of  gauze  are  tightly  bound,  and  to  set  the  specimen  aside  for  several 
days  before  examining  for  tubercle  bacilli.  It  is  asserted  that  certain 
substances  which  may  prevent  the  bacilli  from  taking  the  stain  are  thus 
destroyed  by  the  processes  of  decomposition. 

In  the  preparation  of  the  smear  care  should  be  taken  to  use  but  a 
minute  quantity  of  the  sputum,  which  should  be  spread  evenly  and 
smoothly  over  the  surface  of  the  slide  or  cover-glass.  The  use  of  the 
cover-glass  is,  as  a  rule,  more  convenient  in  the  subsequent  staining 
The  sputum  may  be  teased  by  the  use  of  the  platinum  loop  or  smali 
forceps,  and  later  distributed  as  a  thin  film  by  placing  another  cover- 
glass  upon  the  first,  and,  after  pressing  gently,  drawing  them  apart. 
If  the  sputum  is  especially  tenacious,  the  smearing  process  will  be  some- 
what facilitated  by  warming  the  specimen  slightly  before  spreading. 
It  should  now  be  allowed  to  dry  by  exposure  to  the  air,  after  which  it 
should  be  passed  three  times  through  the  flame  of  an  alcohol  lamp  or 
Bunsen  burner  in  order  to  fix  the  coating.  If  a  slide  is  used,  the  process 
of  fixation  requires  a  greater  amount  of  heat,  and  the  preparation  must 
be  passed  through  the  flame  ten  or  twelve  times.  The  film  side  should 
always  be  held  upward  away  from  the  flame  in  order  to  avoid  scorching. 
Fixation  is  insufficient  whenever  the  film  is  subsequently  washed  off. 
Fixation  is  sometimes  accomplished  by  placing  the  specimen  upon  a 
copper  stage  which  is  thoroughly  heated  by  a  Bunsen  burner.  Immer- 
sion in  equal  parts  of  absolute  alcohol  and  ether  is  also  capable  of  pro- 
ducing satisfactory  fixation,  provided  the  subsequent  staining  is  done  in 
accordance  with  the  slow  twenty-four-hour  process. 

Several  methods  of  staining  are  employed,  notably  the  procedures 
of  Gabbett,  Ehrlich,  the  Weigert-Ehrlich,  the  Ziehl-Neelsen,  and  the 
Pappenheim.  The  principle  employed  in  each  instance  is  the  production 
of  a  deep,  primary  red  stain  with  carbol-fuchsin  and  the  subsequent 
decolorization  of  all  portions  of  the  specimen  except  the  tubercle  bacilli, 
which  later  are  made  more  conspicuous  by  the  contrast  stain  of  the  cellu- 
lar elements.  The  carbol-fuchsin  solution  is  composed  of  one  part 
of  fuchsin,  100  parts  of  a  5  per  cent,  solution  of  phenol,  and  10  parts  of 
absolute  alcohol.  The  decolorization  is  secured  by  a  dilute  solution  of 
sulphuric,  nitric,  or  hydrochloric  acid  and  alcohol.  After  fixation 
the  specimen  is  ready  for  staining  with  the  carbol-fuchsin  solution.  It 
was  formerly  the  practice  to  immerse  the  cover-glass  in  this  solution 
for  twenty-four  hours,  but  by  the  use  of  heat  this  process  may  be  shortened 
to  a  few  minutes.  A  convenient  and  rapid  way  of  staining  consists 
of  placing  a  few  drops  of  the  carbol-fuchsin  upon  the  cover-glass  (as 
much  as  will  stay  on)  and  holding  this  for  about  three  'minutes  over  the 
flame.  The  fluid  should  be  allowed  to  simmer  or  steam,  but  must  not  be 
brought  to  the  boiling-point,  the  staining  fluid  being  replaced  as  evapora- 
tion takes  place.  After  washing  with  water  the  specimen  should  be 
decolorized  by  adding  a  few  drops  of  25  per  cent,  solution  of  sulphuric 


24  ETIOLOGY   AND    PATHOLOGIC    ANATOMY 

acid,  or  the  cover-glass  may  be  immersed  in  this  solution  contained 
within  a  watch-glass.  The  decolorization  should  be  repeated  once  or 
twice  until  the  film  upon  the  cover-glass  when  held  to  the  light  appears 
colorless  and  opaque.  The  process  is  made  more  complete  by  the  addi- 
tion of  a  few  drops  of  98  per  cent,  alcohol.  Some,  however,  prefer  to 
remove  the  free  fuchsin  by  washing  in  dilute  (60  per  cent.)  alcohol. 
If  the  red  color  of  the  film  still  persists,  the  specimen  must  be  further 
decolorized  by  means  of  the  acid  solution.  After  washing  with  water, 
the  specimen  is  stained  with  a  saturated  solution  of  methylene-blue  for 
about  thirty  seconds,  although  no  harm  results,  as  a  rule,  if  this  is  per- 
mitted to  remain  for  a  considerably  longer  period.  After  washing 
again  with  water  the  preparation  may  be  dried  by  placing  between 
layers  of  filter-paper  and  rubbing  gently  with  the  fingers.  The  specimen, 
when  dry,  is  ready  for  mounting.  A  drop  of  Canada  balsam  is  deposited 
upon  a  clean  slide,  over  which  the  cover-glass,  with  film  side  inverted, 
is  placed.  If  it  is  not  designed  to  make  permanent  preparations,  oil  of 
cedar  may  be  used  in  place  of  the  balsam,  or  the  specimen,  after  washing, 
may  be  mounted  in  water.  Smears  placed  upon  slides  may  be  examined 
with  an  oil-immersion  lens  without  the  use  of  cover-glasses.  While  the 
one-twelfth  oil-immersion  lens  is  very  convenient  for  a  study  of  the 
microorganisms,  the  bacilli  are  often  readily  recognized  with  the  lower 
powers. 

The  manner  of  examination  previously  described  may  be  modified  by 
combining  the  decolorization  and  the  counter-staining  according  to  the 
method  of  Gabbett.  After  the  initial  stain  is  washed  with  water,  this 
procedure  consists  in  immersing  the  cover-glass  for  a  few  seconds  in  a 
solution  containing  both  the  acid  for  decolorizing  and  the  contrast  stain. 
This  is  composed  of  two  parts  of  methylene-blue  in  100  parts  of  a  25  per 
cent,  solution  of  sulphuric  acid.  Several  who  have  been  in  the  habit  of 
using  this  method  advocate  immersion  in  the  Gabbett  stain  during  a  period 
of  two  minutes.  For  general  employment,  however,  the  action  of  the 
stain  should  not  be  prolonged  more  than  about  one-half  a  minute.  Some 
recommend,  after  the  specimen  has  been  subjected  to  the  primary  carbol- 
fuchsin  stain,  that  it  be  immediately  transferred  to  the  Gabbett  fluid 
without  washing;  others  wash  with  water  and  apply  the  Gabbett 's  stain 
without  drying.  Of  course,  if  desired  a  few  drops  of  the  stain  may  be 
applied  directly  to  the  cover-glass.  After  decolorizing  and  counter- 
staining  with  the  Gabbett  solution,  the  specimen  should  be  washed,  dried, 
and  mounted  as  previously  described.  The  only  advantage  gained,  which 
is  very  slight,  relates  to  the  shortening  of  the  process,  but  the  results  are 
not  quite  so  satisfactory  as  with  the  preceding  method.  It  has  been 
largely  discarded  by  the  majority  of  those  making  frequent  examinations 
of  sputum.  In  order  to  avoid  too  pronounced  a  decolorization  Pagani 
has  suggested  the  use  of  lactic  acid  instead  of  sulphuric  (Simon),  Gabbett Js 
stain  being  replaced  by  the  following:  water,  50  c.c.;  alcohol,  50  c.c.; 
lactic  acid,  2.5  grams;  and  methylene-blue  to  saturation. 

The  Ziehl-Neelsen  method  relates  to  the  use  of  a  mixture  of  90  parts  of 
a  5  per  cent,  solution  of  carbolic  acid  and  10  parts  of  a  concentrated 
alcoholic  solution  of  fuchsin.  This  is  placed  in  a  watch-glass  and  the  dried 
and  fixed  specimen  upon  the  cover-glass  is  permitted  to  remain  in  the 
fluid  for  twenty-four  hours.  The  preparation  is  washed  with  water  and 
an  excess  of  staining  fluid  removed.  It  is  then  immersed  for  a  few 
seconds  in  a  solution  of  nitric  or  sulphuric  acid,  from  20  to  50  per  cent., 
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and  again  washed  with  water  and  further  decolorized  in  alcohol  95 
per  cent.  The  film  is  now  counter-stained  by  the  methylene-blue  solu- 
tion described  under  the  first  method.  About  two  minutes,  and  some- 
times less,  are  sufficient  for  satisfactory  counter-staining,  after  which  the 
specimen  is  washed,  dried,  and  mounted.  More  than  fifteen  years  ago 
I  made  frequent  use  of  the  Ziehl-Neelsen  method,  modified  by  placing  a 
few  drops  of  the  staining  fluid  upon  the*  cover-glass  and  heating  over  the 
flame,  allowing  it  to  simmer  for  two  or  three  minutes,  thus  materially 
shortening  the  process.  In  a  large  number  of  cases  the  results  were  very 
satisfactory,  but  a  negative  examination  by  this  method  was  insufficient 
to  preclude  the  necessity  of  prolonged  staining. 

The  Weigert-Ehrlich  method  consists  in  staining  the  dried  specimens  for 
twenty-four  hours  with  a  solution  of  fuchsin  in  anilin  water.  About  20 
drops  of  pure  anilin  oil  are  placed  in  a  test-tube  nearly  full  of  water.  This 
is  shaken  and  allowed  to  stand  for  a  few  minutes,  after  which  the  solution 
is  filtered  through  a  moistened  filter.  A  few  drops  of  a  concentrated 
alcoholic  solution  of  fuchsin  are  then  added.  The  specimen  is  immersed 
in  the  solution  contained  in  the  watch-glass  for  twenty-four  hours,  and 
is  subsequently  washed,  decolorized,  and  counter-stained,  dried,  and 
mounted  as  described  in  the  preceding  process. 

LeBaron  has  recently  called  attention  to  an  improved  carbol-fuchsin 
stain,  the  solution  being  made  by  saturating  methyl-alcohol  (97  per  cent.) 
with  fuchsin  and  adding  5  per  cent,  of  carbolic  acid.  By  the  use  of  this 
agent  the  tubercle  bacilli  are  stained  in  four  minutes  without  the  employ- 
ment of  heat.  The  specimen  is  thoroughly  washed  in  water  and  decolor- 
ized by  dilute  nitric  acid  and  60  per  cent,  alcohol  used  separately.  The 
counter-staining  is  in  accordance  with  ordinary  methods.  The  tubercle 
bacilli  are  usually  stained  deeply,  while  the  counter-stain  upon  the  field 
is  quite  light.  He  recommends  the  incubation  of  the  bacilli  in  the 
sputum  for  from  twelve  to  twenty-four  hours. 

Pappenheim's  stain  is  composed  of  one  part  of  corallin  (rosolic  acid) 
in  100  parts  of  absolute  alcohol,  to  which  methylene-blue  is  added  to 
saturation,  and  diluted  with  20  parts  of  glycerin  (Simon).  After  the  pro- 
duction of  the  primary  stain  with  carbol-fuchsin  the  preparations  are 
immersed  several  times  in  Pappenheim's  solution,  and  the  excess  of  stain- 
ing fluid  carefully  drained  after  each  immersion.  The  specimen  is  then 
washed  in  water,  dried,  and  mounted  in  balsam. 

It  has  been  suggested  by  Pappenheim,  Simon,  and  Rosenberger  that 
a  final  tinctorial  test  is  found  in  decolorizing  with  a  25  per  cent,  solution 
of  sulphuric  acid  in  absolute  alcohol  before  counter-staining,  and  compar- 
ing the  results  obtained  by  treatment  with  the  Pappenheim  solution. 
A  very  useful  counter-stain  is  Loeffler's  alkaline  methylene-blue,  which  is 
composed  of  30  parts  of  a  saturated  alcoholic  solution  of  methylene-blue 
and  100  parts  of  a  1  to  10,000  aqueous  solution  of  caustic  potash. 

Stirling's  stain  is  composed  of: 

Gentian-violet 5  S™- 

Anilin  oil 2  c-c- 

Alcohol  (95  per  cent.) 1Q  c.c. 

Distilled  water 88  c-c- 

Add  the  anilin  oil  to  the  alcohol  and  dissolve  the  gentian-violet  in 
water.  Add  solution  of  gentian  gradually,  shaking  vigorously  after  each 
addition,  and  filter.  This  stain  may  be  applied  to  the  film  upon  the  cover- 
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glass,  after  drying  and  fixation.  The  specimen  should  be  held  over  the 
flame  and  the  fluid  permitted  to  steam  from  one-half  a  minute  to  a  minute. 
The  excess  of  stain  is  removed  by  washing  in  water.  A  few  drops  of  a 
0.5  per  cent,  solution  of  nitric  acid  are  applied  until  the  film  is  apparently 
clear.  The  specimen  is  then  washed  in  water.  The  counter-stain  is  made 
by  applying  a  few  drops  of  a  saturated  alcoholic  solution  of  bismuth-brown 
for  about  one  minute.  After  washing  and  drying,  the  specimen  should 
be  mounted  in  Canada  balsam.  Upon  examination  the  tubercle  bacilli 
are  found  to  be  of  a  deep  violet  hue.  All  other  microorganisms  and  cell- 
ular elements  will  be  of  a  light  or  mahogany  brown. 

Variations  in  the  Morphologic  and  Staining  Characteristics  of 
Tubercle  Bacilli. — The  preceding  staining  characteristics  were  formerly 
considered  of  paramount  importance  in  differentiating  true  tubercle 
bacilli  from  other  microorganisms.  Comparatively  recent  investigations 
concerning  the  tinctorial  qualities  of  tubercle  bacilli  and  other  types  are 
of  exceeding  interest.  In  the  light  of  the  evidence  presented,  it  must  be 
admitted  that  marked  variations  exist  in  the  staining  properties  even  of 
genuine  tubercle  bacilli.  Thibaudeau  has  very  recently  reported  the 
persistence  of  the  ordinary  staining  characteristics  of  tubercle  bacilli  in 
pulmonary  tissue  which  had  been  preserved  in  alcohol  in  the  Museum  of 
the  University  of  Buffalo  for  sixty  years.  Upon  the  other  hand,  Hans 
Much  has  shown  the  presence  of  an  organism,  thought  to  be  undoubtedly 
the  tubercle  bacillus,  which  does  not  possess  the  staining  properties 
commonly  exhibited  by  the  ordinary  tubercle  bacillus.  These  forms  of 
tubercle  bacilli  are  found  to  be  decolorized  by  acids  after  staining  with 
carbol-fuchsin.  Morphologic  differences  are  also  occasionally  observed 
in  addition  to  changes  in  the  staining  reactions.  That  these  micro- 
organisms represent  forms  of  tubercle  bacilli  is  conclusively  demonstrated 
by  animal  inoculation  and  cultural  studies. 

It  has  been  shown  that  numerous  tuberculous  nodules  exist  in  the 
pulmonary  tissues  of  cattle,  although  a  painstaking  search  for  acid-fast 
bacilli  may  prove  entirely  negative.  Upon  inoculating  a  portion  of  the 
diseased  tissue  into  guinea-pigs  the  animal  succumbs  from  typical  tuber- 
culosis, suggesting  that  the  inoculated  lesions  were  infected  with  living 
tubercle  bacilli.  Further,  characteristic  cultures  of  tubercle  bacilli  have 
been  obtained  from  the  tuberculous  areas  in  the  guinea-pig.  It  has  also 
been  noted  that  by  the  ordinary  staining  methods  it  is  frequently  impos- 
sible to  detect  tubercle  bacilli  in  the  pus  obtained  from  cold  abscesses, 
and  even  in  the  sputum  of  pulmonary  invalids,  although  typical  cultures 
are  obtained  by  the  inoculation  of  guinea-pigs. 

By  utilizing  Gram's  method,  Much  has  been  able  to  demonstrate 
both  a  rod-like  and  a  granular  form  of  tubercle  bacilli,  as  well  as  certain 
intermediary  forms  between  the  two.  The  presence  of  these  micro- 
organisms in  the  tissues  is  best  shown  by  the  application  of  the  anilin-oil 
gentian- violet  during  a  prolonged  period  of  from  twenty-four  to  forty- 
eight  hours.  Upon  the  use  of  the  ordinary  Ziehl  method  of  staining,  no 
bacilli  were  found  in  the  tuberculous  tissues  of  a  calf  which  had  been 
inoculated  with  virulent  microorganisms.  After  subjection,  however,  for 
forty-eight  hours  to  the  Gram  stain,  many  fine  bacilli,  arranged  in  masses 
and  singly,  were  found  filling  the  tubercles.  These,  upon  culture  isola- 
tion, again  were  found  acid-fast. 

C.  A.  Treuholtz  has  also  conducted  investigations  which  indicate 
that  tubercle  bacilli  frequently  occur  in  some  form  which  cannot  be 
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stained  by  usual  methods.  It  appears,  however,  that  these  micro- 
organisms are  capable  of  developing  rapidly  into  the  familiar  tubercle 
bacillus  possessing  the  ordinary  staining  characteristics.  Of  the  two  forms 
demonstrated  by  Much,  one  resembles  closely  the  ordinary  tubercle 
bacillus  in  its  morphologic  features,  is  Gram-positive,  but  not  acid-fast 
The  other  variety  is  represented  by  minute  granules  of  variable  size' 
occurring  singly,  in  irregular  groups  or  connected  with  each  other  to  form 
little  rods. 

Various  theories  have  been  advanced  as  to  the  nature  of  the  granules. 
Much  inclines  to  the  possibility  that  the  granules  represent  a  develop- 
mental stage  of  the  tubercle  bacillus.  Von  Bshring  is  of  the  opinion 
that  they  are  probably  degenerative  forms.  Treuholtz  does  not  believe 
that  the  large  number  of  bacilli  discovered  after  incubation  of  the 
spleen  are  to  be  explained  by  the  rapid  division  of  the  microorganisms 
present  in  the  tissue.  As  a  rule,  the  bacilli  were  found  singly  after  the 
tissue  had  been  incubated.  In  drawing  conclusions  from  the  granules 
he  endeavored  as  far  as  possible  to  exclude  sources  of  error  arising  from 
the  occasional  presence  of  other  granular  staining  organisms,  precipitate 
stain,  and  points  of  deeply  staining  chromatin.  The  granules  are  of 
considerable  interest  in  connection  with  the  so-called  "  splitter"  or 
"  fragments"  of  Spengler,  as  confirmed  by  Pottenger.  These  fragments 
appear  under  the  microscope  as  small,  round  bodies,  suggesting  the  pos- 
sibility of  being  cross-sections  through  the  body  of  a  bacillus.  They  are 
always  round,  and  may  appear  either  singly  or  in  clumps.  They  exhibit, 
however,  the  same  staining  qualities  as  the  tubercle  bacillus.  If  inocu- 
lated on  a  good  culture-medium,  they  are  stated  to  develop  into  genuine 
tubercle  bacilli.  Owing  to  their  low  virulence  they  do  not  always  cause 
tuberculous  lesions  upon  inoculation  into  guinea-pigs. 

Michaelides  has  described  a  form  of  tubercle  bacillus  which  does  not 
stain  by  the  Gram  or  Ziehl-Neelsen  method,  but  is  capable  of  demon- 
stration by  the  Loeffler-Giemsa  stain.  Much  has  shown  that  either  one 
of  the  non-acid-fast  varieties  may  develop  into  or  generate  the  other, 
there  being  no  appreciable  change  in  the  virulence.  The  decolorization 
by  acid  was  especially  pronounced  for  the  more  virulent  strains  of  tuber- 
cle bacilli. 

It  has  been  demonstrated  by  Aronson  and  others  that  the  acid- 
fastness  of  tubercle  bacilli  is  dependent  upon  the  presence  of  fatty  acids. 
Camus  and  Pagniez  have  recently  performed  experiments  to  ascertain 
the  effect  of  the  free  fatty  acids  supposed  to  produce  the  acid-fast  proper- 
ties of  tubercle  bacilli.  They  determined  positively  that  the  deprivation 
of  the  tubercle  bacillus  of  its  fatty  acid  resulted  in  a  loss  of  its  acid-fast 
characteristic.  They  were  able  to  color  free  fatty  acid  by  the  same 
tinctorial  methods  used  for  the  ordinary  staining  of  the  tubercle  bacillus'. 
The  injection  of  the  free  fatty  acids  into  animals  produced  caseous  lesions 
similar  to  the  structural  changes  effected  by  the  tubercle  bacillus.  In- 
jection of  the  free  fatty  acids  apparently  resulted  in  a  local  supersensi- 
tiveness.  Bienstock  and  Gottstein  were  able  to  treat  other  bacilli  with 
fats,  as  butter,  lanolin,  paraffin,  and  wax,  and  make  them  acid-fast. 
By  the  addition  of  these  substances  to  several  culture-media  they  were 
able  also  to  give  a  degree  of  acid-fastness  to  bacilli  which  otherwise 
yielded  to  acid  decolorization.  Rabinowitsch  and  also  Benenuti  culti- 
vated an  organism  from  the  sputa  of  cases  of  pulmonary  gangrene  which 
was  found  non-pathogenic  upon  inoculation  into  guinea-pigs.  When 
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injected,  however,  with  sterile  butter,  changes  were  produced  identical 
with  those  from  the  acid-resisting  bacillus  frequently  found  in  butter. 

The  recent  investigations  of  Hideyo  Noguchi,  of  the  Rockefeller  Insti- 
tute for  Medical  Research,  in  New  York,  are  of  great  interest.  ^  He  has 
shown  that  the  action  of  oleate  soaps  upon  the  tubercle  bacillus  pro- 
duces a  distinct  lessening  of  its  virulence.  When  these  modified  tubercle 
bacilli  are  inoculated  into  guinea-pigs,  either  the  animals  fail  to  exhibit 
lesions  of  tuberculosis  or  the  tuberculous  processes  are  much  slighter 
than  in  control  animals.  If  death  takes  place  from  tuberculosis  in  the 
inoculated  animals,  it  invariably  occurs  much  later  than  in  the  controls. 
It  was  also  found  that  after  inoculation  with  oleate-treated  bacilli,  a 
definite  degree  of  immunity  to  virulent  cultures  of  tubercle  bacilli^  is 
afforded.  Frequently  no  lesions  are  found  in  the  resistant  guinea-pigs 
after  inoculation  with  large  quantities  of  virulent  cultures,  or,  if  present, 
of  milder  degree  and  slower  evolution  than  in  the  controls.  He  also 
demonstrated  that  the  oleate  soaps  possess  distinct  bactericidal  properties 
for  the  tubercle  bacillus,  the  growth  of  the  microorganisms  being  pre- 
vented by  the  addition  of  the  soap  to  culture-media.  A  small  amount  of 
the  soap  solution,  when  added  to  culture-media,  if  not  sufficient  to  in- 
hibit completely  the  growth  of  bacilli,  will  at  least  reduce  the  number  of 
developing  microorganisms. 

The  practical  application  of  the  variations  in  the  morphologic  and 
tinctorial  characteristics  of  tubercle  bacilli  is  to  the  effect  that  in  doubtful 
cases  a  complete  reliance  cannot  be  placed  upon  the  ordinary  staining 
reactions.  An  interesting  field  of  study  is  presented  in  the  examination 
of  sputum  and  tuberculous  tissues  yielding  negative  results  by  the  familiar 
staining  methods. 

The  essential  cultural  characteristics  of  tubercle  bacilli  consist  of 
their  very  slow  growth  and  the  necessary  maintenance  of  a  high  temper- 
ature, approximating  that  of  the  blood.  Cultures  may  be  obtained  from 
tuberculous  tissue  and  infected  sputum.  The  usual  method  is  to  inocu- 
late a  small  portion  of  the  sputum  or  infective  material  into  a  healthy 
guinea-pig.  After  about  three  weeks  the  animal  is  killed,  and,  under 
strict  aseptic  precautions,  the  tubercles  are  dissected  from  the  tissues  and 
transplanted  into  culture-media.  This  is  done  by  thorough  and  careful 
rubbing  of  the  dissected  tubercle  with  the  aid  of  a  sterile  platinum  loop 
upon  the  surface  of  blood-serum.  From  this  the  culture  may  subse- 
quently be  transferred  to  other  media,  as  glycerin-agar.  Colonies  have 
also  been  occasionally  produced  by  the  direct  implantation  of  tubercu- 
lous material  into  the  various  culture-media;  this  method,  however, 
being  quite  difficult.  Primary  inoculation  from  tuberculous  tissue  is 
more  successful  if  blood-serum  is  used  as  a  culture-medium.  Secondary 
cultures,  however,  are  readily  obtained  on  glycerin-agar,  the  growth  being 
more  rapid  than  on  blood-serum.  Either  solid  or  liquid  media  may  be 
used,  consisting,  in  addition  to  the  above,  of  bouillon,  glycerin  bouillon, 
lung-agar,  sputum-agar,  sputum-lung-agar,  tuberculous  lung-agar,  som- 
atose-agar,  and  egg-media.  After  a  period  of  two  or  three  weeks  in  the 
incubator  at  a  temperature  of  37°  C.,  there  is  found  upon  the  surface  of 
the  culture-medium  a  growth  resembling  an  irregular  cauliflower  excres- 
cence, yellowish-white  in  color,  and  of  a  peculiarly  dry  or  crumbly  ap- 
pearance. In  older  cultures  the  color  may  be  brown  or  grayish-brown. 
When  cultivated  in  bouillon,  a  small  scale  from  a  solid  culture-medium 
is  transplanted  to  the  liquid  in  such  a  manner  that  it  floats  upon  the 
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Tubercle  bacilli  from  specimen  of  sputum.  Bacilli  red,  other  organisms  and 
tissues  blue.  The  so-called  attenuated  variety  of  tubercle  bacilli.  Note  the  elongated 
rods,  some  of  which  are  notched  and  beaded.  Note  also  faintness  and  irregularity 
of  stain. 


THE   TUBERCLE    BACILLUS  29 

surface.  Formerly,  a  period  of  about  two  weeks  was  necessary  to  de- 
termine approximately  concerning  the  growth  of  the  organism.  It  is 
claimed  by  Hesse  that  by  means  of  his  Ndhrboden  spread  in  Petri  dishes 
the  time  may  be  shortened  from  ten  days,  which  was  required  by  the 
older  methods,  to  four  or  five  days,  the  fresh  sputum  being  deposited  upon 
the  medium  by  drawing  a  portion  of  the  slimy  pus  over  its  surface.  Suc- 
cessive transplantation  to  new  media  results  in  more  profuse  vegetation 
and  a  more  luxuriant  flora. 

Johann  von  Szaboky  has  contributed  to  our  knowledge  concerning 
some  of  the  cultural  characteristics  of  the  bacillus.  He  has  shown  that 
the  luxuriance  of  growth  is  subject  to  considerable  variation  according 
to  the  nutritive  media  employed,  the  bacilli  thriving  exceptionally  on 
lung-agar,  next  on  sputum-agar,  sputum-lung-agar,  tuberculous  lung- 
agar,  and  less  on  egg-media  and  somatose-agar.  Moisture  was  found  to 
be  an  important  factor  in  the  rapidity  of  growth,  which  was  most  pro- 
nounced in  lung-agar  and  least  on  egg-media  having  the  slightest  moisture. 
From  his  experiments  it  was  ascertained  that  the  reaction  of  the  media 
was  possessed  of  considerable  significance.  In  general,  the  growth  was 
especially  rapid  on  the  very  weak  acid,  less  on  the  slightly  weak  acid, 
neutral  and  alkaline  media,  and  least  of  all  on  the  markedly  acid  media. 
This  rule  did  not  apply,  however,  to  somatose-agar  and  egg-media. 
On  the  former  the  bacilli  grew  most  rapidly  when  the  agar  was  decidedly 
alkaline,  next  when  it  was  slightly  alkaline,  and  least  when  it  was  acid. 
Upon  employing  egg-media  the  growth  was  pronounced  when  the  reaction 
was  very  acid,  less  when  it  was  markedly  alkaline,  and  very  slight  when 
neutral.  A  change  was  frequently  noted  in  the  original  reaction  of  the 
nutritive  medium  during  the  growth  of  the  bacilli;  this,  however,  not 
being  constant. 

Some  observers  attribute  a  diminished  virulence  to  cultures  of  rapid 
and  luxuriant  growth,  and  an  increased  pathogenic  power  to  those 
difficult  of  cultivation  and  of  scant  growth.  This  is  the  opinion  of 
Lartigau,  as  the  result  of  experimental  inoculation.  The  cultural  vitality 
also  of  the  tubercle  bacillus  is  supposed  to  diminish  with  the  rapidity  of 
growth.  Marked  variations  of  virulence  have  been  shown  by  cultural 
methods  and  by  inoculation  experiments.  For  twenty-two  years  Arloing 
has  been  testing  the  differing  degrees  of  virulence  of  the  bacillus.  Though 
a  firm  believer  in  the  unity  of  the  tubercle  bacillus,  he  presents  varieties 
of  bovine  and  human  bacilli  the  virulence  of  which  had  been  so  modified 
by  special  methods  of  culture  as  to  conform  somewhat  closely  to  the  avian 
type.  Others  have  shown  in  like  manner  that  the  virulence  of  the 
avian  bacillus  is  subject  to  considerable  modification,  like  the  bacillus 
of  mammals.  Variations  of  virulence  may  be  accepted  as  explaining 
in  part  the  clinical  differences  observed  in  the  course  of  tuberculosis. 
Microorganisms  from  the  same  anatomic  source  may  exhibit  marked 
variations  of  virulence,  and  produce  essential  differences  in  the  gravity 
of  resulting  lesions.  It  has  been  shown  by  Arloing  that  the  bacilli  may 
live  as  homogeneous  cultures,  being  uniformly  distributed  in  liquid  media 
and  isolated  one  from  the  other.  After  being  cultivated  for  twenty-five 
years  in  different  laboratories  the  first  bacillus  isolated  by  Koch  has 
been  made  homogeneous  by  Courmont.  Although  subject  to  consider- 
able modifications  of  virulence  and  other  characteristics,  these  homo- 
geneous cultures  still  retain  the  power  of  producing  tuberculosis. 

The  cultural  vitality  of  the  bacillus  is  influenced  greatly  by  extremes 
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of  heat.  Temperature  much  in  excess  of  that  of  the  blood  is  extremely 
detrimental  to  its  vital  resistance.  Its  growth  is  destroyed  at  42°  C., 
and  the  bacillus  quickly  becomes  extinct  at  70°  C.  According  to  Rosenau 
and  Theobald  Smith,  60°  C.  may  be  accepted  as  a  thermal  death-point, 
provided  the  bacillus  is  subjected  to  this  temperature  for  about  twenty 
minutes.  The  bacilli  in  dried  sputum,  however,  exhibit  great  powers  of 
resistance  to  heat,  sometimes  withstanding  a  temperature  of  100°  C. 
for  several  hours.  When  the  bacilli  in  fluids,  as  in  milk,  are  contained  in 
a  closed  vessel,  according  to  Park,  they  are  destroyed  at  55°  C.  in  four 
hours,  at  60°  C.  in  thirty  minutes,  at  65°  C.  in  fifteen  minutes,  at  70° 
C.  in  one  minute,  and  at  80°  C.  in  one-half  a  minute. 

Great  importance  attaches  to  the  viability  of  the  tubercle  bacillus. 
Its  life  outside  the  body  has  been  investigated  to  some  extent,  and  a 
considerable  divergence  shown  in  the  reported  results.  Some  of  the 
methods  employed  have  proved  to  be  quite  unsatisfactory.  Rosenau 
has  emphasized  the  difficulty  of  distinguishing  between  live  and  dead 
bacilli,  and  also  the  non-applicability  of  cultural  methods.  Thus  the 
discrepancy  in  experimental  results  is  largely  explained  by  failure  to  make 
secondary  inoculations.  A  considerable  variation  in  the  degree  of  re- 
sistance of  the  bacillus  is  found  under  differing  conditions.  A  distinctly 
inhibitory  influence  upon  its  development  is  ascribed  to  sunlight,  especially 
if  the  microorganism  is  exposed  to  the  direct  rays.  It  is  much  more 
resistant  to  cold,  however,  and  is  claimed  by  some  to  retain  its  vitality 
after  freezing.  The  period  of  retention  by  bacilli  of  their  pathogenic 
virulence  under  various  external  conditions  has  been  the  subject  of  much 
experimental  observation.  While  the  testimony  of  several  workers  in 
this  field  of  research,  which  is  possessed  of  so  much  practical  interest, 
is  somewhat  conflicting,  there  seems  to  be,  on  the  whole,  a  fairly  uniform 
belief  in  the  approximate  duration  of  its  vitality  under  similar  conditions. 
In  1869  Villemin  determined  the  retention  of  virulence  in  sputum  after 
several  weeks.  Schill  and  Fischer  found  that  bacilli  contained  in  dry 
sputum  preserved  their  vitality  for  six  months,  but  rarely  longer.  Other 
observers  have  found  the  vitality  to  vary  within  wide  limits  under  differ- 
ing conditions.  Some  report  a  loss  of  virulence  after  two  or  three  months 
at  most,  and  others  not  until  after  nine  months.  Cornet  assumes  that, 
under  ordinary  circumstances,  the  vitality  is  destroyed  in  about  three 
months,  and  that  a  retention  of  pathogenic  power  for  a  period  of  six 
months  is  exceedingly  rare  and  occasioned  only  by  the  existence  of 
extraordinary  conditions.  It  is  evident  that  the  lack  of  uniformity  of 
results  is  attributable  to  essential  differences  in  the  conditions  to  which 
the  sputum  is  subjected,  viz.,  the  thickness  of  the  layer,  the  exposure 
to  the  sun  or  to  diffused  sunlight,  and  the  degree  of  moisture  and  wind 
as  determined  by  seasonable  changes.  In  this  connection  it  is  reasonable 
to  assume  that  if  destruction  of  growth  and  vitality  ensues  as  a  direct 
result  of  fundamental  attributes  of  weather,  including  sunshine,  degree 
of  moisture,  air  movement,  etc.,  important  differences  inevitably  must 
accompany  the  climatic  conditions  under  which  the  experiments  are 
conducted.  In  other  words,  if  sunshine  and  dryness  are  essential  factors 
to  overcome  the  vitality  of  the  bacilli,  widely  varying  results  should 
be  reported  during  seasons  when  rains  do  not  prevail  and  in  localities 
where  sunshine  is  almost  continuous.  To  this  end  the  experiments 
of  Gardiner,  of  Colorado  Springs,  at  an  altitude  of  6000  feet,  are  of 
considerable  interest.  Gardiner  exposed  to  the  direct  rays  of  the  sun, 
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sputum  from  a  tuberculous  patient  containing  bacilli  of  established 
virulence.  The  sputum  remained  for  varying  periods  upon  sandstone 
and  wood.  It  was  found  that  a  hard,  superficial  crust  formed  in  the 
process  of  drying,  and  that  it  was  impossible  to  detach  even  minute 
quantities  from  this  surface  with  the  blow-pipe.  Actual  grinding  of 
the  crust  was  required  in  order  to  produce  distribution  of  the  bacilli 
After  one  and  three-quarter  hours  of  exposure  the  sputum  was  rubbed 
up  with  sterilized  water  and  inoculated  into  guinea-pigs,  with  positive 
results  in  one  case.  It  is  noteworthy,  however,  that  the  portion  selected 
for  inoculation  was  taken  from  a  mass  of  over  two  drams  of  unsmeared 
sputum,  the  upper  surface  of  which  had  hardened  into  an  impermeable 
crust. 

Ransome  and  Delepine  had  previously  conducted  an  elaborate  series 
of  experiments  which  showed  the  preponderating  influence  of  direct 
sunshine  as  a  destroyer  of  bacillary  activity.  Sputum  exposed  to  light 
(not  direct  sun's  rays)  and  air  for  forty-five  days  did  not  produce  tuber- 
culosis after  inoculation  of  rabbits.  An  exposure  to  air  without  sun- 
light during  the  same  period  was  insufficient  to  destroy  the  power  of 
transmitting  the  disease.  Guinea-pigs  were  found  to  respond  posi- 
tively to  sputum  exposed  to  air  in  dark  places,  but  negatively  if  the 
sputum  had  been  subjected  to  diffused  light  as  well  as  air  for  an  equal 
length  of  time.  It  was  found  that  an  exposure  to  light  for  three  days 
and  one  hour  was  sufficient  to  render  the  bacilli  inert.  The  inference 
was  gained  from  these  observations  that  sunshine  was  the  all-important 
factor  for  the  destruction  of  the  pathogenic  virulence  of  the  bacilli. 
To  what  extent  moisture  or  dryness  entered  into  the  elucidation  of  the 
problem  was  not  determined  at  that  time.  Migneco  found  that  the 
bacilli  in  dried  sputum  were  not  killed  until  from  twenty  to  thirty  hours' 
exposure  to  sunlight  in  Italy.  In  1899  Mitchell  and  Crouch,  of  Denver, 
after  an  elaborate  investigation,  found  dried  sputum  to  be  quite  virulent 
up  to  twenty  hours'  exposure  in  direct  sunlight,  after  which  the  virulence 
became  diminished  and  was  lost  in  about  thirty-five  hours'  exposure. 
Recent  observations  by  Twichell  have  been  conducted  most  carefully 
and  furnish  desirable  information  concerning  the  influence  of  dryness  and 
temperature  as  well  as  sunlight.  Direct  sunshine  was  found  capable  of 
rendering  bacilli  inert  after  a  few  hours,  which  result  is  much  in  accord 
with  that  of  Koch,  who,  in  1890,  asserted  that  destruction  ensued  in  from 
a  few  minutes  to  several  hours.  Straus  found  bouillon  cultures  were 
killed  in  two  hours.  TwichelFs  technic  was  evolved  so  perfectly  and  the 
conclusions  are  so  incontrovertible  that  a  brief  abstract  of  his  methods 
and  results  is  appended: 

One  c.c.  of  virulent  sputum  from  two  patients  with  active  tuber- 
culosis was  deposited  in  sterilized,  corked,  and  paraffined  white  glass 
bottles,  3  c.c.  in  diameter,  with  a  depth  of  1  c.c.  One  bottle  was  placed  in 
a  dark,  moist  box,  and  similar  bottles  in  a  dark  closet,  and  in  the  diffused 
light  of  an  ordinary  room.  In  another  series  of  experiments  the  bottles 
were  exposed  to  like  conditions,  but  were  stoppered  with  cotton.  Still 
again  the  sputum  was  deposited  in  sand  within  the  bottles,  with  the 
bottles  corked  and  paraffined  in  some  instances  and  unsealed  in  others. 
Sputum  deposited  in  sterilized  white  glass  bottles  with  and  without 
sand,  sealed  and  unsealed,  were  placed  in  the  thermostat.  Open  white 
glass  bottles  of  sputum  were  deposited  in  the  open  air  during  the  winter 
months.  Corked  and  paraffined  bottles  were  buried  in  the  ground.  Other 
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bottles  corked  and  paraffined  were  packed  in  ice  or  frozen  in  blocks  of 
ice.  Sputum  was  deposited  upon  handkerchiefs,  carpets,  wood,  and 
woolen  blankets  under  ordinary  room  conditions.  Subsequent  in- 
oculation experiments  with  the  sputum  placed  in  sand  and  in  blocks  of 
ice  were  not  satisfactory.  The  sputa  placed  in  a  dark  moist  box  or  a  dark 
closet,  under  the  vaiying  conditions  described,  produced  tuberculous  le- 
sions in  guinea-pigs  after  one  hundred  and  fifty-seven  days,  but  in  no  in- 
stance after  one  hundred  and  eighty-eight  days.  Positive  results  attended 
the  inoculation  of  guinea-pigs  with  sputum  contained  in  paraffined  bottles 
after  exposure  to  the  diffused  light  of  an  ordinary  room  for  one  hundred 
and  twenty-four  days,  but  not  after  one  hundred  and  seventy-five  days. 
The  sputum  in  open  bottles  placed  out-of-doors  in  the  winter  months 
produced  tuberculous  lesions  after  one  hundred  and  ten  days,  but  not 
after  one  hundred  and  thirty-two  days;  the  sputum  from  ice  after  one 
hundred  and  two  days,  but  not  after  one  hundred  and  fifty-three;  from 
a  handkerchief  or  woolen  blanket  after  seventy  days,  but  not  after  one 
hundred  and  ten.  The  same  was  true  of  the  sputum  deposited  upon 
wood.  Tuberculous  lesions  were  produced  by  the  inoculation  of  sputum 
deposited  upon  the  carpet  after  thirty-nine  days,  but  not  after  seventy; 
upon  the  sand  in  a  light,  dry  place  after  thirty  days,  but  not  after  seventy. 
The  sputum  exposed  to  the  direct  rays  of  the  sun  was  found  productive 
of  a  tuberculous  lesion  after  one  hour,  but  not  after  seven  hours. 

Weinzirl  has  recently  made  a  series  of  direct  exposures  to  sunshine 
without  the  intervention  of  media  which  absorb  the  light.  He  reports 
that  tubercle  bacilli  through  the  influence  of  direct  sunlight  are  destroyed 
in  a  remarkably  short  time,  generally  between  two  and  ten  minutes. 
The  action  of  diffused  light  has  been  sufficient  to  kill  the  bacillus  within 
one  week,  and  in  one  instance  within  twenty-four  hours.  It  would  ap- 
pear from  the  evidence  presented  that  even  diffused  light  materially 
shortens  the  life  of  the  organism. 

In  marked  contrast  to  this  report  are  the  observations  of  Willson 
and  Rosenberger,  who  have  examined  the  urine,  sputum,  feces,  blood, 
semen,  spinal  fluid,  thoracic  and  abdominal  effusions  of  100  cases  in  the 
Philadelphia  General  Hospital.  In  nearly  all  cases  the  bacilli  were  found 
either  in  the  urine,  sputum,  or  feces,  and  occasionally  in  the  other  body- 
fluids.  Whenever  demonstrated  in  the  sputum  or  urine,  the  micro- 
organisms were  also  found  in  the  feces.  Specimens  of  the  sputum,  urine, 
and  feces  were  allowed  to  dry  in  full  sunlight  and  the  period  of  viability 
of  the  bacillus  was  found  to  be  quite  variable.  It  was  only  after  many 
days  in  every  instance  that  the  bacilli  were  destroyed.  In  water  they 
were  found  to  live  for  over  a  year.  The  specimens  from  dried  excretions 
resisted  tinctorial  methods  after  several  weeks,  yet  in  each  instance  the 
disease  was  transmitted  to  susceptible  lower  animals. 

Culture  growth  of  the  tubercle  bacillus  has  been  known  for  years  to 
be  inhibited  by  the  introduction  into  the  media  of  a  variety  of  substances 
in  certain  proportions.  Chief  among  these  are  creasote  and  iodoform. 
The  practical  application  of  their  action  upon  tubercle  bacilli  has  been 
attempted  by  means  of  inhalations  of  the  former,  local  injections  of  the 
latter,  and  internal  administration  of  each.  Although  favorable  results 
have  been  reported  from  time  to  time,  their  use  in  general  has  been  dis- 
appointing and  sometimes  injurious.  The  human  body,  on  account 
of  innumerable  complicating  conditions  and  processes,  is  not  to  be  ad- 
judged a  culture-medium  upon  the  basis  of  which  internal  therapeusis 
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Fig.  1. — Tubercle  bacilli  from  specimen  of  sputum— the  so-called  virulent  type. 
Note  the  short,  bright-staining  rods,  also  presence  of  clumps.  Note,  further, 
broken-down  appearance  of  cells  and  tissue.  This  is  from  patient  having  very  large 
cavity.  See  radiograph,  Fig.  90,  p.  357. 


Fig.    2.— Bacilli— undoubtedly   smegma— from    centrifuged    specimen    of    urine: 
decolorized  by  alcohol ;  same  case  as  preceding. 
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is  to  be  determined.  The  life  of  the  bacillus  external  to  the  body  is 
found  to  be  destroyed  by  the  action  of  numerous  chemicals  and  by  pro- 
longed boiling.  The  resistance  to  chemical  reagents  of  the  bacillus  in 
sputum  is  often  diminished  by  the  presence  of  thick  mucus,  which  retards 
the  penetration  of  the  disinfectant.  Lysol,  in  addition  to  its  effectiveness 
as  a  germicidal  agent,  also  possesses  a  solvent  action  on  mucus.  Corrosive 
sublimate,  so  freely  employed  for  the  disinfection  of  sputum,  is,  as  a 
matter  of  fact,  of  little  value  on  account  of  the  protective  coating  of  the 
bacillus  by  the  coagulation  of  the  albuminous  matter.  Twenty-four  hours 
are  required  for  the  destruction  of  the  vitality  of  the  bacilli  by  a  5  per  cent, 
solution  of  phenol.  The  fumes  of  burning  sulphur  and  of  formaldehyde 
gas,  especially  the  latter,  are  efficient  for  the  purpose  of  disinfection.  The 
presence  of  various  bacteria  in  culture  experiments  or  in  decomposing 
sputum  is  inimical  to  the  growth  of  tubercle  bacilli.  This  is  due  to  the 
comparatively  rapid  growth  and  development  of  other  microorganisms. 

The  chemic  composition  of  the  tubercle  bacillus  has  been  the  sub- 
ject of  careful  investigation,  which  has  been  reported  by  Hammerschlag, 
Behring,  Hoffmann,  de  Schweinitz,  Aronson,  Kuhne,  Cramer,  Jacobson, 
Bulloch,  MacLeod,  Dorset,  Emery,  Weyl,  Ruppel,  Levene,  Baldwin, 
Trudeau,  Auclair,  Paris,  Straus,  Kresling,  Proskauer,  Freund,  Dreyfuss, 
Nishimura,  Nicloux,  Camus  and  Pagniez.  It  is  evident,  as  a  result  of 
their  research,  that  the  fatty  or  waxy  constituent  is  of  considerable  im- 
portance and  obtains  in  much  larger  proportion  than  is  the  case  with  other 
bacteria.  While  the  fat  may  be  assumed  to  form  an  average  of  30  per 
cent,  of  the  substance  of  the  bacillus,  a  considerable  variation  has  been 
found  in  the  relative  proportions  by  different  observers.  These  fluctua- 
tions have  been  ascribed  to  the  employment  of  various  media  and  to  the 
differences  of  method  in  estimating  the  amount  of  fat.  This  was  at  first 
thought  to  be  the  only  portion  of  the  bacillus  to  retain  the  stain  after  the 
exhibition  of  the  acid,  but  it  has  been  determined  that  some  of  the  other 
component  parts  do  not  surrender  the  color.  While  the  acid-resistance 
property  is  not  due  entirely  to  the  fatty  matter,  it  has  also  been  shown 
that  the  neutral  fats  are  not  acid-fast.  Reference  has  been  made  on  page 
27  to  the  research  work  of  Camus  and  Pagniez,  who  attribute  the  acid 
resistance  to  the  free  fatty  acids  contained  in  the  bacillus.  The  total  fatty 
substances  in  the  bacillus  have  been  estimated  by  Hammerschlag  to  be 
27.2  per  cent,  of  its  weight,  by  Kresling  39  per  cent.,  by  Auclair  33.8  per 
cent.,  and  by  de  Schweinitz  and  Dorset  from  37  to  42  per  cent.  According 
to  Kresling,  the  free  fatty  acids  constitute  23.8  per  cent,  of  the  total  fat 
substance.  When  the  bacillus  is  treated  by  ether,  chloroform,  benzine, 
etc.,  it  is  possible  to  obtain,  in  addition  to  the  fats,  the  wax,  and  the  fatty 
acids,  cholesterins  and  lecithins,  which  extracts  are  found  to  be  acid-fast. 
The  cholesterin  has  been  separated  by  Bulloch,  MacLeod,  Dorset,  and 
Emery  by  means  of  chemical  analysis.  "  Auclair  and  Paris  have  concluded 
that  not  only  the  ether,  chloroform,  and  alcohol  extracts  of  the  bacillus 
are  acid-resistant,  but  also  the  albuminoid  and  cellulose  substances. 
Camus,  Pagniez,  and  Nicloux  have  found  the  etherobacilline  of  Auclair  to 
contain  50  per  cent,  of  free  fatty  acids,  and  the  chloroformbacilline  to 
contain  20.8  per  cent.  (Philibert).  While  certain  of  the  fatty  acids  of 
commerce,  notably  stearic  and  palmitic,  are  also  acid-resistant,  as  has  been 
shown,  they  differ  markedly  from  the  free  fatty  acids  in  the  bacillus  in 
being  rapidly  stained  by  anilin  colors.  Philibert  assumes  that  if  the  free 
fatty  acids  in  the  protoplasmic  body  are  responsible  for  the  acid-resistance 
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property  of  the  bacillus,  some  other  constituent  acts  in  preventing  the 
microorganism  from  taking  rapidly  the  watery  anilin  dyes.  He  concludes 
that,  with  the  exception  of  the  neutral  fats,  all  of  the  substances  entering 
into  the  composition  of  the  bacillus  possess  a  certain  degree  of  acid-re- 
sisting property,  but  that  each  one  of  these  isolated  substances  exhibits 
color  reactions  differing  markedly  from  those  of  the  microorganism  itself, 
hence  the  special  significance  of  the  combination  of  these  substances  in 
the  body  of  the  bacillus  in  contributing  to  its  characteristic  staining 
properties. 

Baldwin  has  shown  that  the  fat  is  not  an  element  of  material  signi- 
ficance in  the  production  of  toxemia,  as  the  tuberculin  reaction  was  pres- 
ent in  animals  previously  inoculated  with  fat-free  bacilli.  Creighton  has 
recently  referred  to  the  experiments  of  Cantacuzene,  who,  in  1905,  inocu- 
lated degreased  bovine  tubercle  bacilli  in  guinea-pigs,  in  the  belief  that 
the  microorganisms  deprived  of  their  fat  would  be  the  more  easily  dis- 
posed of  by  phagocytes.  In  addition  to  the  acute  lethal  effects  denoting 
an  extremely  virulent  infection,  a  study  of  the  effects  in  chronic  cases 
after  non-lethal  doses  disclosed  pronounced  pathologic  changes. 

Carbohydrates  have  been  found  in  tuberculous  tissue  as  well  as  in 
cultures.  This,  however,  has  not  been  definitely  demonstrated  as  cellu- 
lose, although  commonly  believed  to  be  a  constituent  of  the  bacillus.  Both 
Trudeau  and  Baldwin  have  reported  separately  the  results  of  Levene's 
work  in  connection  with  the  nucleoproteids.  Three  distinct  forms  of 
these  substances  were  recognized,  all  containing  phosphorus.  Nucleic 
acid  was  found  by  Levene  and  Ruppel  after  treating  the  watery  extract 
of  pulverized  tubercle  bacilli  with  acetic  acid  and  analyzing  the  resulting 
filtrate.  The  toxic  properties  of  the  bacillus  are  referable  to  this  deriv- 
ative. Levene  and  others  have  demonstrated  also  the  presence  of 
carbohydrates. 

Vaughan  has  recently  conducted  interesting  experiments  with  ref- 
erence to  the  chemistry  of  the  tubercle  bacillus.  After  being  freed  from 
fats,  waxes,  and  other  substances  soluble  in  alcohol  and  ether,  the  bacillus, 
by  means  of  an  alkaline  alcoholic  solution,  is  separated  into  poisonous 
and  non-poisonous  portions.  The  former  has  been  found  fatal  to  animals, 
while  the  latter  produces  a  sensitization  without  poisonous  effect. 

VARIETIES  OF  TRUE  TUBERCLE  BACILLI 

Numerous  microorganisms  closely  resemble  the  tubercle  bacillus  in 
form,  size,  and  staining  reaction,  but  exhibit  differences  in  cultural  char- 
acteristics and  in  the  degree  of  pathogenic  virulence.  Among  true 
tubercle  bacilli,  according  to  their  habitat,  there  also  exist  well-marked 
variations  of  virulence  and  growth.  In  addition  to  man,  a  large  number 
of  animals  are  susceptible  to  infection  by  the  tubercle  bacillus,  notably 
the  cow,  monkey,  pig,  cat,  guinea-pig,  rabbit,  field-mouse,  canary,  fowl, 
pigeon,  and  parrot.  The  disease  is  rare  in  the  horse,  sheep,  and  dog. 
Young  guinea-pigs  are  especially  susceptible,  and  are  extensively  used  for 
the  purpose  of  animal  inoculation  in  doubtful  cases.  Very  small  doses 
of  living  bacilli  introduced  by  intraperitoneal  injection  rapidly  produce  a 
general  tuberculous  infection.  Death  usually  results  from  large  doses 
in  two  or  three  weeks.  Tuberculous  lesions  containing  large  numbers  of 
tubercle  bacilli  are  found  in  the  omentum,  the  peritoneum,  liver,  spleen, 
and  lungs.  Several  weeks  after  subcutaneous  injection  a  tuberculous 
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ulcer  appears  at  the  point  of  inoculation.  The  proximal  lymph-glands 
are  swollen,  and  upon  the  death  of  the  animal  are  found  to  have  under- 
gone caseous  degeneration.  Small  nodular  masses  are  present  in  the  spleen, 
liver,  and  lungs.  Infection  is  easily  produced  in  the  rabbit  by  artificial 
inoculations  of  tuberculous  material,  especially  if  the  bacilli  are  of  bovine 
origin.  Tuberculosis  is  especially  frequent  among  cattle  and  swine,  the 
cow,  of  all  domestic  animals,  being  most  susceptible.  Bovine  tuber- 
culosis, owing  to  the  enormous  consumption  of  dairy  products,  is  of  the 
utmost  importance  to  man.  The  disease  is  usually  of  remarkably  slow 
progress,  and  often  unattended  by  clinical  manifestations  of  the  infec- 
tion, although  the  pathologic  lesions  may  be  very  extensive.  The  chief 
tissues  involved  are  the  bronchial  glands,  lungs,  and  pleura.  Upon  the 
visceral  and  parietal  surfaces  of  the  latter  the  tuberculous  nodules  are 
often  very  numerous,  and,  on  account  of  their  macroscopic  resemblance  to 
pearls,  suggest  the  familiar  term  "  pearl  disease."  Much  attention  has 
been  directed  to  the  relationship  existing  between  the  various  forms  of 
tuberculosis  found  in  different  species.  While  tubercle  bacilli  obtained 
from  the  bodies  of  these  animals  are  undoubtedly  closely  related  to  each 
other,  it  has  not  as  yet  been  definitely  determined  that  the  several  types 
are  mutually  convertible.  It  appears  probable,  however,  that  a  single 
type  of  the  tubercle  bacillus  is  capable  of  considerable  modification  by 
residence  in  the  human  or  animal  body. 

Theobald  Smith  has  called  attention  to  what  he  terms  "the  complex 
relationship  established  in  time  by  a  selective  adaptation  between  two 
living  organisms,  of  which  one  is  the  parasite  of  the  other."  He  empha- 
sizes the  interdependence  of  both  organisms,  and  ascribes  a  disturbed 
equilibrium  between  the  two  as  a  sufficient  cause  for  important  changes 
in  the  bacillus  as  well  as  in  the  host.  These  differences  in  the  cultural 
attributes  of  the  bacilli,  their  virulence,  and  the  character  of  resulting 
pathogenic  processes  are  capable  of  explanation  upon  the  basis  of  funda- 
mental changes  in  the  species,  in  which  the  bacillus  is  permitted  to  abide 
with  a  forced  adaptation  to  the  environment. 

Irrespective  of  these  broadly  conceived  hypotheses,  which  are  worthy 
of  the  utmost  consideration,  it  is  true  that  essential  differences  are  recog- 
nized between  several  distinct  types  of  tubercle  bacilli,  t.  e.,  those  of 
human  origin,  the  bovine,  the  avian,  and  the  bacilli  of  fish  or  other 
cold-blooded  animals.  A  discussion  of  the  relations  of  human  and  bovine 
bacilli  will  be  reserved  for  a  subsequent  chapter.  The  human  and  bovine 
forms  are  described  as  mammalian  bacilli,  which,  with  the  avian,  have 
certain  characteristics  in  contradistinction  to  the  bacilli  found  among  fish. 
The  latter  bacillus  is  unable  to  survive  at  the  temperature  of  the  human 
body,  and,  therefore,  is  incapable  of  transmitting  tuberculosis  to  man  or 
animals.  The  bacillus,  however,  has  been  isolated  from  carp  living  in  a 
pond  infected  with  tuberculous  sputum.  The  fish  bacillus  is  also  patho- 
genic for  frogs.  The  bacillus  grows  at  from  22°  to  25°  C.,  and  is  slightly 
pathogenic  for  guinea-pigs  and  rabbits.  The  staining  characteristics 
resemble  those  of  mammalian  bacilli.  Similar  microorganisms  have  been 
found  in  snakes,  lizards,  and  the  blind  worm.  It  has  not  as  yet  been 
positively  ascertained  that  the  introduction  of  the  mammalian  bacillus 
into  frogs  effects  a  transformation  of  the  microorganism  into  the  piscine 
type. 

Among  the  three  varieties  of  bacilli  sometimes  found  in  warm-bloode 
animals,  the  avian  presents  important  features  of  dissimilarity  in  com- 
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parison  with  the  human  and  bovine  forms.  Rivolta,  Maffucci,  Ribbert, 
Straus,  Koch,  Cadiot,  Gilbert,  and  Rogers  have  pursued  investigations 
concerning  the  relation  of  this  to  the  other  types  of  tubercle  bacilli.  Ac- 
cording to  Maffucci,  Lewis,  and  others,  the  avian  bacillus  is  longer  and 
more  slender  than  the  human  variety.  Parks  states  that  the  bacilli  are 
more  apt  to  show  branching  forms  than  microorganisms  of  human 
origin.  The  growth  is  more  rapid  and  luxuriant  on  artificial  culture- 
media.  It  is  also  flat  and  fairly  moist.  (Jordan,  Stitt,  Parks,  MacFar- 
land,  Lewis.)  The  avian  bacillus  is  found  to  withstand  a  greater  degree 
of  heat  than  the  human  or  bovine,  its  growth  not  being  inhibited  until 
after  the  temperature  is  elevated  nearly  two  degrees  higher  than  was 
required  for  other  forms  of  tubercle  bacilli. 

Birds  upon  inoculation  with  human  bacilli  exhibit  but  slight  local 
reaction,  without  evidence  of  constitutional  change.  Nocard  showed 
that  mammalian  bacilli  grown  in  sacs  of  collodion  within  the  peri- 
toneal cavity  of  chickens  could  be  modified  to  such  an  extent  as  to 
produce  tuberculosis  in  fowl.  On  the  other  hand,  Courmont  and  Dor 
demonstrated  that  when  the  avian  bacillus  was  grown  at  lower  tem- 
peratures and  passed  through  rabbits  it  became  endowed  with  patho- 
genic property  for  mammalia.  Roemer  reported  that  an  interesting 
epizootic  among  chickens  resulted  from  eating  the  entrails  of  a  tubercu- 
lous cow. 

Shattock,  Seligman,  Dudgeon,  and  Panton,  in  a  recent  study  of  the 
relationship  between  avian  and  human  tubercle  bacilli,  conclude  that  the 
human  variety  is  but  slightly  pathogenic  to  the  pigeon,  and  when  intro- 
duced with  food  into  the  digestive  canal,  induces  no  local  lesions  of  the 
intestine  or  abdominal  viscera.  They  report  that  but  slight  local  or 
glandular  processes  are  produced  by  the  injection  of  human  bacilli  into 
the  muscles  or  subcutaneous  tissues.  Curiously  conflicting  results  were 
obtained  from  inoculation  of  the  rabbit  and  guinea-pig  with  avian  bacilli, 
the  former  quickly  yielding  to  general  infection  and  the  latter  exhibiting 
but  slight  susceptibility.  These  results  are  all  the  more  remarkable  in 
view  of  the  relatively  greater  resistance  of  the  rabbit  than  the  guinea-pig 
to  human  bacilli. 

Flexner  has  called  attention  to  the  fact  that,  in  spite  of  the  suscepti- 
bility of  the  rabbit  to  the  avian  bacillus,  the  pathologic  processes  are 
radically  different  from  those  appearing  as  a  result  of  infection  with 
mammalian  bacilli.  He  cites  the  absence  of  tubercles  and  caseation  in 
the  presence  of  an  enlarged  spleen.  Maffucci  in  1892  noted  that  the  tu- 
berculous processes  produced  in  fowl  by  the  avian  bacillus  were  without 
giant  cells.  Extensive  investigations  were  conducted  in  the  Berlin  Zoo- 
logical Garden  during  a  period  of  two  years  by  Max  Koch  and  Lydia 
Rabinowitsch.  Tuberculous  changes  were  found  in  118  birds  belonging 
to  ten  different  orders.  The  disease  was  usually  localized  in  the  liver, 
spleen,  and  intestinal  tract.  That  bacilli  passed  through  an  intact  in- 
testinal mucous  membrane  is  shown  by  the  absence  of  ulceration  with 
proliferative  changes  in  the  external  layers  of  the  intestine.  Tubercle 
bacilli  were  found  in  the  intestinal  discharges.  These  observers  reported 
that  pneumonic  caseation  and  cavity  formation  were  very  rare.  The 
lesions  contained,  however,  numerous  bacilli.  Giant  cells  were  stated 
to  have  been  present.  It  was  not  demonstrated  that  the  microorganisms 
isolated  from  these  lesions  presented  invariable  differences  from  mamma- 
lian bacilli.  The  resemblance  to  the  latter  was  very  pronounced  in  some 
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cultures.  It  is  reported  that  typical  human  bacilli  were  isolated  from 
the  tuberculous  lesions  of  three  birds.  Mammalian  bacilli  were  found 
pathogenic  to  parrots  and  canaries.  The  avian,  although  occasionally 
present  in  lower  animals,  have  never  been  discovered  in  man. 


CHAPTER  III 

VARIOUS  MICROORGANISMS  CLOSELY  RESEMBLING  THE 
TUBERCLE  BACILLUS 

IN  comparatively  recent  years  an  almost  countless  number  of  micro- 
organisms have  been  discovered  representing  distinct  subdivisions  or 
serial  gradations  of  the  same  species.  It  is  assumed  that  the  numerous 
varieties  may  be  subject  to  evolutionary  convertibility  as  a  result  of 
modifying  influences  of  environment.  The  significance  of  this  in  con- 
nection with  the  study  of  tuberculosis  is  very  great.  Several  observers 
have  isolated  from  many  sources  bacilli  possessing  morphologic,  tinctorial, 
cultural,  and  inoculation  characteristics  closely  resembling  the  tubercle 
bacillus.  Some  of  these  microorganisms  present,  upon  close  inspection, 
morphologic  peculiarities  sufficient  to  afford  a  positive  differentiation 
from  tubercle  bacilli.  Others  possess  staining  properties  somewhat 
dissimilar  to  those  exhibited  by  the  bacillus  of  tuberculosis.  Still  others 
with  almost  identical  tinctorial  characteristics  disclose  marked  cultural 
differences  from  the  tubercle  bacillus.  A  few,  whose  relationship  to 
the  true  tubercle  bacillus  is  undeniable,  through  morphologic,  staining, 
and  cultural  resemblance,  nevertheless  yield  somewhat  varying  results 
from  inoculation  experiments.  In  some  cases,  however,  the  lesions 
produced  are  very  suggestive  of  those  in  genuine  tuberculosis. 

In  general,  differences  in  the  pathogenicity  of  many  of  these  micro- 
organisms are  fairly  well  established.  The  persistent  retention  of  specific 
properties  is  typical  of  the  more  virulent  bacilli.  Upon  the  other  hand, 
non-resistance  to  the  modifying  changes  incident  to  environment  is 
peculiar  to  many  of  these  allied  forms.  In  some  types  changes  in  appear- 
ance may  result  in  succeeding  generations  from  passage  through  animals. 
Arbitrary  and  unvarying  distinctions,  however,  cannot  be  made  between 
the  so-called  pathogenic  and  non-pathogenic  microorganisms. 

Recent  studies  in  bacteriology  have  shown  conclusively  that  the 
same  bacterial  species  may  present  pronounced  variations  of  pathogeni- 
city under  the  influence  of  certain  environmental  conditions.  Often 
clinical  observation  is  sufficient  to  substantiate  the  assumption  of  strik- 
ing differences  in  the  virulence  of  the  pneumococcus,  the  diphtheria 
bacillus,  the  bacillus  coli  communis,  and  other  microorganisms.  ^  Leh- 
mann  has  called  attention  to  the  conversion  of  innocuous  bacteria  into 
pathogenic  types  from  which  they  have  "  once  originated  and  will  always 
originate.'7  He  repudiates  strongly  the  former  dogma  as  to  the  abso- 
lute constancy  of  bacteria.  It  is  entirely  permissible  to  conclude  that, 
in  accordance  with  changes  of  environment,  previously  harmless  varieties 
of  bacteria  may  assume  characteristics  of  increased  virulence.  Thus 
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with  the  allied  forms  of  tubercle  bacilli  it  appears  quite  inadmissible  to 
attempt  a  positive  differentiation  of  species  upon  the  basis  of  varying 
degrees  of  pathogenicity.  Although,  as  stated  previously,  essential 
differences  in  this  respect  are  in  general  fairly  well  established,  it  is 
impossible  to  assert  that  these  are  always  inherent  to  the  microorganism 
alone,  or  sufficient  to  characterize  definitely  several  distinct  species. 
It  is  possible  that  each  of  the  separate  varieties  of  the  tuberculosis  group 
of  microorganisms  is  closely  allied  to  all  other  serial  gradations,  and,  as  a 
result  of  environmental  changes,  in  part  responsible  for  the  production 
of  tuberculosis. 

Among  the  various  microorganisms  possible  of  confusion  with  the 
true  tubercle  bacillus  it  is  well  to  distinguish  a  group  which  may  be  called 
the  "  pseudotubercle  bacilli,"  and  another  group  designated  as  the 
"tuberculoid  bacilli."  In  the  former  the  differences  are  so  susceptible 
of  detection  as  to  permit  an  entirely  separate  classification  from  the 
bacillus  of  tuberculosis.  In  the  latter  the  resemblance  is  so  close  in 
many  of  the  essential  characteristics  as  to  suggest  an  intimate  relation- 
ship. 

There  are  many  difficulties  in  the  way  of  accurate  designation  of 
these  microorganisms.  The  appellation  "acid-resisting  bacteria"  may 
be  applied  to  the  entire  number,  but  the  use  of  this  term  conveys  no 
distinction  between  the  two  groups.  It  is  essential  to  make  use  of  such 
nomenclature  as  will  lead  to  the  least  possible  confusion.  Certain 
disadvantages  accrue  from  the  employment  of  the  term  "  pseudotubercle 
bacilli "  in  this  connection.  Many  writers  have  used  the  term  "  pseudo- 
tubercle  bacilli"  as  synonymous  with  "acid-resisting  bacilli,"  and  both 
have  become  generally  recognized  as  descriptive  of  the  entire  group 
of  bacteria  resembling  the  tubercle  bacillus.  In  view,  however,  of  the 
fact  that  with  some  of  these  microorganisms  the  points  of  similarity 
to  the  tubercle  bacillus  relate  merely  to  morphologic  appearance  and  a 
degree  of  resistance  to  decolorization,  while  with  others  a  nearer  parallel- 
ism is  exhibited,  the  expediency  of  a  further  classification  is  apparent. 

The  designation  "pseudotubercle  bacilli"  seems  particularly  appro- 
priate for  microorganisms  simulating  in  appearance  and  staining  charac- 
teristics the  tubercle  bacillus,  but  possessing  no  other  features  in  common 
with  it.  Microorganisms  whose  resemblance  to  the  tubercle  bacillus 
ceases  at  this  point  of  the  comparison  obviously  belong  to  a  different 
category  from  other  acid-resisting  bacteria  having  apparently  a  closer 
relationship.  Unfortunately  the  name  "pseudotubercle  bacillus"  was 
first  applied  to  a  microorganism  isolated  by  Pfeiffer  in  1889  during  his 
experiments  with  the  bacillus  of  glanders.  The  tissue  of  a  glandered 
horse  in  which  no  microorganisms  were  found  was  inoculated  into  the 
bodies  of  guinea-pigs,  and  after  several  transmissions  a  pure  bacillus 
was  cultivated  which  was  capable  of  producing  in  lower  animals  caseous 
nodules  of  the  liver  and  spleen  suggesting  in  appearance  genuine  tubercle 
formation.  This  bacillus  of  Pfeiffer  had  no  characteristics  whatever 
in  common  with  the  bacillus  of  tuberculosis,  the  name  being  based  at  that 
time  purely  upon  the  pathologic  findings  rather  than  upon  any  similarity 
between  the  morphology  or  staining  characteristics  of  the  two  micro- 
organisms. While  allusion  is  still  made  by  some  authorities  to  the 
bacillus  of  Pfeiffer  as  the  "pseudotubercle  bacillus"  responsible  for  the 
production  of  lesions  simulating  those  of  tuberculosis,  the  great  mass  of 
writers  have  become  accustomed  to  apply  this  designation  to  bacteria 
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exhibiting  a  degree  of  similarity  to  tubercle  bacilli.  It  is  likely  that 
less  confusion  will  result  from  accepting  the  common  usage  of  the  term 
as  applied  to  bacteria  themselves  than  by  reverting  to  its  original  em- 
ployment to  characterize  solely  pathologic  lesions. 

Valid  objection  may  be  made  to  the  employment  of  the  word  "tuber- 
culoid" as  being  inaccurate  and  unscientific.  It  appears  necessary 
however,  as  stated,  to  discriminate  between  bacteria  embraced  under  the 
term  "pseudotubercle  bacilli"  and  other  acid-resisting  microorganisms 
displaying  a  far  greater  likeness  to  tubercle  bacilli.  Therefore  for  the 
sake  of  convenience,  and  in  a  lack  of  a  better  designation,  these  micro- 
organisms are  called  "  tuberculoid"  in  accordance  with  the  usage  of  cer- 
tain European  investigators.  Less  importance  attaches  to  a  possible 
inaccuracy  in  the  use  of  a  descriptive  appellation  than  in  the  acceptance 
of  important  differences  of  groups.  It  is  primarily  essential  to  recognize 
points  of  similarity  and  of  difference  in  the  characteristics  of  these  micro- 
organisms as  compared  with  the  bacillus  of  tuberculosis.  It  should  be 
remembered  (as  stated  elsewhere)  that  under  artificial  cultivation  genuine 
tubercle  bacilli  exhibit  branching,  elongated,  thread-like  forms,  similar 
to  those  developed  by  other  acid-resisting  microorganisms,  but  of  very 
unusual  occurrence  among  bacteria  generically  designated  as  bacilli. 
In  fact,  differences  of  opinion  have  been  expressed  by  several  investigators 
as  to  the  accuracy  of  the  term  "  bacillus"  as  applied  to  the  specific  agent 
in  the  production  of  tuberculosis.  Abbott  and  Gildersleeve  have  called 
attention  to  the  suggestion  of  Lachner-Sandoval  that  tubercle  bacilli, 
acid-resisting  bacteria,  and  the  actinomyces  of  actinomycosis,  having 
many  characteristics  in  common,  should  be  designated  as  "  actinomyces," 
this  being  appropriate  for  the  entire  group.  In  assuming  to  apply 
the  term  "  tuberculoid  bacilli"  to  acid-fast  microorganisms  more  or  less 
resembling  the  bacillus  of  tuberculosis,  it  is  desired  simply  to  emphasize 
their  dissimilarity  to  so-called  pseudotubercle  bacilli. 

The  staining  reaction  of  the  tubercle  bacillus  under  the  influence  of 
the  anilin  dyes,  and  the  subsequent  impossibility  of  decolorization  with 
mineral  acids  or  alcohol,  were  regarded  for  a  long  time  as  peculiarly 
distinctive  features  of  this  microorganism.  It  is  now  known  that  a 
considerable  number  of  acid-fast  and  alcohol-fast  bacilli  belonging  to 
the  "tuberculoid"  group  closely  resemble  the  tubercle  bacillus  in  other 
respects.  The  retention  of  the  primary  stain,  however,  is  of  exceed- 
ing value  in  the  differentiation  of  the  true  from  the  pseudotubercle 
bacillus.  For  this  reason  the  appellation  "  pseudotubercle  bacillus" 
should  be  restricted  to  bacteria  which  simulate  more  or  less  the  appearance 
of  tubercle  bacilli,  but  present  inherent  differences  in  the  degree  and 
rapidity  of  decolorization.  While  the  true  tubercle  bacillus  retains  the 
primary  stain  notwithstanding  the  use  of  strong  acids,  during  a  period 
of  not  less  than  two  minutes,  the  pseudotubercle  bacilli,  as  a  rule,  are 
discolored  if  the  acids  are  employed  more  than  two  minutes  at  the  most. 
Under  the  use  of  alcohol  the  tubercle  bacillus  does  not  surrender  the 
stain  in  one  year,  but  the  pseudotubercle  bacilli  become  discolored  in  a 
few  months. 

Another  important  difference  between  the  true  and  pseudotubercle 
bacilli,  in  their  resistance  to  decolorization,  relates  to  the  source  from 
which  the  microorganisms  are  derived.  The  acid-  and  alcohol-resistance 
property  of  the  former  is  constant,  whether  the  bacilli  are  obtained 
from  pathologic  lesions  or  from  artificial  cultural  methods.  The  pseudo- 
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tubercle  bacillus,  on  the  contrary,  surrenders  the  stain  at  once  when  the 
microorganisms  are  artificially  cultivated.  For  these  the  acid-resistance 
is  not  constant,  but  ephemeral.  Philibert  describes  this  property  as 
transitory  or  accidental — "a  borrowed  characteristic  acquired  by  resi- 
dence in  certain  environments,  which  they  lose  when  transplanted  out- 
side of  those  places." 

Among  the  group  of  pseudotubercle  bacilli  are  microorganisms  found 
in  the  smegma,  occasionally  in  the  urine,  the  sebaceous  secretion  of  the 
skin,  the  ear  wax,  and,  according  to  Philibert,  in  serous  effusions,  fibrinous 
exudates,  and  in  the  organs  of  cadavers.  Attention  has  been  called  upon 
preceding  pages  to  the  variations  observed  in  the  acid-resistance  proper- 
ties of  microorganisms  believed,  from  inoculation  and  cultural  studies, 
to  be  genuine  tubercle  bacilli.  It  is  quite  possible  that  the  non-patho- 
genic organisms  cultivated  from  the  sputa  of  gangrenous  patients  by 
Rabinowitsch,  Fraenkel,  and  Pappenheim  belong  to  the  group  of  pseudo- 
tubercle  bacilli.  The  same  assumption  is  permissible  with  reference  to 
the  acid-resisting  microorganisms  found  in  the  feces  of  normal  human 
beings  by  Cramer  and  de  Giacomi,  in  the  expectoration  of  a  non-tubercu- 
lous individual  by  Zahn,  and  in  the  saliva  by  Laabs. 

Among  the  varieties  which  do  not  immediately  surrender  their  pri- 
mary stain  upon  the  employment  of  acids  the  smegma  is  perhaps  the 
most  important,  as  the  presence  of  this  microorganism  may  lead  to 
unfortunate  errors  of  diagnosis,  involving  to  a  vast  degree  the  well-being 
of  the  patient.  In  cases  susceptible  of  reasonable  doubt,  a  staining  in 
accordance  with  ordinary  methods  must  lead  to  inevitable  confusion 
in  the  interpretation  of  results.  It  is  found  that  the  smegma  bacillus 
holds  its  color  even  after  a  somewhat  prolonged  exposure  to  absolute 
alcohol,  but  yields  its  stain  upon  boiling  in  alcohol.  Reference  has  been 
made  to  Aronson's  work  in  showing  that  the  tubercle  bacillus  contains 
wax  and  fatty  acids,  on  account  of  which  combination  the  microorganism 
is  acid-fast.  The  smegma  bacillus,  on  the  other  hand,  has  fat  and  sebace- 
ous matter  in  place  of  wax.  This  bacillus  may  be  robbed  of  its  fat  by 
boiling  in  alcohol,  which  has  slight  effect  upon  the  wax  contained  in  the 
tubercle  bacillus. 

Various  procedures  are  employed  for  the  differential  staining  of  the 
true  and  the  smegma  bacillus,  all  based  upon  the  application  of  the  in- 
fluence of  alcohol,  the  use  of  inorganic  acids  being  found  of  no  value. 
Pappenheim  has  devised  a  method,  described  on  page  25,  which  produces 
a  ready  decolorization  of  the  smegma  bacillus  by  fluorescein-alcohol. 
As  a  practical  matter,  error  in  the  differentiation  of  the  bacilli  may  take 
place  in  connection  with  genito-urinary  tuberculosis.  It  is  now  the 
custom  of  clinicians  and  surgeons  to  insist  upon  catheterized  specimens 
of  urine  before  submission  to  bacteriologists  for  examination.  This 
plan  obviates  to  a  degree  the  danger  of  confusing  the  tubercle  bacillus 
with  the  smegma  microorganism.  A.  Weber  asserts  that  absolute  differ- 
entiation between  the  smegma  and  the  tubercle  bacillus  is  only  possible 
by  animal  experimentation,  inasmuch  as  morphologic  differences  and 
staining  reactions  are  not  altogether  reliable. 

In  view  of  the  comparative  frequency  with  which  tubercle  bacilli 
have  been  reported  in  the  urine  of  tuberculous  patients,  and  in  the 
feces  of  incipient  consumptives,  together  with  the  surprising  constancy 
of  their  presence  in  the  blood  (Rosenberger),  it  may,  perhaps,  be 
properly  questioned  if  the  microorganisms  are  in  each  instance  true 
tubercle  bacilli. 
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In  addition  to  the  preceding  pseudotubercle  bacilli  derived  from 
various  sources,  another  microorganism,  the  lepra  bacillus,  is  worthy 
of  mention,  though  of  but  slight  interest  to  practitioners  in  this  country 
It  presents,  however,  several  points  of  resemblance  to  the  tubercle 
bacillus,  particularly  in  form  and  staining  reaction.  The  size  of  the  two 
microorganisms  is  about  the  same,  but  the  lepra  bacillus  is  never  curved 
Cornet  has  referred  to  the  disposal  of  the  lepra  bacilli,  as  pointed  out  by 
Babes,  this  feature  distinguishing  them  from  the  tubercle  bacillus 
The  former  are  found  by  preference  within  the  cell,  and  grouped  very 
closely  together.  The  latter  are  usually  without  the  cells,  but  if  intra- 
cellular,  do  not  arrange  themselves  in  such  dense  masses  as  to  obscure 
the  nucleus.  He  also  calls  attention  to  the  comparative  rapidity  with 
which  the  lepra  bacillus  takes  the  primary  stain,  and  its  ability  to  do 
this  even  without  the  exhibition  of  heat,  a  quality  not  possessed  by 
the  tubercle  bacillus.  Marked  differences  are  found  in  their  cultural 
characteristics,  it  having  been  impossible  to  secure  a  satisfactory  growth 
of  the  lepra  bacillus  upon  any  culture-media.  Inoculations  of  the  lower 
animals  have  likewise  been  unsuccessful,  although  the  lesions  of  leprosy 
and  tuberculosis  are  somewhat  similar. 

In  like  manner  the  morbid  conditions  produced  by  some  of  the  higher 
fungoid  organisms  present  certain  points  of  resemblance  to  those  of 
genuine  tuberculosis.  Not  only  may  this  similarity  be  noted  in  the 
results  of  inoculation  experiments  upon  rabbits  and  guinea-pigs,  but  also 
in  the  character  of  the  clinical  manifestations  in  man.  I  recollect  a 
case  of  actinomycosis  involving  the  jaw,  tongue,  mouth,  and  cheek, 
with  cough,  expectoration,  emaciation,  fever,  and  well-defined  physical 
evidences  of  pulmonary  infection. 

The  term  "tuberculoid  bacilli"  has  been  applied  to  various  micro- 
organisms, about  forty  in  number,  more  or  less  resembling  the  tubercle 
bacillus  in  form,  and  almost  equally  resistant  to  acids  and  alcohol.  Some 
of  these  also  exhibit  points  of  similarity  to  the  tubercle  bacillus  in  their 
cultural  behavior  and  pathogenic  effects  when  introduced  in  lower  animals. 
The  actual  relation  of  tubercle  bacilli  to  the  allied  forms  of  microorganisms 
in  this  group  is  as  yet  unsettled.  It  would  seem  that  nowhere  in  the 
domain  of  bacteriology  is  there  presented  so  fertile  a  field  for  original 
research  as  in  the  investigation  of  the  possible  practical  significance 
of  these  bacteria,  and  the  degree  or  character  of  their  relationship  to 
the  tubercle  bacillus. 

In  the  midst  of  the  present  uncertainty  and  speculation  regarding 
the  principles  of  immunity  and  the  theories  of  susceptibility,  especial 
interest  should  attach  to  the  problem  of  bacterial  accommodation  or 
convertibility.  It  is  probable  that  certain  forces  and  conditions  will  be 
found  to  produce  an  essential  influence  upon  the  pathogenic  virulence 
of  the  different  tuberculoid  microorganisms.  At  least  a  close  analogy  is 
suggested  between  these  varieties  and  the  tubercle  bacillus.  Perhaps 
the  most  important  differences  pertain  to  evolutionary  changes  of  adapta- 
bility in  accordance  with  a  varying  environment.  This  seems  all  the 
more  reasonable  by  virtue  of  the  fact  that  even  the  tubercle  bacillus 
itself  is  known  to  present  rather  marked  variations  in  its  morphology, 
virulence,  and  cultural  characteristics.  This  is  true  not  only  with  refer- 
ence to  bacilli  derived  from  human,  bovine,  or  avian  sources,  but  also 
to  microorganisms  from  the  same  anatomic  lesion. 

Despite    the    inconstancy  of    morphologic   features,  the    variations 
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obtained  by  special  methods  of  culture,  and  the  wide  range  of  virulence, 
the  unity  and  fusion  of  the  classic  types  of  tubercle  bacilli  are  nevertheless 
unquestionable.  It  remains  for  the  future  to  determine  if  similar 
differences  in  the  pathogenic  virulence  of  the  allied  microorganisms 
constituting  the  tuberculoid  group,  their  cultural  peculiarities,  and  the 
finer  histologic  lesions  produced  upon  inoculation,  are  not  reconcilable 
with  the  doctrine  of  evolutionary  changes  incident  to  environmental 
modification.  It  is  not  altogether  improbable  that  further  investigation 
may  disclose  the  fact  that  some  of  the  microorganisms  in  this  series  may 
be  so  affected  by  immediate  conditions  as  to  assume  the  identical  charac- 
teristics of  the  tubercle  bacillus.  Until  more  accurate  knowledge  shall 
have  been  attained  with  reference  to  the  true  position  of  these  allied 
microorganisms  with  relation  to  the  tubercle  bacillus,  it  is  of  very  great 
importance,  from  a  practical  viewpoint,  to  differentiate  between  the  true 
tubercle  bacillus  and  the  microorganisms  designated  as  tuberculoid. 

While  from  a  clinical  aspect  opportunities  often  exist  for  the  confusion 
of  the  pseudotubercle  bacilli  with  the  bacillus  of  tuberculosis,  erroneous 
conclusions  appear  much  more  likely  to  result  from  failure  to  discriminate 
sharply  between  the  true  tubercle  bacillus  and  the  members  of  the  tuber- 
culoid group.  In  view  of  the  recent  reports  concerning  the  frequency 
of  tubercle  bacilli  in  the  feces,  blood,  and  urine  of  patients  "  even  in  the 
first  few  days  after  infection  has  taken  place,"  and  also  in  the  feces  of 
cows,  despite  an  excellent  nutrition  with  external  appearance  of  health, 
together  with  the  repeated  recognition  of  tuberculoid  bacilli  in  certain 
of  the  dairy  products  and  cereals,  it  is  highly  desirable,  for  clinical  and 
prophylactic  reasons,  not  only  to  discover  any  existing  relationship 
between  the  microorganisms,  but  also  to  define  beyond  question  their 
points  of  difference,  if  such  there  are. 

Tuberculoid  microorganisms  are  not  found,  as  a  rule,  within  the  body, 
though  occasionally  they  occur  in  the  sputum,  feces,  discharges  from  the 
nose  or  pharynx,  and  within  the  tonsillar  crypts.  They  are  distributed 
to  some  extent  in  the  vegetable  kingdom,  and  in  the  excrement  and  secre- 
tions of  animals  accustomed  to  herbivorous  diet,  as  well  as  in  earth 
subjected  by  manure  to  fertilization.  In  1887  Galtier  succeeded  in 
producing  tuberculous  lesions  in  rabbits  and  guinea-pigs  by  intravenous 
and  intraperitoneal  injections  of  whey  and  cheese,  and  it  was  thus  argued 
that  ingestion  of  cow's  milk  became  a  veritable  source  of  danger.  Ten 
years  subsequently,  at  the  suggestion  of  Koch,  Lydia  Rabinowitsch 
conducted  experiments  in  Berlin  and  Philadelphia  with  reference  to 
bacilli  contained  in  butter.  After  subjecting  the  butter  to  a  tempera- 
ture of  34°  C.  from  twelve  to  twenty-four  hours,  it  was  introduced  into 
the  peritoneum  of  guinea-pigs.  A  large  number  of  these  animals  were 
found  to  exhibit  lesions  closely  simulating  those  of  tuberculosis.  The 
bacilli  were  almost  identical  in  size,  form,  and  staining  reaction  with  the 
bacillus  of  tuberculosis.  Pure  cultures  were  derived  from  the  organs  of 
the  guinea-pigs.  The  growth  of  the  culture  was  somewhat  quicker  and 
more  luxuriant  than  that  of  the  tubercle  bacillus.  The  color  was  de- 
scribed as  yellow  or  coppery,  and  the  odor  somewhat  unpleasant  and 
ammomacal.  Other  guinea-pigs  were  inoculated  with  these  cultures, 
and  the  pathogenic  effects  found  less  virulent  than  from  the  butter  itself, 
ine  histologic  appearances  formed  the  basis  for  discarding  the  lesions 
as  true  tubercle.  Importance  was  attached  to  the  absence  of  typical 
tuberculous  caseation  and  the  Langhans  giant-cells  with  marginal  nuclei, 
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although  cells  with  central  nuclei  were  found.  Creighton  however 
has  recently  called  attention  to  the  fact  that  it  is  rare  to  find  any  other 
kind  of  giant-cells  in  guinea-pig  tuberculosis,  "although  in  the  rabbit  the 
giant-cells  with  marginal  nuclei  may  occur."  He  insists  that  "tt 
effects  of  the  butter  bacillus  should  be  compared  with  those  of  the  Koch 
bacillus  under  equal  conditions,  step  by  step,  from  the  first  lodgment 
of  each  in  the  organism  until  the  final  issue  of  the  process  " 

The  occurrence  of  « acid-resisting  bacilli"  in  butter  has  also  been 
noted  by  Petn,  Grassberger,  Herbert,  Hormann  and  Morgenroth  Herr 
and  Bemnde,  and  others.  Obermiiller  reported  genuine  tubercle  bacilli 
in  butter,  as  did  Petri  and  other  observers.  Abbott  and  Gildersleeve 
have  published  the  results  of  their  investigations  with  fifty  samples 
of  butter  obtained  from  various  sources.  Acid-resisting  bacteria  simulat- 
ing tubercle  bacilli  were  found  in  10  per  cent,  and  genuine  tubercle 
bacilli  in  none.  When  injected  with  butter  into  the  peritoneum  of  the 
guinea-pig  nodular  lesions  in  some  instances  were  produced  from  which 
acid-resisting  bacteria  were  isolated.  They  reported  that  the  nodular 
lesions  suggestive  of  tuberculosis  in  their  histologic  structure  were  found 
much  more  frequently  in  the  kidneys  than  in  the  lungs,  and  very  seldom 
in  other  ^  organs.  There  was  no  tendency  to  dissemination,  metastasis, 
or  caseation,  the  lesions  frequently  terminating  in  suppuration  or  organiza- 
tion. The  morphologic  appearances  and  the  staining  characteristics  were 
so  closely  similar  to  those  of  the  tubercle  bacilli  as  to  render  it  almost 
impossible  to  differentiate  between  the  two  microorganisms  by  such  means 
alone.  Of  eleven  rabbits  receiving  in  the  ear  vein  injections  of  moderately 
large  doses  of  a  suspension  of  these  microorganisms,  only  one  disclosed 
at  autopsy  the  presence  of  suspicious  nodules  in  the  lungs.  Intravenous 
inoculation  of  three  calves  was  not  followed  by  the  development  of 
lesions  referable  to  the  injected  microorganisms  and  simulating  tubercu- 
losis. The  same  was  true  of  two  calves  subjected  to  intrapulmonary 
inoculations.  Further  inquiry  as  to  the  relation  of  the  butter  bacillus 
to  the  bacillus  of  Koch  appears  fully  justified.  It  is  known  that  this 
microorganism  grows  on  usual  culture-media  even  at  the  temperature 
of  a  room.  Inoculation  experiments  have  established  a  greater  virulence 
if  injected  with  butter. 

One  of  the  most  important  of  the  tuberculoid  microorganisms  is 
the  timothy-grass  bacillus,  which,  unlike  some  of  the  other  members  of 
this  group,  will  grow  at  the  same  temperature  as  the  tubercle  bacillus, 
and  is  thought  to  be  equally  resistant  to  external  influences.  Growth 
is  possible  on  all  nutritive  media  and  is  most  pronounced  at  about  37° 
C.  Its  morphologic  and  tinctorial  characteristics  are  practically  indis- 
tinguishable from  the  true  tubercle  bacillus.  In  addition  to  its  exact 
likeness  in  size  and  form  to  the  tubercle  bacillus  and  in  its  resistance  to 
decolorization,  it  was  found  that  upon  experiments  with  lower  animals 
it  was  possible  to  produce  almost  the  same  lesions  as  with  the  bacillus 
of  Koch.  Its  discovery  by  Moeller  in  1897  was  regarded  as  satisfactory 
evidence  that  the  bacillus  of  butter  was  not  the  true  tubercle  bacillus  of 
bovine  origin.  It  was  derived  from  the  stalks  of  timothy-grass,  infu- 
sions of  which  contained,  in  addition  to  the  hay  bacillus,  an  acid-fast 
microorganism  so  closely  resembling  the  tubercle  bacillus  as  to  stimulate 
considerable  experimental  study.  Pure  cultures  were  injected  by  Moeller 
into  the  peritoneum  of  numerous  rodents.  Inoculation  experiments 
upon  two  cats,  three  rats,  five  pigeons,  and  three  hens  were  attended 
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by  negative  results.  Tuberculous  lesions  were  produced  in  the  omentum 
of  rabbits  and  in  the  organs  of  a  few  guinea-pigs.  Creighton  has  recently 
called  attention  to  Moeller's  report  in  1898  of  the  pathologic  appearances 
in  the  organs  of  two  guinea-pigs  which  survived  five  or  six  weeks. 

"  Guinea-pig  XIII.  An  infiltration  at  the  point  of  inoculation, 
having  caseous  masses  in  its  midst.  Effusion  into  the  pleural  sacs; 
bronchial  glands  enlarged.  Mesentery  and  peritoneum  had  many 
small  gray- white  to  yellow  nodules;  spleen  swollen,  some  gray- white 
nodules  on  surface.  Liver  surface  the  same.  Lungs  had  a  few  small 
nodules  which  could  be  lifted  out  with  the  point  of  the  knife." 

"Guinea-pig  XXVIII.  Infiltration  at  the  point  of  inoculation, 
containing  several  yellowish-white  oval  nodules  1£  cm.  long,  partly 
firm,  partly  soft.  Peritoneum  of  body-wall  with  patches  of  white  nodules, 
pin-head  or  less;  a  few  of  same  on  intestines,  with  occasional  larger, 
lentil-sized,  yellowish- white  tubercles.  Many  adhesions.  Omentum 
rolled  up  to  a  cord  under  the  stomach,  with  many  nodules.  Liver: 
whole  surface  studded  with  nodules,  some  projecting.  Spleen:  a  few 
pin-head  nodules  on  surface,  especially  on  margins;  substance  mottled 
gray  and  vermilion  red.  Kidneys:  many  nodules  visible  under  cap- 
sule. Parietal  pleura:  many  nodules;  diaphragmatic,  several  lentil-size. 
Posterior  mediastinum:  many  nodules,  miliary  size.  Lungs:  collapsed, 
dark  violet  and  gray,  beset  with  nodules,  especially  in  the  margins  of 
the  lower  lobes.  Three  small  cavities  containing  puriform  masses. 

"  Microscopy.  The  most  typical  tuberculous  structure,  including 
giant-cells  (but  not  with  marginal  nuclei),  was  found  in  the  nodules 
of  the  omentum  in  the  rabbit.  Giant-cells  were  not  found  in  the  guinea- 
pig.  In  the  lungs  was  a  condition  of  the  air-cells  like  that  of  caseating 
catarrhal  pneumonia.  The  timothy-grass  bacillus  was  found  in  the  same 
relation  to  cells  (including  giant-cells)  as  the  Koch  bacillus  in  true  tuber- 
cle." 

Although  Moeller  did  not  claim  that  the  timothy-grass  bacillus  was 
actually  identical  with  the  bacillus  of  Koch,  but  believed  it  to  be  in  the 
same  class  with  the  microorganism  found  in  butter,  his  observations  as  to 
the  tubercle  effects  in  lower  animals  was  confirmed  by  Lubarsch.  He 
reported1  the  results  of  inoculation  upon  four  rabbits,  "two  by  insertion 
into  the  kidney  at  a  wound  under  the  last  rib,  one  by  intraperitoneal 
injection,  and  one  by  injection  into  the  arterial  heart-blood  through  a 
canula  in  the  carotid.  The  kidneys,  from  thirteen  days  onwards,  showed 
many  yellowish-white  miliary  nodules  under  the  capsule,  some  of  which 
were  cut  out  ^at  intervals  and  examined;  they  were  typical  tubercles, 
with  epithelioid  and  giant-cells."  A  figure  is  given  of  a  nodule  under 
the  serosa  of  the  small  intestine,  twenty-five  days  after  the  bacilli  had 
been  injected  into  the  peritoneal  cavity,  which  shows  the  perfect  picture 
of  a  serous-membrane  tubercle  with  caseous  center,  intermediate  broad 
zone  of  epithelioid  cells,  and  periphery  of  smaller  lymphocytes.  In  the 
liver  nodules  the  epithelioid  cells  contained  many  pigment  granules. 
In  the  centers  of  neoplasm  in  the  lungs  the  fungi  were  never  radiate, 
only  rod-shaped.  A  somewhat  firm  caseation  was  characteristic  of  the 
rabbit,  whereas  in  Moeller's  guinea-pig  experiments  there  was  a  marked 
tendency  to  puriform  softening.  He  concludes :  "  There  can  be  no  doubt 
that  it  is  quite  impossible  to  distinguish  certainly,  by  histologic  and 

1  Ztschr.  f.  Hygiene  and  Infectkr.,  xxxi,  1899,  p.  196. 
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micro-parasitic  examination,  between  the  tubercles  of  the  timothy-grass 
bacillus  and  genuine  tubercles  (echten  Tuberkeln)."  (Creighton.) 

Attention  is  also  called  by  Creighton  to  the  fact  that  in  these  two  re- 
searches with  cultures  of  the  timothy-grass  bacillus  the  inoculation  was 
not  made  into  the  ear  vein  of  the  rabbit,  in  accordance  with  which 
method  the  standard  histogenetic  results  of  the  tubercle  bacillus  have 
been  studied.  He  alludes  to  the  difficulty,  even  with  the  bacillus  of  Koch, 
in  obtaining  the  definite  structural  effects  in  the  rabbits  after  injection 
into  the  ear  vein,  unless  the  bacillary  emulsion  is  so  prepared  that  the 
bacilli  may  be  kept  from  clotting,  and  thus  producing  a  non-tuberculous, 
but  rather  necrotic  or  "pseudo"  tuberculous  lesion  in  the  lungs. 

Abbott  and  Gildersleeve  inoculated  eleven  rabbits  by  injecting  a 
suspension  of  timothy-hay  bacilli  into  the  vein  of  the  ear,  and  pulmonary 
lesions  were  found  in  four  instances.  They  called  attention  to  the 
absence  of  involvement  of  many  of  the  internal  organs,  in  marked  con- 
trast to  the  numerous  lesions  of  the  viscera,  and  especially  the  lungs, 
resulting  from  similar  inoculation  with  genuine  tubercle  bacilli.  In 
addition  to  the  peculiar  distribution  of  the  nodules,  many  of  which  were 
almost  indistinguishable  in  histologic  structure  from  true  tubercles,  a 
change  in  the  typical  appearance  was  noted  on  microscopic  study  (of 
these)  in  later  stages  of  development.  Suppurative  changes  were  more 
common  than  the  proliferative.  A  decided  variation  was  noted  in 
the  character  of  the  lesions.  These  were  far  more  constant  in  the 
kidneys  than  in  other  organs,  and  frequently  exhibited  to  a  very  con- 
siderable degree  the  characteristics  of  tubercle  formation.  The  intrave- 
nous and  intrapulmonary  inoculations  of  these  organisms  into  calves 
did  not  produce  lesions  likely  to  be  mistaken  for  those  of  a  tuberculous 
nature. 

A  somewhat  similar  microorganism,  known  as  grass  bacillus  II, 
has  also  been  isolated  by  Moeller  from  fodder  grasses.  This  bacillus 
is  longer  and  coarser  in  its  morphologic  appearance  than  the  timothy- 
grass  bacillus,  and  exhibits  a  tendency  to  branch  out  in  rod-like  ramifica- 
tions. The  growth  is  quite  rapid  in  artificial  media  at  about  37°  C., 
forty-eight  hours  often  sufficing  for  the  formation  of  rather  large  colonies. 
It  also  grows  upon  ordinary  culture-media  at  the  temperature  of  a  room, 
or  20°  C.  Lewis  states  that  its  pathogenic  effects,  upon  inoculation,  are 
especially  virulent  if  introduced  into  animals  in  milk  cultures. 

The  results  of  Abbott  and  Gildersleeve  by  inoculation  of  rabbits 
and  calves  were  quite  similar  to  those  obtained  in  experiments  with  the 
butter  bacillus  and  the  timothy-grass  bacillus.  Of  twenty-three  rabbits 
injected  in  the  ear  vein,  lesions  were  found  in  the  lungs  in  but  two.  An 
intrapulmonary  inoculation  was  made  upon  five  calves,  with  negative  re- 
sults relative  to  the  production  of  lesions  suggesting  genuine  tuberculous 
infection.  The  inoculation  of  hogs  by  injection  in  the  groin  or  directly 
into  the  lung  was  not  followed  by  the  development  of  lesions  presenting 
a  resemblance  to  tubercles. 

The  milk  bacillus  and  the  excrement  bacillus  were  likewise  isolated 
by  Moeller.  Both  are  acid-  and  alcohol-proof,  and  are -very  similar  to 
the  grass  bacillus  II  in  their  cultural  characteristics  and  pathogenic 
effects.  The  morphologic  features  resemble  those  of  the  tubercle  bacillus. 
The  excrement  bacillus  has  been  found  in  the  dung  of  herbivorous  animals, 
while  other  acid-resisting  microorganisms  simulating  the  tubercle  bacillus 
have  been  isolated  by  Mironesco  from  human  feces  (Lewis).  Other 
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bacilli  possessing  very  similar  characteristics  have  been  isolated  from  the 
urine  by  Marpmann;  from  cases  of  catarrhal  bronchitis  by  Marzinowski, 
Lewis,  Birt,  and  Leishman;  from  the  nasal  secretions  by  Karlinski; 
from  the  sputum  by  Rabinowitsch,  Fraenkel,  Benenuti,  and  Lichten- 
stein;  and  from  earth  and  hay  by  Herr  and  Kayserling. 

It  is  generally  conceded  that  the  most  distinguishing  characteristics 
of  many  of  these  allied  forms  are  the  rapidity  of  cultural  growth  at  a  low 
temperature  and  their  slight  pathogenicity.  In  addition  to  these  differ- 
ences from  tubercle  bacilli,  may  be  noted  a  peculiar  tendency  of  some  of 
the  microorganisms  to  grow  in  long  rodlets  with  branch-like  ramifica- 
tions. This  latter  feature,  however,  is  not  inherent  solely  in  the  allied 
forms,  for  the  same  morphologic  appearances  may  be  presented  by  true 
tubercle  bacilli  that  have  been  grown  through  many  generations  in  cer- 
tain artificial  culture-media.  In  1889  Dixon  described  these  strange 
forms  of  true  tubercle  bacilli  attenuated  by  long-continued  propagation 
in  artificial  media.  He  reported  that  simple  rod-shaped  bacilli  could 
grow  from  these  masses  of  branch-like  forms  upon  removal  to  a  fresh 
culture-medium,  yet  through  repeated  transplantation  to  fresh  media 
for  twenty-five  times  or  more,  the  pathogenic  virulence  was  greatly 
reduced.  Metchnikoff,  Czaplewski,  Fischel,  Jones,  and  Lubinsky  have 
also  described  the  branching  forms  of  the  true  tubercle  bacillus. 

Aside  from  the  possible  intimate  relationship  of  these  allied  micro- 
organisms with  the  tubercle  bacillus,  great  interest  attaches  to  the  practi- 
cal significance  of  their  wide  distribution  in  nature.  The  likelihood 
of  confusing  them  with  the  bacillus  of  Koch  must  be  admitted  to  be  quite 
considerable.  By  relying  upon  microscopic  examination  alone,  erro- 
neous conclusions  may  easily  be  formed  regarding  the  supposed  presence 
of  genuine  tubercle  bacilli  in  such  substances  as  milk  or  butter,  in  the 
feces  of  cows,  and  in  the  urine,  feces,  exudates,  the  blood,  and  even  the 
sputum  of  individuals.  Animal  inoculation  is  not  always  sufficient  to 
afford  a  positive  differentiation  between  the  microorganisms  of  this 
group  and  the  tubercle  bacillus,  as  the  structural  lesions  in  some  instances 
may  be  almost  identical  with  those  of  true  tubercle  formation.  For  an 
accurate  determination  of  their  character,  especial  dependence  must  be 
placed  upon  a  study  of  the  cultural  characteristics.  Parks  has  emphasized 
the  expediency,  in  some  cases,  of  resorting  to  tuberculin  injections  in 
inoculated  animals,  no  reaction  being  expected  unless  infection  with  the 
true  tubercle  bacillus  has  taken  place.  In  this  connection  the  following 
experiment  of  Koch  is  of  much  interest.  He  found  that  the  serum  of 
animals  partly  immunized  by  attenuated  cultures  of  tubercle  bacilli 
agglutinated  not  only  the  true  tubercle  bacillus,  but  also  some  of  the 
allied  forms.  He  likewise  showed  that  the  serum  from  animals  inoculated 
with  microorganisms  resembling  the  tubercle  bacillus  agglutinated  the 
tubercle  bacilli  themselves. 

From  a  thoughtful  review  of  the  evidence  at  hand  regarding  the  possi- 
ble bearing  of  the  so-called  tuberculoid  microorganisms  either  on  the  pro- 
duction of  tuberculosis  or  on  the  acquirement  of  partial  immunity,  it 
would  seem  that  one  of  two  hypotheses  must  be  accepted  as  rational 
and  conclusive.  The  complex  relationship  between  these  several  micro- 
organisms may  be  more  intimate  than  has  been  generally  supposed, 
with  evolutionary  changes  capable  of  modifying  essential  characteristics 
constantly  taking  place.  If  not,  very  rigid  precautions  are  absolutely 
necessary  for  the  accurate  differentiation  of  true  tubercle  bacilli  from  the 
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allied  forms.  At  present  the  reported  findings  of  tubercle  bacilli  in  dairy 
products,  as  well  as  in  the  secretions  and  body-fluids  of  man,  should  be 
accepted  with  considerable  hesitation.  Disclaiming  any  desire  to  deviate 
from  the  established  doctrine  as  to  the  causation  of  tubercle  only  as  a 
result  of  the  tubercle  bacillus,  it  is  nevertheless  suggested  that  several 
members  of  the  tuberculosis  group  may  act  perhaps  in  a  subtle  and  at 
present  unrecognized  manner  in  the  production  of  this  disease.  Until 
this  has  been  shown  to  be  untrue  as  a  result  of  exhaustive  inquiry  it 
may  at  least  be  urged  that  observers  should  demonstrate  beyond  question 
the  character  of  microorganisms  found  before  reporting  the  presence  of 
true  tubercle  bacilli. 


CHAPTER  IV 
THE  RELATION  OF  HUMAN  AND  BOVINE  BACILLI 

THE  relation  of  human  and  bovine  tuberculosis  for  several  years  has 
engaged  the  attention  of  the  best  observers.  Koch,  upon  announcing 
the  discovery  of  the  tubercle  bacillus  in  1882,  promulgated  the  dictum 
that  human  and  bovine  tuberculosis  were  identical,  and  that  the  bovine 
type  was  directly  transmissible  to  man.  Virchow  had  stated  in  1863 
that  the  two  diseases  were  entirely  distinct.  This  view,  however,  after 
the  assertion  of  Koch,  was  not  accepted  by  the  profession  in  spite  of  the 
fact  that  Chauveau,  Giinther,  Harms,  and  Bollinger,  after  feeding  calves, 
swine,  and  goats  with  human  tuberculous  material,  had  failed  to  produce 
tuberculosis,  although  these  animals  quickly  succumbed  if  the  food 
contained  milk  and  pieces  of  lung  from  tuberculous  cattle.  In  1893 
Baumgarten  questioned  the  complete  identity  of  the  two  diseases  and 
cited  the  previous  failures  to  effect  a  transmission  of  tuberculosis  to  cattle 
through  the  medium  of  human  bacilli.  He  also  reported  work  done  by 
Gaiser  under  his  direction  to  substantiate  the  correctness  of  his  view. 
A  calf  inoculated  with  human  bacilli  exhibited  no  evidence  of  disease, 
and  when  killed  after  several  months  showed  no  trace  of  tuberculous 
change.  Another  subjected  to  inoculation  with  bovine  bacilli  in  the 
anterior  chamber  of  the  eye  and  in  the  flank,  displayed  a  typical  tuber- 
culous process  of  the  eye,  and  after  much  emaciation  died  in  six  weeks, 
showing  at  autopsy  general  miliary  tuberculosis. 

In  1898,  Theobald  Smith,  in  this  country,  obtained  negative  results 
from  the  inoculation  of  cattle  with  human  bacilli.  Similar  experiments 
were  recorded  by  Frothingham  and  Dinwiddie  in  the  following  year. 
Their  conclusions,  however,  were  not  to  the  effect  that  human  tuberculosis 
was  incapable  of  transmission  to  cattle,  but  merely  that  the  bovine 
bacillus  possessed  a  higher  pathogenic  power  for  these  animals  than  the 
bacilli  of  human  origin,  to  which  the  cattle  were  believed  to  be  more  or 
less  resistant.  Theobald  Smith  had  expressed  doubt  as  to  the  absolute 
identity  of  the  two  diseases,  but  did  not  advance  the  theory  of  impossibil- 
ity of  transmission. 

Koch,  in  1901,  openly  disavowed  his  previous  conclusions  and  mam- 
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tained  that  human  tuberculosis  differed  from  bovine  and  could  not 
be  transmitted  to  cattle.  He  also  assumed  that  infection  from  the  bovine 
bacillus  rarely,  if  ever,  took  place  in  man. 

In  substantiation  of  the  first  proposition  he  placed  upon  record  the 
results  of  experiments  conducted  during  the  preceding  two  years  by 
Schiitz  and  himself.  Nineteen  young  cattle  free  from  tuberculosis  were 
subjected  to  prolonged  periods  of  inhalation  exposure,  to  food  infection, 
and  to  direct  inoculation  by  human  bacilli.  These  animals,  after  six  to 
eight  months,  presented  no  trace  of  tuberculous  lesion  at  autopsy.  The 
same  attempts  with  bovine  bacilli  were  attended  with  constitutional 
symptoms  within  one  week,  and  extensive  tuberculous  changes  were 
found  at  autopsy  two  or  three  months  later.  Similar  experiments  with 
human  and  bovine  bacilli  yielded  like  results  in  swine,  asses,  sheep,  and 
goats. 

In  support  of  his  second  proposition  Koch  pointed  to  the  large  num- 
ber of  bovine  bacilli  contained  in  butter  and  milk  and  to  the  alleged  rarity 
of  primary  intestinal  tuberculosis  in  infants.  He  cited  statistical  ob- 
servations concerning  the  infrequency  of  this  condition,  although  little 
children  especially  were  recognized  to  be  exposed  and  predisposed  to 
infection.  But  ten  cases  were  observed  during  a  period  of  five  years 
in  the  Charit6  Hospital  in  Berlin.  Baginsky  was  reported  as  never 
having  observed,  out  of  933  cases,  an  instance  of  intestinal  tuberculosis 
without  simultaneous  involvement  of  lungs  and  glands.  Biedert  was 
quoted  as  having  seen  but  sixteen  cases  out  of  a  total  of  3104  autop- 
sies upon  tuberculous  children. 

Baumgarten,  a  few  months  after  Koch's  address,  indorsed  the  posi- 
tion assumed  with  reference  to  the  non-transmissibility  of  the  two  diseases, 
and  made,  as  he  stated,  an  important  contribution  to  the  subject  by 
recalling  the  experiments  of  Rokitansky.  The  latter,  firm  in  the  belief 
of  the  unity  of  human  and  bovine  tuberculosis,  had  inoculated  with 
bacilli  from  cattle  a  number  of  patients  suffering  from  incurable  malignant 
diseases.  This  was  done  in  the  hope  of  establishing  an  antagonism 
between  the  tubercle  bacilli  and  the  bacteria  of  previous  infection, 
thus  affording  a  cure  to  otherwise  hopeless  invalids.  Large  numbers 
of  tubercle  bacilli  of  bovine  origin  were  injected  without  noticeable 
results  other  than  small  localized  abscesses  at  the  points  of  inoculation. 
The  autopsies  upon  these  patients  were  performed  by  Baumgarten, 
and  in  spite  of  critical  macroscopic  and  microscopic  examination  of  the 
tissues  and  glandular  structures,  no  evidence  of  tuberculous  infection 
was  discovered. 

While  thus  espousing  Koch's  teaching  on  account  of  the  failure  of 
inoculation  experiments  both  upon  man  and  animals,  and  while  denying 
any  especial  danger  to  man  from  the  consumption  of  bovine  products, 
Baumgarten  insisted,  however,  upon  certain  strong  points  of  resemblance 
between  the  two  diseases.  He  referred  to  the  histologic  identity  of  the 
tuberculous  lesions  in  man  and  cattle  as  established  by  Schiippel,  and 
pointed  to  the  similar  degenerative  changes  in  the  two  conditions.  He 
cited  the  production  of  acute  miliary  tuberculosis  in  cattle  after  infection 
with  bovine  tuberculosis,  precisely  as  in  man  with  the  human  bacillus. 
He  further  called  attention  to  the  same  reaction  in  cattle  as  in  man 
following  the  injection  of  tuberculin  derived  from  human  bacilli.  These 
various  facts,  supplemented  by  a  supposed  morphologic  and  cultural 
identity  of  the  two  bacilli,  were  deemed  sufficient  by  Baumgarten  to 
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establish  a  close  similarity  of  human  and  bovine  tuberculosis,  notwith- 
standing the  disparity  shown  by  inoculation  experiments. 

Virchow,  in  an  address  delivered  before  the  Medical  Society  of  Berlin 
in  July,  1901,  one  or  two  days  following  Koch's  communication  in  Lon- 
don, referred  to  his  previous  statements  in  1863  regarding  the  non- 
unity  of  human  and  bovine  tuberculosis.  He  said :  "  I  was  not  surprised 
to  hear  that  Professor  Koch  had  finally  convinced  himself  that  they 
were  two  different  things,  even  after  my  old  thesis  containing  the  same 
statement  has  been  regarded  by  the  Koch  school  for  a  considerable 
length  of  time  with  a  certain  contempt,  and  I  have  borne  their  judgment 
with  patience.  I  certainly  have  never  understood  how  any  one  could 
maintain  that  the  two  were  identical."  He  further  emphasized  the 
existence  of  true  pathologic  tubercle  as  a  sine  qua  non  for  genuine  tuber- 
culosis, insisting  that  the  bovine  infection  was  an  example  of  bacteriologic 
disease  rather  than  of  typical  pathologic  tissue  change.  Virchow  did 
not  refrain,  however,  from  disparaging  Koch's  contention  concerning 
the  rarity  of  primary  intestinal  tuberculosis.  He  called  attention  to 
the  existence  of  unusual  intestinal  and  peritoneal  lesions  observed  at 
the  Charite,  exhibiting  growths  peculiar  to  the  so-called  "pearl  disease" 
of  cattle,  but  scarcely  attributable  to  human  bacilli. 

In  view  of  these  somewhat  contradictory  statements  from  many 
preeminent  European  authorities,  based  upon  the  results  of  careful 
study  and  experimentation,  a  renewed  impetus  was  given  to  a  study  of 
the  subject.  Commissions  were  appointed  in  Germany  and  Great  Britain 
to  investigate  this  matter,  and  a  vast  amount  of  exhaustive  research  was 
conducted  in  the  United  States.  The  German  authors,  as  a  rule,  were 
inclined  to  support  Koch's  views,  although  several  dissenting  opinions 
were  expressed,  notably  those  of  Behring  and  Dungern. 

Weber  has  recently  reported  observations  of  interest  and  value  made 
by  the  Berlin  Board  of  Health  with  reference  to  the  occurrence  of  bovine 
infection  in  human  beings.  The  bovine  bacillus  was  found  fifteen  times 
in  the  cervical  glands  of  children.  He  asserts  that  this  variety  occurs 
almost  exclusively  in  the  young,  and  that  a  marked  tendency  toward 
spontaneous  cure  is  noted.  In  almost  all  instances  reported  the  children 
were  under  seven  years  of  age.  He  has  been  able  to  discover  no  instance 
of  transmission  of  the  bovine  infection  from  one  human  being  to  another, 
and  is  constrained  to  believe  that  the  danger  of  infection  to  man  from 
bovine  tuberculosis  is  insignificant  as  compared  with  that  from  the  human 
variety. 

In  common  with  others,  Weber  came  to  the  conclusion  that  a  differen- 
tiation of  the  human  and  bovine  types  was  possible  upon  the  basis  of 
differences  in  the  morphology,  cultural  characteristics,  and  virulence  for 
rabbits  and  cattle.  Subcutaneous  inoculation  is  recommended  in  con- 
formity with  the  contention  of  Baumgarten  and  Koch  as  to  the  unre- 
liability of  intravenous  injection. 

Still  later  researches  have  been  made  by  Weber  and  Taute  as  to  the 
variety  of  tubercle  bacilli  present  in  cases  of  human  tuberculosis.  Ba- 
cilli of  human  type  were  found  in  fifty-four  adults,  while  the  bovine 
bacillus  was  found  in  twenty-one  out  of  eighty-four  children  infected  with 
various  forms  of  tuberculosis.  Out  of  twenty  cases  of  primary  abdominal 
tuberculosis,  the  bovine  bacillus  was  present  in  thirteen  instances^  while 
among  sixteen  cases  of  tuberculosis  of  neck  glands  it  was  present  in  six. 
The  bacilli  were  recognized  as  of  human  origin  in  eighteen  cases  of  pul- 
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monary  lesions  with  subsequent  general  tuberculosis.  Of  twenty-seven 
cases  of  bone  and  joint  infection,  the  bacillus  was  of  the  human  type  in 
every  instance  save  one.  In  another  series  the  microorganism  was  of 
the  bovine  type  in  thirteen  out  of  twenty-two  cases  of  primary  abdominal 
tuberculosis. 

These  observations  are  closely  paralleled  by  the  researches  of  Oeh- 
lecher,  who  finds  bovine  bacilli  in  twelve  cases  of  tuberculous  infection  of 
the  glands  of  the  neck  in  children,  and  m  only  one  from  among  thirty- 
four  cases  of  tuberculosis  of  bones  and  joints. 

Steffenhagen  has  reported  the  results  of  his  study  concerning  the  fre- 
quency of  bovine  infection  in  one  hundred  and  forty  cases  of  tuberculosis 
in  human  subjects.  The  bovine  bacillus  alone  was  present  in  twenty-one 
cases,  while  in  three  further  cases  bacilli  of  both  the  human  and  bovine 
types  were  recognized.  Infection  with  the  bovine  bacillus  was  chiefly 
found  in  children.  In  sixteen  cases  of  tuberculous  infection  of  the  lymph- 
atic glands  of  the  neck  the  human  bacillus  was  present  in  ten  instances 
and  the  bovine  in  six.  In  a  series  of  twenty  cases  of  primary  tuberculosis 
of  the  intestine  and  mesenteric  glands  in  children,  the  infection  was  due 
to  the  bovine  bacillus  in  thirteen  and  to  the  bacillus  of  human  type  in 
seven.  Kossel,  Weber,  and  Heuss  have  also  found  both  types  of  bacilli 
present  in  the  same  body  in  a  few  instances.  Arloing  has  cited  one  case 
in  which  bacilli  of  the  human  type  were  derived  from  pulmonary  lesions, 
and  microorganisms  of  the  bovine  type  from  intestinal  lesions. 

Paul  A.  Lewis,  in  a  study  of  seventeen  cases  of  primary  tuberculosis 
of  the  cervical  lymph-nodes,  reports  the  infection  to  be  of  the  bovine 
type  in  fifteen.  In  nine  instances  the  cultures  were  virulent  for  rabbits, 
six  being  non-virulent. 

C.  W.  Duval  reports  four  cases  of  primary  cervical  adenitis  terminating 
in  an  acute  general  miliary  tuberculosis  and  death.  Of  the  organisms 
derived  from  the  cervical  pus  at  the  time  of  operation,  one  corresponded 
to  the  bovine  type,  one  to  the  human,  and  two  were  intermediate  or 
atypical  forms. 

Fibiger  and  Jensen,  upon  the  basis  of  their  own  studies,  together  with 
the  investigations  conducted  by  the  Board  of  Health  of  Berlin  and  the 
results  obtained  by  the  British  commission,  contend  that  bovine  infection 
is  present  in  children  much  more  frequently  than  is  usually  supposed. 
Fibiger  calls  attention  to  the  fact  that  even  some  of  the  authorities  whose 
previous  work  has  been  referred  to  by  Koch  are  now  reporting  instances 
of  bovine  infection  somewhat  more  frequently.  He  refers  particularly  to 
Baginsky,  Hansemann,  Benda,  Orth,  Nebelthau,  Harbitz,  and  Lubarsch. 

Mohler  and  Washburn,  from  a  study  of  many  tubercle  bacilli  derived 
from  various  sources,  reported  cultures  which  corresponded  morpho- 
logically and  biologically  to  the  bovine  type,  though  obtained  from  human 
lesions.  A  review  of  the  literature  must  force  the  conclusion  that  bacilli 
of  this  variety  are  found  not  infrequently  in  the  human  being. 

Nathan  Raw,  although  recently  announcing  Ids  conviction  as  to  the 
dissimilarity  cf  human  and  bovine  bacilli,  yet  attributes  a  large  amount 
of  tuberculosis  in  children  to  the  introduction  of  the  bovine.  He  calls 
attention  to  the  conspicuous  differences  between  the  clinical  manifes- 
tations of  pulmonary  phthisis  and  other  tuberculous  affections,  and  em- 
phasizes an  apparent  antagonism  between  pulmonary  and  surgical  tuber- 
culosis. He  asserts  that  children  who  have  suffered  from  strumous  glands, 
spinal  caries,  tuberculous  joints,  and  lupus  are  immune  to  phthisis  pul- 
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monalis,  and,  conversely,  points  to  the  infrequency  of  gross  tuberculou 
lesions  in  cases  of  pulmonary  tuberculosis.  Upon  the  basis  of  these  clin- 
ical differences,  and  the  fact  that  surgical  tuberculosis  is  essentially  a 
disease  of  childhood,  he  concludes  that  the  characteristic  divergence  of 
lesions  is  presumptive  evidence  of  dissimilar  bacilli.  Relying  upon  clinical 
and  autopsy  observation,  together  with  certain  inferences  from  analog 
he  submits  the  provisional  opinion  that  the  enlarged  lymphatic  glands  of 
the  neck,  tuberculous  peritonitis,  tuberculous  bones  "and  joints  tuber- 
culous meningitis,  and  lupus  are  occasioned  by  the  ingestion  of  bovine 
bacilli,  while  the  origin  of  pulmonary  phthisis  is  attributed  to  the  intro- 
duction of  the  human  bacillus.  Affirming  that  human  and  bovine  tuber- 
culosis are  not  identical,  he  believes  that  a  large  proportion  of  tuberculous 
infections  of  the  human  body  are  of  bovine  origin.  At  the  recent  Inter- 
national Congress  on  Tuberculosis  at  Washington,  he  reiterated  his  views, 
but  without  any  final  proof  that  there  are  commonly  present  two  distinct 
varieties  of  tuberculous  infection  in  man  more  or  less  antagonistic  to  each 
other.  He  expressed  the  view  that  the  human  body  has  become  more  or 
less  tolerant  to  infection  with  the  bovine  bacillus  through  its  long-con- 
tinued introduction  with  dairy  products.  Working  upon  the  hypothesis  of 
the  two  varieties  of  infection  in  various  regions  of  the  body,  as  previously 
stated,  he  has  produced  differing  tuberculins  for  these  lesions.  A  tu- 
berculin prepared  from  typical  bovine  tuberculosis  cultures  has  been  ad- 
ministered to  patients  with  pulmonary  lesions,  and  satisfactory  results  are 
reported.  The  employment  of  Koch's  tuberculin  has  been  restricted  to 
cases  of  surgical  or  bovine  tuberculosis. 

Raw's  assertions  relative  to  the  type  of  infection  in  various  regions 
of  the  body  do  not  appear  substantiated  by  the  researches  of  many 
observers.  The  investigations  of  Weber,  Taute,  Oehlecher,  Steffenhagen, 
Lewis,  Duval,  Fibiger,  Jensen,  Mohler,  and  Washburn,  cited  above,  do 
not  show  a  uniform  infection  with  the  bacillus  of  bovine  type  in  the  glands, 
bones,  and  joints,  even  though  this  microorganism  was  deemed  most  likely 
to  be  present  in  such  cases.  It  is  now  the  consensus  of  opinion  of  most 
students  that  infection  with  the  bacillus  of  bovine  type  in  the  human  being 
takes  place  chiefly  in  childhood,  and  is  alimentary  in  origin.  While  this 
microorganism  has  been  detected  occasionally  in  the  tonsils,  the  lymphatic 
glands  of  the  neck,  and  the  mesenteric  lymph-nodes,  the  human  variety 
is  also  found  in  the  same  locations.  Although  the  bovine  bacillus  has 
been  isolated  from  the  sputum  by  Arloing  and  De  Jong,  these  instances 
are  very  exceptional.  It  may  be  concluded,  however,  that  the  diges- 
tive tract  is  not  infrequently  a  portal  of  entry  for  this  bacillus  in 
children,  and  that  the  localization  of  the  infection  may  be  recognized 
in  the  intestine,  or  in  the  cervical  and  mesenteric  lymph-nodes.  Smith 
estimates  that,  in  general,  about  one-quarter  to  one-half  the  cases  of 
tuberculosis  originating  in  the  lymphatic  glands  of  the  neck  and 
mesentery  are  occasioned  by  the  bovine  variety. 

The  British  Commission  appointed  in  1901  to  investigate  the  inter- 
communicability  of  human  and  bovine  tuberculosis  was  composed  of 
Sir  Michael  Foster,  chairman,  and  Professors  Woodhead,  Martin,  Boyce, 
and  MacFadyean.  Their  first  report,  published  in  1904,  expressed  quite 
clearly  a  disinclination  to  accept  the  teaching  of  Koch  as  to  the  non- 
inter  communicability  of  human  and  bovine  tuberculosis.  Numerous 
experiments  were  undertaken  by  the  commissioners  to  determine  pri- 
marily whether  the  disease  in  animals  and  man  was  one  and  the  same, 
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and  whether  infection  could  take  place  from  one  to  the  other.  Investi- 
gations were  made  by  a  comparison  of  the  lesions  produced  in  cattle  upon 
the  introduction  of  bacilli  of  human  and  bovine  origin.  Similar  experi- 
ments were  performed  upon  the  anthropoid  ape,  an  animal  nearly  related 
to  man,  and  also  upon  guinea-pigs,  rabbits,  goats,  dogs,  cats,  and  rats. 
Bacterial  cultures  of  bovine  bacilli,  as  well  as  emulsions  of  tuberculous 
lesions  from  thirty  cases  of  bovine  tuberculosis,  were  injected  into  strong, 
healthy  animals  previously  tested  with  tuberculin.  In  some  cases  the 
introduction  was  made  subcutaneously,  in  many,  into  the  veins  of  the 
udder,  and  in  others,  by  means  of  the  food.  In  numerous  cases  of  sub- 
cutaneous injection  it  was  found  that  the  proximal  lymphatic  glands  soon 
became  involved,  that  fever  developed  about  the  twelfth  day,  and  that 
death  took  place  from  the  twentieth  to  the  fiftieth  day.  At  autopsy  there 
was  found  general  tuberculosis  of  the  glands,  serous  membranes,  lungs, 
liver,  and  kidneys.  In  some  cases,  however,  there  were  merely  local 
symptoms  of  but  temporary  duration  without  especial  pathologic  change 
at  autopsy. 

These  divergent  results  were  explained  by  the  introduction  of  varying 
quantities  of  infective  matter  and  by  a  possible  difference  in  the  resisting 
powers  of  the  animals.  It  was  found,  also,  that  those  having  been  sub- 
jected to  udder  injection  exhibited  a  considerable  variation  in  the  char- 
acter of  the  resulting  changes.  In  some  cases  death  supervened  quickly, 
with  postmortem  -evidences  of  extensive  tuberculous  disease.  Others 
displayed  but  local  evidences  of  infection,  which  subsided  after  a  short 
time.  Five  calves  out  of  six  sucking  from  infected  udders  showed 
signs  of  local  and  general  tuberculosis,  as  did  monkeys,  pigs,  rabbits, 
guinea-pigs,  and  goats,  after  inoculation  or  feeding  with  bovine  bacilli. 
More  resistance  was  shown  by  dogs,  cats,  and  rats.  Sharply  defined 
differences  were  displayed  in  the  virulence  of  tubercle  bacilli  taken  from 
fourteen  cases  of  human  tuberculosis  and  injected  into  animals.  In  one 
group  general  tuberculous  changes  were  produced  after  inoculation  of 
cows  and  the  other  lower  animals  employed  in  previous  experiments  with 
bovine  bacilli.  In  this  group  there  was  but  slight  variation  noticed  in  the 
virulence  of  the  two  types  of  bacilli.  In  another  group,  however,  bacilli 
or  tuberculous  material  taken  from  forty  cases  of  human  tuberculosis 
produced  merely  a  slight  local  inflammatory  change,  with  swelling  of  the 
nearest  ^  lymphatic  glands.  In  some  of  these  cases  the  injection  of  large 
quantities  of  infective  material  did  not  produce  any  evidence  of  a  general 
advancing  tuberculosis,  either  in  cattle,  cats,  or  dogs,  although  there  were 
several  instances  of  slight  non-progressive  organic  involvement.  Monkeys, 
as  a  rule,  were  found  to  be  non-resistant.  The  Commission  attributed 
the  divergent  results  of  these  experiments  to  differences  of  animal  resist- 
ance and  to  variations  in  the  virulence  of  the  inoculated  material.  The 
report  of  the  Commission  is  summed  up  as  follows: 

"  There  can  be  no  doubt  that  in  a  certain  number  of  cases  the  tuber- 
culosis occurring  in  the  human  subject,  especially  in  children,  is  the  direct 
result  of  the  introduction  into  the  human  body  of  the  bacillus  of  bovine 
tuberculosis,  and  there  also  can  be  no  doubt  that,  in  the  majority,  at 
least,  of  these  cases,  the  bacillus  is  introduced  through  cow's  milk.  Cow's 
milk  containing  tubercle  bacilli  is  clearly  the  cause  of  tuberculosis. 
A  very  considerable  amount  of  disease  and  loss  of  life,  especially  among 
the  young,  must  be  attributed  to  the  consumption  of  cow's  milk  con- 
taining tubercle  bacilli.  The  presence  of  tubercle  bacilli  in  cow's  milk 
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can  be  detected  though  with  some  difficulty,  if  the  proper  means  be 
adopted,  and  such  milk  ought  never  to  be  used  as  food.  There  is  far  less 
difficulty  in  recognizing  clinically  that  a  cow  is  distinctly  suffering  from 
tuberculosis,  in  which  case  she  may  yield  tuberculous  milk  The  milk 
coming  from  such  a  cow  ought  not  to  form  a  part  of  human  food  and 
indeed,  ought  not  to  be  used  as  food  at  all." 

These  conclusions  are  directly  in  accord  with  the  opinions  expressed 
by  Drs.  Schroeder  and  Cotton  in  this  country.  Their  researches  are 
reported  in  detail  in  "The  Bulletin  of  the  Bureau  of  Animal  Industry  of 
the  United  States  Department  of  Agriculture."  They  even  affirm  that  a 
tuberculous  cow  constitutes  an  element  of  much  greater  danger  to  the 
health  of  the  community  than  a  human  consumptive.  In  America,  since 
the  promulgation  of  Koch's  doctrine,  much  interest  has  been  attached  to 
an  investigation  of  the  intercommunicability  of  human  and  bovine  tuber- 
culosis. 

Ravenel  called  attention  to  the  experiments  conducted  in  1901  by 
Chauveau,  who  finally  succeeded  in  infecting  cattle  with  bacilli  of  human 
origin.  Well-marked  tuberculous  processes  were  found  in  three  cows 
following  the  introduction  of  infectious  material  with  the  food  and 
by  means  of  intravenous  injection.  Upon  subcutaneous  inoculation 
of  seven  animals,  however,  in  no  case  was  there  obtained  evidence  of  gen- 
eral infection.  Crookshank,  in  the  same  year,  after  inoculation  of  human 
tuberculous  material  into  the  peritoneal  cavity  of  a  calf,  reported  a  positive 
result,  as  did  Thomassen  in  1901,  after  inoculation  of  the  anterior  chamber 
of  the  eye.  Successful  inoculations  were  conducted  by  Arloing  in  1901 
and  de  Jong  and  Nocard  in  1902.  Martin  produced  infection  of  four 
calves  out  of  six  by  introducing  tubercle  bacilli  with  the  food.  In  1902 
Ravenel  reported  the  results  of  his  own  investigations,  dating  back  four 
years.  Of  four  calves  inoculated  with  human  bacilli  into  the  peritoneal 
cavity,  one  exhibited  pronounced  illness  during  life  and  three  showed  at 
autopsy  unmistakable  evidences  of  tuberculous  infection.  An  experiment 
of  importance  conducted  by  him  was  the  inoculation  of  two  calves 
with  a  culture  obtained  from  the  mesenteric  gland  of  a  child  whose  death 
resulted  from  tuberculous  meningitis,  but  who  exhibited  clear  evidence  of 
a  primary  intestinal  lesion,  presumably  of  bovine  origin.  The  utmost 
virulence  characterized  the  infection  in  each  instance,  and  a  conclusion  as 
to  the  probable  bovine  type  of  the  bacillus  appears  eminently  rational. 
He  later  published  the  reports  of  four  cases  of  accidental  infection  of  the 
hands  with  bovine  bacilli,  reference  to  which  will  be  made  in  connection 
with  the  skin  as  a  channel  of  infection. 

S.  von  Ruck,  in  an  exhaustive  article  concerning  the  relation  of  human 
and  bovine  tuberculosis,  takes  exception  to  much  of  the  inoculation  evi- 
dence adduced  by  various  observers  in  refutation  of  Koch's  position.  He 
points  to  possible  sources  of  error  and  believes  the  results  are  subject  to 
considerable  criticism.  He  refers  to  the  work  of  Waldenburg,  Fox, 
Panum,  Wyss,  Cohnheim,  Frankel,  and  other  contemporaries  of  Villemin, 
who  severally  succeeded  in  producing  pseudo-tuberculosis  after  inocula- 
tion with  non-infective  material,  or  with  tuberculous  matter  rendered 
innocuous  by  boiling  and  prolonged  submersion  in  alcohol.  The  sub- 
stances injected  consisted  of  metallic  mercury,  coal-dust,  fresh  blood  of 
guinea-pigs,  paper,  lint,  rubber,  and  pieces  of  sponge.  It  is  probable, 
however,  as  pointed  out  by  several  observers  at  that  time,  to  which  ref- 
erence has  been  made,  that  the  opposition  to  Villemin  resulted  from  im- 
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perfections  of  technic  in  the  conduction  of  experiments,  and  that  actual 
tuberculous  material  was  introduced  without  the  knowledge  of  the  oper- 
ator. It  cannot  be  possible  that  such  sources  of  error  could  obtain  with 
experienced  and  skilful  experimenters  at  the  present  time,  especially  when 
one  considers  the  attainments  of  those  who  have  conducted  recent  inves- 
tigations. It  is  no  reflection,  however,  upon  the  merits  of  the  earlier 
observers  to  ascribe  their  results  to  obvious  possibilities  of  error  in  their 
attempts  to  transmit  artificial  human  tuberculosis  to  cattle. 

Although  Prudden,  Hodenpyl,  and  others  have  shown  that  the  in- 
travenous injection  of  dead  bacilli  may  be  followed  by  characteristic  tuber- 
culous lesions,  this,  contrary  to  the  assumption  of  von  Ruck,  affords  in 
itself  no  convincing  argument  prejudicial  to  the  reliability  of  recent  inocu- 
lation experiments.  Attention  has  been  called  to  the  contention  of  Baum- 
garten  concerning  the  impropriety  of  intravenous  or  intraperitoneal  in- 
jection, and  the  greater  advantage  of  subcutaneous  inoculation.  This  is 
alleged  upon  the  ground  that  the  latter  offers  opportunity  to  study  the 
advance  of  the  infection  through  the  lymphatics,  and  avoids  the  possi- 
bility of  confusion  resulting  from  embolism  and  consequent  complicating 
pathologic  processes,  simulating  tuberculosis  of  the  peritoneum.  Upon 
this  basis  von  Ruck  criticizes  many  of  the  recent  inoculation  experiments, 
charging  erroneous  conclusions  in  case  of  several  intravenous  injections, 
suggesting  possibilities  of  incorrect  interpretation  of  intraperitoneal  in- 
oculation, and  emphasizing  the  negative  results  of  a  considerable  number 
of  subcutaneous  injections.  It  is  pertinent,  however,  to  call  attention  to 
the  fact,  even  if  other  considerations  be  waived,  that  such  objections 
scarcely  can  obtain  in  case  of  inoculation  into  the  anterior  chamber  of  the 
eye,  which  procedure  has  been  attended  in  many  instances  with  a  positive 
local  and  general  infection.  Furthermore,  the  very  authority  cited  by 
von  Ruck  in  partial  support  of  his  view,  i.  e.,  Baumgarten,  has  been  placed 
on  record  as  maintaining  strongly  the  close  similarity  of  human  and  bovine 
tuberculosis  despite  his  conception,  in  accord  with  Koch,  of  an  actual 
resistance  of  cattle  to  infection  with  human  bacilli.  From  the  evidence 
presented  it  is  reasonably  safe  to  assert  that  while  bovine  bacilli  undoubt- 
edly possess  a  much  greater  degree  of  pathogenic  virulence  for  cattle  and 
other  animals  than  the  human  variety,  the  latter  are  not  shown  to  be  in- 
nocuous upon  injection.  It  may  be  assumed  that  human  tuberculosis  in 
occasional  instances  and  under  favorable  conditions  can  be  transmitted 
to  cattle. 

The  doctrine  of  Koch  that  the  bovine  infection  is  rarely  transmitted 
to  human  beings  has  been  said  to  rest  upon  the  alleged  infrequency  of 
primary  intestinal  tuberculosis  in  children,  despite  the  ingestion  of  bovine 
bacilli  in  milk,  butter,  and  other  dairy  products.  The  fallacy  of  this  as- 
sumption is  shown  by  the  demonstrable  proof  of  infection  through  the 
intestinal  tract  without  the  slightest  trace  of  mucous  membrane  altera- 
tion. Calmette  and  Guerin  have  recently  conducted  elaborate  investiga- 
tions as  to  the  frequency  of  infection  through  the  alimentary  tract  with- 
out visible  lesion  of  the  intestine.  On  account  of  the  prevalence  of  pul- 
monary tuberculosis  it  has  been  assumed  that  the  respiratory  tract 
represents  a  much  traversed  port  of  entry  for  the  tubercle  bacilli.  Pre- 
vious views  as  to  the  infrequency  of  invasion  through  the  alimentary 
canal  suggested  by  the  rarity  of  primary  intestinal  tuberculosis  have 
been  subjected  to  much  modification  as  a  result  of  their  experiments. 

Theobald  Smith  and  others  have  called  attention  to  the  frequent 
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primary  involvement  of  the  peribronchial  lymph-nodes  in  tuberculous 
cattle.  Calmette,  Guerin,  and  Delearde  introduced  tuberculous  material 
into  the  stomachs  of  animals  by  means  of  the  esophageal  tube  in  order 
to  avoid  the  possible  inhalation  of  bacilli.  After  a  period  of  thirty  to 
forty-five  days  the  peribronchial  lymph-nodes  were  found  to  have  become 
infected  through  the  medium  of  bacilli-laden  leukocytes.  A  single  in- 
fected feeding  to  calves  resulted  in  the  retention  of  the  microorganisms 
for  a  time  in  the  mesenteric  glands,  but  subsequently  they  were  con- 
veyed to  the  mediastinal  and  retropharyngeal  glands,  in  some  instances 
even  after  a  small  dose.  The  mesenteric  glands  presented  no  macro- 
scopic evidence  of  disease,  but  when  injected  into  guinea-pigs,  produced 
typical  tuberculous  lesions. 

Calmette  and  Gue*rin  also  reported  several  positive  results  of  inocula- 
tion when  use  was  made  of  the  apparently  normal  mesenteric  glands  of 
children  who  exhibited  no  trace  of  tuberculosis,  similar  experiments  having 
been  conducted  by  Pizzini,  Loomis,  and  others,  with  like  results.  In  the 
event  of  continuous  feeding  with  tuberculous  material,  the  bacilli  were 
found  to  enter  the  thoracic  duct  and  pulmonary  artery  through  the  lymph- 
atic circulation.  Various  inhalation  procedures  were  employed,  and 
bacilli  were  introduced  directly  into  the  trachea,  but  the  resulting  infection 
was  uniformly  slight  and  attributable  chiefly  to  the  swallowing  of  infected 
mucus  or  saliva.  A  noteworthy  feature  of  these  experiments  was  the 
priority  of  mesenteric  glandular  involvement  over  that  of  the  respiratory 
system.  A  paramount  importance  was  ascribed  to  infection  through  the 
intestine,  and  it  was  assumed  that  the  tuberculous  material  was  conveyed 
to  the  alimentary  tract  largely  through  the  milk  of  infected  cows,  and  as  a 
result  of  food  contaminated  by  human  bacilli.  Nicolas  and  Descos 
have  shown  that  smears  from  the  thoracic  duct  of  fasting  dogs  taken 
three  hours  after  an  infected  meal  contained  tubercle  bacilli. 

If  the  above  observations  be  accepted  for  their  face  value,  any  argu- 
ments relative  to  the  rarity  of  infection  through  the  intestine  based  upon 
the  absence  of  local  lesions  at  once  falls  to  the  ground.  In  this  connection 
the  thought  is  suggested,  however,  that,  as  cows  are  ruminating  animals, 
especial  opportunity  for  infection  through  the  fauces,  tonsils,  and  pharynx 
to  the  retropharyngeal  glands  is  afforded  by  their  habit  of  chewing  the 
cud.  It  is  quite  possible  to  conceive  in  this  manner  of  the  ready  entrance 
of  the  bacilli  into  the  lymphatics  and  their  direct  conveyance  to  the 
retropharyngeal  lymph-nodes. 

Despite  important  contradictory  evidence  advanced  by  several  in- 
vestigators, notably  Smith,  the  fact  remains  that  in  the  light  of  the 
experiments  of  Calmette  and  Guerin  it  may  be  assumed  that  the  intestine 
constitutes  at  least  one  of  the  very  important  routes  of  invasion  by  the 
bacillus.  No  proof  has  been  adduced  as  to  the  infrequency  of  food  con- 
tamination by  bovine  bacilli,  while  the  facilities  for  such  infection  appear 
worthy  of  consideration.  Thus  any  contention  to  the  effect  that  infec- 
tion through  milk  or  other  food-products  can  be  assumed  only  when  the 
intestinal  or  mesenteric  glands  are  first  involved  is  unwarranted.  Medi- 
cal literature,  however,  is  replete  with  reports  of  primary  mte 
lesions  in  children,  and  of  infection  traceable  more  or  less  directly  t 
milk  from  tuberculous  cows.  „  ,  . 

In  striking  contrast  to  the  statistical  observations  cited  by  Koc 
1901  in  support  of  the  alleged  rarity  of  primary  intestinal  lesions,  and 
opposition  to  the  reports  of  Bovaird,  Northrup,  and  a  few  European  path 
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ologists,  are  the  conclusions  of  Councilman,  Mallory,  Pearce,  Holt,  Carr, 
Guthrie,  Still,  and  Shennan.  The  autopsy  findings  in  little  children 
reveal  a  primary  involvement  of  the  intestine  and  mesenteric  glands  in  a 
proportion  varying  from  17  per  cent,  to  37  per  cent.  These  much  quoted 
statistics  are  too  familiar  to  the  average  reader  to  warrant  an  enumeration 
of  their  details.  It  is,  of  course,  impossible  to  assert  that  infection  in  all 
cases  was  due  to  the  bovine  bacillus,  as  unusual  exposure  to  the  human 
bacillus  is  afforded  to  infants.  That  the  bovine  bacillus  may  be  respon- 
sible in  a  considerable  proportion  of  cases  is  shown  by  the  studies  of  Weber, 
Taute,  Oehlecher,  Steffenhagen,  Lewis,  Fibiger,  and  Jensen,  mentioned  in 
preceding  pages. 

At  the  Sixth  International  Congress  on  Tuberculosis  Koch  again  in- 
sisted that  primary  intestinal  infection  is  extremely  rare.  In  support  of 
this  contention  he  referred  to  Virchow,  Orth,  Albrecht,  Ribbert,  Baum- 
garten,  and  other  authorities  who  still  report  primary  intestinal  tuber- 
culosis as  extraordinarily  infrequent.  Attention  was  called  by  Koch  to  a 
recent  work  of  Fliigge,  who  reported  investigations  of  Orth,  Biedert, 
Baginsky,  and  Grosser.  Orth  found  only  1.5  per  cent,  of  cases  of  tuber- 
culosis of  the  intestine  or  mesenteric  glands  in  a  total  of  131  children. 
Grosser,  in  the  Pathologic  Institute  of  Tubingen,  recognized  but  one  case 
among  1407  autopsies  upon  tuberculous  invalids.  Biedert 's  and  Bagin- 
sky's  investigations  have  been  quoted  upon  page  48. 

Tendeloo  reported  at  the  Congress  that,  after  an  examination  of  1200 
corpses,  he  was  convinced  that  primary  mesenteric  tuberculosis  is  very 
rare.  Upon  this  occasion  Koch,  in  commenting  upon  the  wide  divergence 
of  opinion  entertained  by  various  anatomists,  stated  that  the  important 
consideration  is  not  so  much  the  comparative  frequency  of  primary  in- 
testinal tuberculosis,  but  rather  the  relative  number  of  such  infections 
due  to  the  bovine  bacillus.  He  alluded  to  Gaffky's  statistics  relating  to 
300  autopsies  performed  during  the  past  two  years  upon  children.  There 
were  fifty-three  deaths  from  tuberculosis,  but  in  no  instance  a  case  of 
bovine  infection. 

The  investigations  of  Fibiger  and  Jensen  upon  this  subject,  as  re- 
ported from  time  to  time  in  recent  years  and  communicated  to  the  Inter- 
national Congress,  are  of  exceeding  interest.  They  have  made  elaborate 
researches  concerning  the  frequency  of  primary  tuberculosis  of  the  in- 
testine, and  have  obtained  typical  bovine  bacilli  virulent  for  cattle  from 
human  lesions.  They  conclude  that  primary  intestinal  tuberculosis  is 
by  no  means  rare,  and  assert  that  about  one-half  or  one-third  of  all  such 
cases  in  children  result  from  bovine  infection.  Fibiger  calls  attention  to 
the  fact  that  the  German  Imperial  Health  Office  found  thirteen  instances 
of  bovine  infection  from  among  thirty-nine  cases  of  primary  tuberculosis 
of  the  intestine  and  mesenteric  glands.  He  also  alludes  to  the  investi- 
gations conducted  at  Kiel  by  Heller  and  Wagener,  at  Halle  by  Nebelthau, 
at  Posen  by  Lubarsch,  at  Berlin  by  Edens,  at  Christiana  by  Harbitz,  at 
Copenhagen  by  Ipsen  and  himself,  and  the  researches  instituted  by 
Fischer  and  Bruhning,  all  indicative  of  the  greater  frequency  with  which 
cases  of  primary  intestinal  tuberculosis  are  observed  in  recent  years. 
He  further  recalls  the  experiences  of  von  Hansemann,  who  reported 

903  that  he  had  observed  twenty-five  cases  in  seven  years.     Ref- 
rence  is  made  to  the  investigations  of  Benda,  who,  in  1903,  had  found 

r  two  or  three  cases  in  the  previous  eighteen  months,  but  in  1905  re- 
ported that  the  frequency  of  primary  intestinal  infection  was  greater  than 
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had  been  supposed  in  former  years.  Orth  had  reported  in  1904  the  recog- 
nition, during  a  period  of  fifteen  months,  of  two  cases  among  thirty-three 
tuberculous  children  of  from  one  to  fifteen  years;  but  subsequently  in 
1905,  had  observed  in  twenty-two  months  six  cases  among  seventy-seven 
tuberculous  children.  Mention  is  also  made  of  Baginsky's  rather  unique 
experience  in  not  noticing  a  single  case  in  1901,  but  finding  six  cases  out  of 
a  total  of  144  tuberculous  children  in  1902,  and  thirty  cases  among  389 
tuberculous  children  in  1905.  According  to  the  summary  of  available 
statistics  derived  from  the  hospitals  of  Kiel,  Berlin,  and  Copenhagen, 
Fibiger  assumes  that  primary  tuberculosis  of  the  intestine  is  present  in 
about  15  per  cent,  of  all  children  coming  to  autopsy,  or  in  every  sixth  or 
seventh  child.  Upon  the  supposition  that  every  third  case  must  be  at- 
tributed to  the  bovine  infection,  which  he  assumes  to  be  probable,  every 
eighteenth  child,  or  5  per  cent,  of  those  examined  postmortem,  are  believed 
to  exhibit  primary  intestinal  tuberculosis  of  the  bovine  type.  Fibiger  and 
Jensen  have  collated  and  analyzed  many  cases  from  the  literature  of  the 
subject,  and  upon  the  basis  of  their  observations  affirm  that  the  supposed 
rarity  of  primary  intestinal  tuberculosis,  especially  among  children,  is 
more  or  less  mythical.  They  have  recently  recorded  two  cases  of  primary 
tuberculous  lesions  of  the  intestine  in  little  children  fed  with  milk  from 
tuberculous  cows.  In  one  a  striking  feature  with  the  onset  of  the  symp- 
toms was  the  simultaneous  development  of  a  local  tuberculous  lesion  upon 
the  udder  of  a  cow.  Inoculation  of  bacilli  from  these  children  into  calves 
and  rabbits,  animals  notoriously  susceptible  to  bovine  cultures  and  re- 
sistant to  those  of  human  origin,  was  attended  by  evidences  of  an  exceed- 
ingly virulent  infection. 

While  numerous  writers  have  recorded  instances  of  apparent  bovine 
infection  transmitted  to  children  through  the  food,  evidence  is  not  lacking 
to  demonstrate  an  equal,  if  not  greater,  frequency  of  tuberculous  infection 
among  infants  unaccustomed  to  other  than  mothers'  milk.  Smith  de- 
clares that  if  either  the  human  or  the  bovine  bacillus  was  completely 
eradicated  from  the  world,  the  other  would  continue  to  induce  the  disease. 
Cognizance  should  be  taken  of  the  fact  that  human  tuberculosis  is  known 
to  exist  in  regions  where  the  bovine  infection  is  not  present,  and  where 
dairy  products  are  not  consumed  as  articles  of  food.  Von  Ruck 
has  aptly  called  attention  to  an  increased  prevalence  of  infantile  tuber- 
culosis in  countries  where  the  children  are  almost  invariably  breast-fed. 
He  cites  the  higher  death-rate  of  children  in  Sweden  and  Roumania  (Babes), 
Greenland  (Heymann),  China  (Cobb),  where  cows'  milk  is  rarely  consumed 
by  children,  in  contrast  to  the  diminished  mortality  from  tuberculosis 
in  England,  where  artificial  feeding  is  common. 

Raw,  upon  the  other  hand,  instituted  inquiries  in  a  great  many 
foreign  countries,  with  a  view  to  establishing  a  comparison  between  the 
distribution  of  pulmonary  consumption  and  surgical  tuberculosis  in 
various  localities.  He  reported  that  while  pulmonary  phthisis  is  rife 
even  in  countries  where  milk  is  not  consumed  by  children,  yet  other 
forms  of  tuberculosis  are  extremely  rare.  Mayo  has  called  attention 
to  the  relative  infrequency  of  pulmonary  tuberculosis  .in  an  agricul- 
tural community,  although  all  forms  of  surgical  infections  abound,  and 
ascribes  the  prevalence  of  the  latter  varieties  to  the  ingestion  of  the  bovine 
bacilli  contained  in  uncooked  milk.  In  this  connection  it  is  interesting  to 
note  the  prevalence  of  all  forms  of  tuberculosis  along  the  Labrador  coast, 
in  spite  of  the  absence  of  cattle  and  the  great  scarcity  of  cows'  milk  and 
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dairy  products.  No  less  an  authority  than  Dr.  Grenfell,  who  has  spent 
the  last  twenty  years  of  his  life  in  active  humanitarian  work  along  the 
Labrador  coast,  states  that  tuberculosis  produces  at  least  one-third  of  all 
deaths  among  the  native  Esquimaux  as  well  as  the  foreign  population. 
It  is  reported  that  the  disease  is  very  common  among  children,  and 
that  nearly  all  forms  of  surgical  tuberculosis  are  frequent,  particularly 
infections  of  the  glands,  bones,  and  joints. 

Davalos  and  Cartaya,  of  Havana,  in  a  recent  comparative  study  of 
the  tubercle  bacillus  of  human  and  bovine  origin,  report  a  somewhat 
remarkable  infrequency  of  tuberculosis  among  cattle  in  Cuba,  even  in- 
cluding the  milch-cows  in  the  city  of  Havana,  despite  the  prevalence  of 
tuberculosis  in  human  beings. 

Regner,  in  a  small  village  in  the  northern  part  of  Sweden,  has  re- 
cently found  a  considerable  number  of  cases  of  tuberculosis  involving  the 
pulmonary  and  glandular  tissues.  Veterinaries,  however,  were  unable  to 
detect  instances  of  bovine  tuberculosis  in  this  region,  the  administration 
of  tuberculin  for  diagnostic  purposes  being  followed  in  no  case  by  a  re- 
sulting reaction. 

As  opposed  to  these  observations  are  the  reports  of  Overland,  who  has 
made  a  careful  study  of  ninety-seven  Norwegian  farms  in  a  single  neighbor- 
hood with  reference  to  the  comparative  existence  of  human  and  bovine 
tuberculosis.  In  the  course  of  his  investigations  it  was  deemed  advisable 
to  subdivide  the  farms  into  four  groups:  (1)  Those  with  no  cases  of  tuber- 
culosis either  among  the  occupants  or  among  the  live-stock,  as  shown  by  a 
negative  tuberculin  test;  (2)  farms  harboring  cases  of  tuberculosis  in 
human  beings;  but  with  a  negative  tuberculin  test  among  the  animals; 
(3)  farms  without  tuberculosis  among  the  occupants,  but  with  a  positive 
tuberculin  test  in  the  live-stock;  (4)  farms  having  tuberculosis  both  among 
the  occupants  and  the  cattle.  He  concludes  that  a  certain  relationship 
must  exist  between  tuberculosis  in  man  and  cattle,  as  the  positive  re- 
action in  cattle  was  obtained  nearly  three  times  as  often  upon  farms  where 
human  tuberculosis  was  present  as  upon  farms  where  the  latter  was  ab- 
sent. Tuberculosis  among  the  occupants  of  the  farm  was  found  much 
less  prevalent  where  the  disease  did  not  exist  in  cattle. 

The  testimony  from  Japan  is  quite  conflicting.  Kitasato  has  been 
quoted  by  several  writers  to  the  effect  that  tuberculosis  in  cattle  did  not 
exist  in  Japan,  and  that  milk  was  very  little  used  as  an  article  of  food  for 
children,  although  the  disease  actively  flourished  among  the  inhabitants. 
This  statement  has  been  corroborated  by  Asyama  (Schoenborn),  but 
Shiga  dates  the  development  of  tuberculosis  in  Japan  to  the  importation 
of  cattle  in  1875. 

Behring's  theory  as  to  the  extreme  frequency  of  human  infection 
through  tuberculous  milk,  though  of  much  interest  in  this  connection, 
is  more  properly  a  subject  for  later  consideration.  The  comparatively 
recent  discovery  of  acid-fast  bacilli  in  milk  and  butter  is  perhaps  ex- 
planatory to  some  extent  of  the  not  uncommon  innocuous  effect  of 
ingesting  supposedly  infected  dairy  products.  These  microorganisms  do 
not  surrender  their  primary  stain  to  inorganic  acids,  yet  are  sometimes 
incapable  of  producing  typical  tuberculous  tissue  change. 

The  morphologic  and  cultural  differences  between  human  and  bovine 
bacilli  have  been  pointed  out  very  clearly  by  Theobald  Smith  and  Ravenel. 
A  comparison  of  their  reports  disclosed  such  uniformity  of  conclusions 
as  to  admit  of  no  doubt  concerning  their  accuracy.  Smith  stated: 


THE   RELATION    OF   HUMAN   AND   BOVINE   BACILLI  59 

"The  distinguishing  characteristics  in  the  early  stages  are:  (1)  The 
short,  straight,  somewhat  plump,  rod-like  form  of  the  bovine  bacillus 
as  contrasted  with  the  long,  more  slender,  and  slightly  curved  form  of 
the  sputum  or  pulmonary  type  of  the  human  bacillus.  (2)  The  much 
greater  tendency  of  the  human  bacillus  to  cohere  in  compact  colonies  or 
curved  outlines."  Ravenel  reported  that  in  early  generations  the  length 
of  the  bovine  is  but  little  more  than  double  its  breadth,  and  agreed  with 
Smith  as  to  the  characteristics  of  growth  and  the  general  disposition  of 
the  human  bacilli  in  dense  colonies.  Smith  has  very  recently  called 
attention  to  the  more  abundant  capsule  of  the  human  than  the  bovine 
bacillus.  He  finds  that  cold  carbol-fuchsin  is  absorbed  less  readily  by 
the  bacillus  of  human  origin.  Bovine  bacilli  may  exhibit  a  zone  around 
each  rod  in  which  no  stain  has  taken  place,  but  the  capsules  are  ill-defined 
in  human  bacilli  on  account  of  the  close  colonization. 

At  the  Sixth  International  Congress  on  Tuberculosis  Smith  described 
important  differences  of  growth.  He  stated  that  on  serum  "the  human 
type  grows  rapidly  from  the  start,  even  profusely,  and  after  the  first 
generation  multiplies  freely  on  glycerin-agar  and  glycerin  bouillon, 

forming  on  the  latter  a  thick  nodular  or  puckered  membrane 

After  the  bovine  bacillus  has  vegetated  for  several  generations  on  egg  or 
serum,  it  will  begin  to  grow  feebly  on  glycerin-agar  and  bouillon,  where  it 
forms  a  very  delicate  membrane,  suggesting  tissue  paper  with  occasional 
thickenings  in  it."  This  description  conforms  closely  to  that  of  Steffen- 
hagen,  who  reports  that  on  blood-serum  cultures  of  the  two  types  of 
bacilli  exhibit  no  macroscopic  differences,  although  a  distinct  divergence 
is  noted  in  the  growth  of  the  two  organisms  on  the  surface  of  glycerin 
bouillon.  He  states:  "The  human  type  grows  in  three  or  four  weeks  to 
a  thick,  furrowed,  nubbly  layer,  which  rises  up  on  to  the  edges  of  the  glass 
flask  which  holds  it.  The  bovine  type  grows  much  more  slowly,  forming 
a  thin,  paper-like  layer  on  the  surface  of  the  medium."  Differences  in 
the  reaction  of  cultures  of  human  and  bovine  bacilli  have  recently  been 
emphasized  by  Smith.  He  reports  that  after  a  fairly  vigorous  growth 
of  bovine  bacilli  on  glycerin  bouillon  during  a  period  of  one  or  two  months 
the  reaction  is  converted  from  acid  to  alkaline.  This  is  not  true  of  the 
human  type. 

Much  importance  has  been  attached  by  numerous  observers  to  the 
differences  in  the  pathogenic  action  of  the  human  and  bovine  bacilli  upon 
rabbits  and  cattle.  It  is  commonly  conceded  that  the  injection  into 
cows  of  bovine  bacilli  of  slight  virulence  from  prolonged  cultivation 
produces  a  rapidly  advancing  generalized  infection,  while  extensive 
lesions  are  rarely  caused  by  the  introduction  of  microorganisms  of  the 
human  type.  In  rabbits  a  general  tuberculous  infection,  and  death  after 
three  or  four  months,  follow  inoculation  of  bovine  bacilli,  while  the  in- 
fection is  much  less  virulent  with  the  human  type. 

Sir  William  Whitla,  who  has  ably  summarized  the  ^interrelations 
between  bovine  and  human  tuberculosis,  regards  the  variations  of  patho- 
genic activity  of  these  microorganisms  as  differences  merely  of  degree, 
and  not  specific.  He  alludes  to  the  experiments  of  Calmette  and  Gue"rin 
who  have  shown  that  even  in  the  unsusceptible  goat  no  fundamental 
divergence  has  been  established  between  the  action  of  the  two  micro- 
organisms. He  accepts,  however,  the  mass  of  evidence  pointing  to  the 
high  infective  potentiality  of  the  bovine  bacillus  for  cattle,  as  compared 
with  that  of  the  microorganisms  derived  from  human  sources. 
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Behring  has  emphasized  the  fact  that  the  toxin  from  the  bovine 
bacillus  is  identical  with  that  of  the  human  tubercle  bacillus.  De  Schwein- 
itz  was  of  the  same  opinion,  as  no  difference  was  discovered  in  the  reaction 
following  the  administration  of  tuberculin  derived  from  human  and  bovine 
sources.  According  to  Salmon,  the  Bureau  of  Animal  Industry  has 
prepared  tuberculin  from  human  bacilli,  and  distributed  hundreds  of 
thousands  of  doses  to  State  authorities  in  various  parts  of  the  country. 
This  has  been  found  extremely  reliable  for  diagnosing  the  disease  in  cattle. 

Despite  the  apparent  identity  of  the  toxins,  Detre  has  devised  a 
differential  cutaneous  test,  a  modification  of  von  Pirquet's  procedure, 
consisting  of  the  application  to  the  skin  at  the  same  time  of  (a)  concen- 
trated old  tuberculin,  (b)  nitrate  of  a  culture  of  human  tubercle  bacilli, 
(c)  a  filtrate  of  a  bovine  culture.  By  this  means  he  claims  to  differentiate 
between  the  two  infections,  some  tuberculous  subjects  showing  a  positive 
reaction  to  human,  and  others  to  the  bovine  toxin.  From  investigations 
pursued  during  the  past  two  years,  he  asserts  that  the  cutaneous  reaction 
remains  unaltered  after  repeated  tests,  there  being  noted  in  no  instance  a 
transformation  of  the  human  picture  to  that  of  the  bovine.  He  further 
states  that  the  subcutaneous  injection  of  either  the  human  or  bovine 
toxirt  discloses  a  greater  tolerance  on  the  part  of  the  subject  for  the  pre- 
paration which  produces  a  negative  cutaneous  reaction.  Marked  symp- 
toms of  intolerance,  however,  are  exhibited  upon  the  injection  of  the  so- 
called  "  dominant"  filtrate,  corresponding  to  a  positive  cutaneous  reaction. 
Detre  reports  that  more  than  90  per  cent,  of  all  cases  of  pulmonary  tuber- 
culosis exhibit  a  more  pronounced  reaction  with  the  filtrate  of  a  culture 
of  human  tubercle  bacilli,  but  that  from  one-third  to  one-half  of  all  adults 
with  visceral  or  surgical  tuberculosis  display  a  demonstrable  bovine 
reaction.  In  immunizing  experiments  upon  tuberculous  individuals  he 
asserts  that  much  greater  ease  and  certainty  of  results  are  to  be  obtained 
by  the  therapeutist  through  the  use  of  the  "  concomitant"  rather  than  the 
"  dominant"  filtrate.  Immunization  of  patients  responding  to  the  filtrate 
of  a  culture  of  human  tubercle  bacilli  was  found  more  satisfactory  by  the 
use  of  the  bovine  toxin,  and  vice  versa.  In  this  connection,  however, 
it  should  be  borne  in  mind  that  the  bovine  and  human  bacilli  undoubtedly 
possess  reciprocal  immunizing  properties,  thus  establishing  a  close  re- 
lationship in  the  toxic  basis. 

Transition  forms  between  human  and  bovine  bacilli  have  been  de- 
scribed by  several  observers,  notably,  Rabinowitsch,  Gorter,  von  Behring, 
Sargo,  and  Suess.  Others  are  of  the  opinion,  as  a  result  of  more  or  less 
investigation,  that  the  conversion  of  one  type  into  the  other  actually 
takes  place,  transformation  being  incident  to  the  changed  environment 
in  a  foreign  animal  host.  The  mutation  forms  are  characterized  by  a 
divergence  from  either  type  in  their  cultural  peculiarities  and  in  the  degree 
of  pathogenic  virulence.  Slight  differences,  however,  in  the  cultural 
behavior  of  both  the  human  and  bovine  variety  have  long  been  recognized 
by  bacteriologists.  Differences  in  growth  and  resistance  to  deterioration 
are  scarcely  sufficient  in  themselves  to  justify  the  belief  in  a  distinct 
alteration  of  type.  In  the  same  way  variations  of  virulence  alone  do 
not  necessarily  mean  a  modification  of  type.  Fluctuations  of  virulence 
are  by  no  means  incompatible  with  the  other  characteristics  of  either 
variety  of  tubercle  bacilli. 

Attention  has  previously  been  called  to  the  wide  range  of  virulence 
exhibited  by  the  microorganism  from  human  sources.  It  is  known  that 
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a  similar  divergence  is  manifested  by  bovine  bacilli.  Such  changes  in 
virulence,  even  with  variations  of  growth,  may  be  of  but  temporary 
duration,  possibly  incident  to  accidental  or  unnatural  conditions  or 
peculiarity  of  methods.  Von  Behring  is  reported  to  have  found  cultures 
of  tubercle  bacilli  of  human  origin  of  even  higher  virulence  for  cattle 
than  many  cultures  of  the  bovine  microorganism.  It  is  readily  conceivable 
that  in  this  and  similar  experiments  the  bovine  bacilli  in  artificial  cultures 
may  have  degenerated  in  virulence.  Instances  of  augmentation  or  dimi- 
nution of  virulence  of  bacilli  from  human  sputum  are  not  infrequent 
and  often  correspond  somewhat  closely  to  the  subjective  clinical  mani- 
festations and  physical  signs.  A  marked  divergence  in  the  pathogenic 
virulence  of  these  microorganisms  may  also  be  displayed  upon  inoculation 
into  calves.  It  must  be  admitted,  however,  that  the  occasional  occur- 
rence of  bovine  types  in  human  lesions,  the  microorganisms  being  highly 
virulent  for  cattle,  and  the  reported  detection  of  human  types  in  bovine 
lesions,  are  not  without  considerable  significance.  Schroeder  and  Cotton 
have  referred  to  the  studies  of  Gorter,  who  found  among  twenty-one 
cultures  from  human  sputum  seven  so-called  transition  or  intermediate 
forms.  It  does  not  appear  fully  demonstrated,  as  yet,  that  the  occurrence 
of  these  aberrant  strains  should  be  accepted  as  proof  that  the  several 
recognized  types  of  tubercle  bacilli  are  but  mutation  forms  of  one  micro- 
organism. 

Much  interest  has  attached  to  the  modifications  of  type  effected  by 
the  passage  experiments  with  different  animal  species.  Von  Behring, 
de  Jong,  Roemer,  and  Ruppel  have  reported  an  increased  virulence  of 
human  bacilli  as  result  of  passage  through  goats.  Weber  failed  to  secure 
any  increase  of  virulence  by  the  passage  of  bacilli  from  human  sources 
through  goats,  pigs,  and  cattle,  and  assumed  that  even  prolonged  residence 
in  the  animal  host  was  incapable  of  producing  a  distinct  alteration  of 
type.  Theobald  Smith  was  unable  to  recognize  any  appreciable  change 
after  passing  bovine  and  human  cultures  through  a  series  of  rabbits. 
He  succeeded  in  isolating  an  old  bovine  culture  after  six  months'  sojourn 
in  a  heifer  without  the  loss  of  its  special  characteristics.  The  Royal 
Commission  of  England,  after  passing  bovine  bacilli  through  chimpanzees, 
monkeys,  and  baboons,  animals  approaching  man  in  the  zoological 
scale,  and  also  through  dogs  and  guinea-pigs,  reported  the  retention  of  a 
high  virulence  of  the  microorganism  without  cultural  modification.  In  con- 
trast with  these  observations  are  the  experiments  of  others,  who,  as  a  result 
of  passage  through  animals,  succeeded  in  effecting  a  seeming  transfor- 
mation of  type.  Smith,  however,  calls  attention  to  the  fact  that  in  this 
group  of  experiments  ground-up  tuberculous  tissues  were  injected,  whereas 
in  the  course  of  the  preceding  investigations  only  cultures  were  employed. 
A  material  augmentation  of  virulence  was  obtained  by  Ravenel,  after 
passing  a  human  culture  through  calves,  by  Dammann  and  Miissemeier 
by  the  use  of  goats,  and  by  Mohler  and  Washburn  after  passage  through 
cattle. 

The  conversion  of  bovine  into  avian  bacilli  is  reported  by  Bang  as  a 
result  of  passage  through  fowls  and  rabbits.  Reference  has  been  made  to 
Nocard's  experiments  with  mammalian  bacilli  in  sacs  of  collodion  placed 
in  the  peritoneal  cavity  of  chickens.  Smith,  in  commenting  upon  these 
interesting  experiments,  expresses  the  eminently  conservative  and  rational 
interpretation  that  despite  the  increased  virulence  obtained  by  the  in- 
jection of  tissue  fragments,  an  actual  transformation  of  type  can  be 
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shown  only  when  all  the  other  characteristics  of  the  particular  type  are 
exhibited  and  maintained  under  prolonged  cultivation. 

Koch,  while  admitting  that  cultural  modifications  may  take  place  as 
well  as  transformation  of  type  from  animal  passage  experiments,  yet 
regards  these  occurrences  as  of  purely  theoretic  value.  He  does  not 
attach  any  practical  significance  to  the  cultural  behavior  under  artificial 
conditions,  nor  to  the  mutability  of  the  bacillus  as  a  result  of  passage 
through  animals.  He  insists  upon  essential  differences  between  the  two 
types,  and  believes  that  the  acceptance  of  these  varying  characteristics 
is  of  great  importance  in  any  effective  campaign  against  tuberculosis. 
In  his  opinion  the  human  race  is  concerned  chiefly  with  those  bovine 
bacilli  actually  contained  in  milk  and  butter,  and  these  are  consumed 
without  modification  from  cultural  or  animal  experimentation.  He 
therefore  dismisses  all  intermediate  and  "unstable"  forms  as  nonperti- 
nent  to  an  inquiry  regarding  the  real  danger  to  human  beings  of  infection 
by  bovine  tubercle  bacilli.  He  now  concedes  the  transmissibility  of 
bovine  tuberculosis  to  man,  especially  during  childhood,  but  contends 
that  serious  results  are  very  rarely  produced.  He  believes  that  the 
problem  relates  not  to  the  possibility  of  infection  from  bovine  bacilli, 
but  rather  to  its  actual  extent.  He  asserts  that  bacilli  of  the  human 
type  have  never  been  demonstrated  in  cattle,  and  claims  that  the  micro- 
organisms of  the  bovine  type  are  but  slightly  virulent  for  man. 

Koch  calls  attention  to  one  point  which  seems  to  be  well  taken — 
that  eleven-twelfths  of  all  human  beings  who  die  of  tuberculosis  are 
afflicted  with  the  pulmonary  type  of  the  disease,  and  one-twelfth  with 
other  forms.  He  regards  it  as  extremely  significant  that  bacilli  of  the 
bovine  type  have  been  found  almost  exclusively  in  cases  of  so-called 
surgical  tuberculosis  rather  than  in  pulmonary  consumption.  He  makes 
the  broad  assertion  that  in  no  case  of  pulmonary  tuberculosis  has  there 
been  demonstrated  beyond  question  the  tubercle  bacillus  of  bovine 
origin.  He  therefore  submits  the  proposition  that  in  combating  tuber- 
culosis the  principal  point  of  attack  should  be  the  bacillus  of  human  type. 
In  accordance  with  this  view  he  interposes  objections  against  confounding 
the  eradication  of  tuberculosis  in  cattle  for  economic  reasons,  with 
measures  tending  to  suppress  the  disease  in  human  beings.  Koch's 
statement,  that  no  well-authenticated  case  of  pulmonary  tuberculosis 
in  the  human  subject  has  been  reported  in  which  bovine  bacilli  were 
obtained  from  the  expectoration,  was  disputed  at  the  recent  International 
Congress  on  Tuberculosis  in  Washington  by  Arloing.  This  investigator 
reported  the  isolation  of  the  bovine  bacillus  from  a  cavity  at  autopsy. 
This  microorganism  was  found  to  possess  all  the  cultural  characteristics 
of  the  bovine  bacillus,  and  produced  generalized  tuberculosis  upon  inocu- 
lation into  cattle.  Koch  contends  that  such  an  isolated  experiment  is 
of  but  little  value,  and  points  to  the  possibility  of  accidental  contamina- 
tion with  milk,  butter,  or  other  food-products.  He  suggests  that  the 
presence  of  bovine  bacilli  in  a  cavity  postmortem  may  be  explained  by 
the  aspiration  of  regurgitated  stomach  contents  during  the  final  agony. 
In  this  connection  it  is  important  to  note,  however,  that  Arloing  reports 
the  previous  discovery  of  the  bovine  bacilli  in  this  patient  during  life, 
while  the  examination  of  the  cavity  contents  at  autopsy  disclosed  the 
presence  of  numerous  virulent  microorganisms  of  the  bovine  type.  From 
this  multiplication  of  bacilli  in  the  tissues  Arloing  concludes  that  in  the 
human  being  there  may  be  found  a  suitable  culture-medium  for  the  bacillus 
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of  bovine  origin.  The  German  commission  has  reported  a  case  of  general 
miliary  tuberculosis  resulting  from  the  presence  of  the  bovine  bacillus 

Koch  calls  attention  to  many  sources  of  error  which  he  believes  should 
be  considered  in  estimating  the  value  of  research  work  bearing  upon  the 
relation  of  human  and  bovine  tuberculosis.  In  order  to  insure  perfect 
accuracy  of  conclusions  he  stipulates  that  these  possible  errors  must  be 
definitely  eliminated.  In  conducting  further  investigations  he  specifies 
rigid  requirements  as  essential  for  a  correct  interpretation  of  results. 
He  regards  as  imperative  conditions  an  extensive  series  of  experiments; 
an  absolute  certainty  that  animals  used  for  inoculation  are  free  from 
spontaneous  tuberculosis;  protection  of  animals  against  intercurrent 
tuberculous  infection  throughout  the  period  of  investigation;  careful 
separation  of  animals  inoculated  with  the  two  types  of  bacilli;  the  use 
of  weighed  quantities  of  a  culture  of  the  tubercle  bacillus  for  the  purposes 
of  injection;  the  avoidance  of  too  large  doses  and  of  the  intravenous 
or  intra-abdominal  methods;  the  non-employment  of  tissue  substance; 
the  preparation  of  cultures  after  passage  through  guinea-pigs;  the  limi- 
tation of  injections  for  experimental  purposes  to  young  cultures  in  the 
first  and  second  generations;  the  use  of  rabbits  instead  of  cattle  for 
ascertaining  virulence,  reserving  the  latter  for  tests  in  doubtful  cases; 
the  positive  exclusion  in  feeding  experiments  of  accidental  contamination 
of  phthisical  sputum  by  bovine  bacilli  derived  from  particles  of  food. 

Some  investigators  incline  to  the  opinion  that  in  Koch's  tenacious 
adherence  to  this  fundamental  proposition  the  exactions  thus  imposed 
upon  future  research  work  are  altogether  too  arbitrary.  'Many  believe 
that  the  modification  of  type  is  possessed  of  intense  practical  interest. 
Though  the  process  of  transformation  may  be  slow  and  difficult,  yet  by 
prolonged  sojourn  in  different  species  of  animals  the  bacilli  may  undergo 
such  change  in  their  characteristics  as  to  constitute  a  distinct  difference 
of  type.  In  the  problem  of  practical  sanitation  this  surely  must  not  be 
regarded  as  a  negligible  quantity.  The  controversy  over  the  subject 
in  recent  years  is  by  no  means  a  purely  academic  question,  for  supreme 
importance  from  a  practical  standpoint  attaches  to  its  definite  solution. 

In  view  of  the  vast  array  of  clinical,  pathologic,  and  bacteriologic  evi- 
dence bearing  directly  upon  the  relation  of  the  human  to  the  bovine 
bacillus,  the  following  conclusions  appear  inevitable: 

1.  That  recognizable  differences  do  exist  in  their  morphologic  and 
cultural  attributes,  but  that  these  are  not  of  such  a  nature  as  to  establish 
a  fundamental  divergence  in  the  character  of  the  two  microorganisms. 

2.  That  the  lack  of  perfect  identity  in  these  separate  varieties  of  the 
same  bacterial  organism  is  occasioned  by  essential  modifications  of  the 
host. 

3.  That  the  pathogenic  virulence  of  the  bovine  form  is  much  greater 
among  animals  than  is  the  human  bacillus. 

4.  That  a  correspondingly  increased  activity  and  pathogenic  power 
of  the  bovine  bacillus  in  comparison  with  the  human  thus  far  has  not 
been  demonstrated  to  obtain  in  human  beings. 

5.  That,  on  the  contrary,  among  individuals  a  somewhat  greater  viru- 
lence perhaps  attaches  to  the  bacillus  of  human  origin  than  to  the  bovine. 

6.  That  the  practical  dangers  of  infection  from  the  bacillus  of  cattle 
are  sufficiently  real  to  justify  no  abatement  of  legislative,  municipal, 
and  individual  measures  to  suppress  the  disease  among  domestic  amn 
and  afford  protection  to  the  human  race. 
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CHAPTER  V 
THE  CONGENITAL  METHOD  OF  INFECTION 

THE  natural  habitat  of  the  tubercle  bacillus  is  the  living  human  or 
animal  organism.  Therein  is  provided  a  suitable  medium  with  favorable 
conditions  for  growth  and  development.  Although  enabled  to  preserve 
its  vitality  for  considerable  periods  outside  the  body,  especially  if  not 
exposed  to  direct  sunlight,  it  is,  nevertheless,  incapable  of  multiplication 
save  within  the  host.  Through  a  long  process  of  reciprocal  adaptation 
there  has  evolved  an  extraordinary  parasitism  on  the  part  of  the  bacillus 
and  an  almost  universal  tolerance  or  receptivity  to  its  presence  by  man. 
Both  the  bacillus  and  the  living  animal  tissues  having  become  more  or 
less  habituated  to  this  relation,  a  tendency  toward  a  state  of  stable 
equilibrium  between  host  and  parasite  is  established. 

To  maintain  this  relationship  and  preserve  the  existence  of  the  mi- 
crobe there  must  be  afforded,  as  Theobald  Smith  has  pointed  out,  ready 
means  of  entrance  to  the  living  organism  and  avenues  of  departure.  It 
is  apparent  that  the  human  and  animal  body  is  both  the  final  objective 
'point  and  the  source  of  all  tubercle  bacilli  dissemination.  In  this  dual 
relation  of  receptor  and  donor  of  infection  there  exists  the  very  essence 
of  the  problem  of  practical  prophylaxis  relating  to  a  disease  which  has 
quietly  assumed  the  proportions  of  a  scourge. 

It  is  necessary,  therefore,  to  attain  a  clear  understanding  concern- 
ing the  various  channels  of  entrance  of  the  bacillus  into  the  human  body, 
the  means  oj  exit,  and  the  extent  and  manner  of  distribution. 

The  route  of  invasion  of  the  bacillus  has  been  for  years  the  subject 
of  a  spirited  controversy  between  the  advocates  of  several  widely  differ- 
ing theories,  concerning  the  correctness  of  which  there  has  been  adduced 
in  each  instance  much  experimental  and  clinical  evidence.  It  is  clear 
that,  from  a  practical  standpoint,  the  determination  of  the  precise  manner 
in  which  the  bacillus  is  introduced  into  the  system  is  of  infinitely  less 
importance  than  the  recognition  of  effective  means  to  prevent  its  dis- 
tribution after  leaving  the  body.  While  a  paramount  interest  attaches 
to  the  control  of  the  bacillary  egress  from  the  body,  considerable  im- 
portance relates  to  the  most  frequented  ports  of  entry. 

The  principal  avenues  of  infection  to  which  attention  is  directed  are — 
(1)  The  congenital  route  of  transmission;  (2)  the  respiratory  tract; 
(3)  the  alimentary  canal. 

Infection  by  inoculation  and  the  various  methods  of  invasion  of 
special  organs  will  be  discussed  in  some  detail  in  connection,  respec- 
tively, with  tuberculosis  of  the  lymphatic  glands  (cervical,  mediastinal, 
mesenteric),  the  bones  and  joints,  the  entire  alimentary  tract,  the  genito- 
urinary apparatus,  the  serous  membranes  (pleural,  pericardial,  and 
peritoneal),  the  skin,  the  larynx,  ear,  and  nose. 

HEREDITARY    TRANSMISSION 

Congenital  tuberculosis,  though  known  to  be  a  demonstrable  possi- 
bility, is  relatively  infrequent.  In  former  years  the  influence  of  her- 
edity as  an  etiologic  factor  was  supposed  to  be  of  transcendent  impor- 
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tance,  some  maintaining  the  existence  of  fetal  tuberculosis,  and  others 
merely  an  inherent  predisposition  to  the  disease  at  birth.  For  many 
years  the  inheritance  idea  was  accorded  a  general  acceptance.  It  early 
took  deep  root  in  the  medical  and  popular  minds  on  account  of  the 
common  development  of  consumption  among  the  children  of  tuber- 
culous parents.  Belief  in  the  hereditary  transmission  of  tuberculosis 
was  also  fostered  by  the  pronounced  nutritive  disturbance  frequently 
observed  in  the  offspring  of  consumptive  parents.  Despite  the  absence 
of  tubercle  bacilli  in  the  tissues  or  of  definite  anatomic  lesions  character- 
istic of  tuberculosis,  the  numerous  evidences  of  defective  development 
in  infancy  corresponded  closely  to  some  of  the  clinical  types  of  tuber- 
culous infection.  In  early  childhood  the  persisting  enlargement  of 
lymphatic  glands,  hypertrophied  tonsils  and  adenoids,  anemia,  coarse- 
ness of  features,  slow  dentition,  and  retardation  of  growth  were  thought 
to  constitute  reliable  data  in  substantiation  of  an  inherited  tuberculous 
infection.  These  manifestations,  however,  have  often  been  regarded 
merely  as  external  indications  either  of  hereditary  or  acquired  disposition. 

Szaboky  has  recently  deplored  the  present  tendency  to  magnify  the 
danger  of  infection,  and  emphasized  the  importance  of  hereditary  dis- 
position as  a  factor  in  the  etiology  of  tuberculosis.  Kraemer,  in  comment- 
ing upon  congenital  infection,  argues  that  the  so-called  predisposition  is 
in  reality  but  the  visible  indications  of  existing  congenital  tuberculosis. 

Prof.  Karl  Pearson  inclines  strongly  to  a  belief  in  the  inheritance  of  a 
consumptive  tendency  or  diathesis.  From  his  researches  on  the  incidence 
of  pulmonary  tuberculosis  he  is  led  to  regard  heredity  as  perhaps  a 
somewhat  dominant  factor  in  the  etiology  of  the  disease.  While  not 
assuming  that  the  infection  is  actually  transmitted  in  utero,  he  neverthe- 
less attributes  considerable  importance  to  an  increased  receptivity  of  the 
soil  as  a  direct  result  of  hereditary  influence. 

Jules  Comby,  in  opposing  the  congenital  method  of  infection,  even 
denies  that  the  soil  is  inherited  any  more  than  the  seed.  He  assumes  that 
in  most  cases  the  only  manner  in  which  tuberculous  parents  transmit 
tuberculosis  to  their  children  is  through  contagion.  While  the  frequency 
of  postnatal  infection  is  subject  to  complete  demonstration,  this  in  itself 
is  quite  insufficient  to  exclude  etiologic  agencies  in  force  at  an  earlier 
period. 

Although  the  pendulum  of  medical  opinion  has  swung  violently 
toward  the  doctrine  of  contagion,  Baumgarten  and  his  followers  remain 
ardent  advocates  of  the  theory  relating  to  direct  transmission  of  the 
bacilli  in  utero.  In  support  of  their  position  may  be  stated:  (1)  The 
clinical  and  pathologic  evidence  pertaining  to  isolated  cases  of  congenital 
tuberculosis;  (2)  the  results  of  experimentation  in  animals;  (3)  the  known 
latency  of  tubercle  bacilli  in  the  tissues  of  the  body;  (4)  the  development 
of  the  disease  at  a  very  early  age;  (5)  the  origin  of  the  tuberculous  process 
in  portions  of  the  body  not  readily  accessible  to  infection  from  without; 
(6)  the  frequency  of  tuberculosis  among  the  children  of  consumptive 
parents. 

Before  proceeding  to  a  consideration  of  the  several  arguments  bear- 
ing upon  hereditary  transmission  it  is  well  to  review  the  manner  in  which 
congenital  tuberculosis  is  possible  of  development.  The  primary  source 
of  the  infection  must  be  traced  to  the  spermatic  fluid,  the  ovum,  or  the 
placental  circulation.  Transmission  through  the  medium  of  the  spermatic 
fluid,  though  not  susceptible  of 'complete  negative  demonstration,  is, 
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however,  clearly  improbable.  To  permit  this  occurrence  it  must  be 
assumed  that  tubercle  bacilli  are  not  only  present  in  the  semen,  but  also 
in  the  nuclear  material  of  the  spermatozoon  and  in  that  particular  portion 
with  which  the  ovum  is  fecundated.  Thus  the  element  of  probability  is 
strongly  opposed  to  a  chance  infection,  even  if  bacilli  exist  in  the  seminal 
fluid.  It  is  known,  however,  that  this  does  not  occur  save  in  exceptional 
instances  of  tuberculosis  of  the  seminal  vesicles,  testicles,  and  epididymis. 
As  these  conditions  are  often  associated  with  sterility  from  mechanical 
causes,  it  is  all  the  more  difficult  to  conceive  of  bacillary  transmission  to 
the  ovum  through  the  semen.  In  advanced  urogenital  tuberculosis  the 
occasional  presence  of  bacilli  in  the  spermatic  secretion  is  not  denied, 
yet  no  proof  has  been  presented  to  substantiate  the  claim  that  they  are 
present  in  the  semen  of  pulmonary  invalids  devoid  of  such  local  infection. 
Several  foreign  observers  have  reported  that  bacilli  were  discovered  in  the 
testicles,  epididymes,  prostates,  and  seminal  vesicles  of  patients  who  had 
died  of  pulmonary  tuberculosis,  and  that  portions  of  these  organs  were 
found  infective  to  lower  animals.  This,  however,  affords  no  evidence  in 
favor  of  the  probable  transmission  of  congenital  tuberculosis  by  these 
individuals  during  life.  It  is  obviously  unsafe  to  submit  for  comparison 
pathologic  data  referable  to  the  testicles  of  a  corpse  and  the  sexual  and 
procreative  possibilities  of  consumptives  who  are  yet  alive.  It  is  to  be 
noted,  also,  that  numerous  investigations  by  careful  observers  of  the 
genito-urinary  organs  of  phthisical  patients  after  death  have  failed  to 
disclose  evidence  of  local  tuberculous  infection.  Instances  of  primary 
infection  of  the  female  genital  organs  are  sufficiently  rare  to  cast  much 
doubt  upon  the  spermatic  method  of  transmitting  tuberculosis. 

Experimental  work  of  some  importance  has  been  conducted  by 
Gartner,  Cornet,  and  more  recently  by  Friedman.  Gartner,  in  a  series 
of  laboratory  tests,  found,  after  the  injection  of  tubercle  bacilli  into 
the  testicles  of  rabbits  and  guinea-pigs,  that  the  artificially  ejaculated 
semen  not  infrequently  contained  bacilli,  but  that  this  was  incapable 
of  transmitting  tuberculosis  to  their  young.  The  examination,  both 
before  and  after  birth,  of  many  offspring  of  these  animals  having  infected 
semen  yielded  in  each  instance  a  negative  result.  Cornet  was  similarly 
unsuccessful  in  like  experiments,  though,  with  Gartner,  he  observed  the 
development  of  tuberculosis  in  some  of  the  females  as  a  result  of  genital 
infection.  Friedman,  however,  by  injecting  an  emulsion  of  tubercle 
bacilli  into  the  vaginas  of  rabbits  quickly  following  coitus,  found  bacilli  in 
the  fetal  organs  at  the  end  of  six  days.  James  assumes  that  this  experi- 
ment is^  of  striking  value  as  affording  conclusive  evidence  concerning  the 
possibility  of  transmission  through  the  semen.  This  does  not  appear  to 
be  quite  a  logical  deduction,  as  even  in  the  case  cited  the  bacilli  were  not 
introduced  into  the  ovum  through  and  by  virtue  of  the  seminal  fluid, 
but  rather  were  injected  in  large  numbers  by  external  means.  The 
presence  of  bacilli  in  no  wise  could  be  attributable  to  the  seminal  fluid, 
nor  is  the  experiment  analogous  to  the  physiologic  function  of  the  genital 
organs. 

But  little  evidence  has  been  advanced  concerning  the  possible  trans- 
mission of  the  infection  by  the  ovum.  Baumgarten,  after  an  artificial 
fecundation  of  the  ovum  of  a  rabbit  with  infected  seminal  fluid,  was 
successful  in  finding  bacilli  in  the  ovum.  Up  to  the  time  of  his  observa- 
tion no  bacilli  had  been  found  in  the  ovary.  Various  experiments  have 
been  conducted  by  him  and  Maffucci  in  the  inoculation  of  hen's  eggs  with 
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avian  bacilli.  These  do  not  appear  at  all  relevant,  however,  to  a  con- 
sideration of  the  congenital  transmission  of  tuberculosis  in  man. 

By  far  the  most  frequent  method  of  intra-uterine  infection  is  through 
the  placental  circulation.  Even  this  is  exceedingly  rare,  either  in  man 
or  animals,  and  but  few  well-authenticated  cases  have  been  reported. 
Considerable  confusion  has  arisen  from  the  fact  that  infants  born  of 
mothers  in  advanced  phthisis  are  subjected  to  exceptional  opportunities 
for  infection  shortly  after  birth.  A  special  predisposition  to  infection 
exists  in  such  cases,  and  tuberculosis  may  develop  with  wonderful  rapidity. 
It  is  important,  therefore,  to  remove  all  doubt  as  to  the  possible  extra- 
uterine  origin  of  the  disease  before  assuming  its  inclusion  in  the  category 
of  congenital  tuberculosis.  Obviously,  in  the  great  majority  of  cases  this 
is  attended  with  much  difficulty.  No  uncertainty,  however,  is  involved 
in  observations  relating  to  fetal  and  placental  examinations,  instances 
of  unquestionable  tuberculosis  of  these  tissues  being  recorded.  Well- 
defined  tuberculous  changes  have  been  reported  in  the  lungs,  liver, 
spleen,  pleura,  and  peritoneum  of  infants  dying  a  few  days  after  birth, 
and  in  the  placentas  of  mothers  who  were  in  the  last  stages  of  consumption. 

Warthin  believes  that  the  occurrence  of  pregnancy  in  a  phthisical 
patient  facilitates  the  introduction  of  tubercle  bacilli  into  the  blood- 
stream and  the  placental  sinuses.  He  describes  five  forms  of  tuberculosis 
of  the  placenta:  (1)  Decidual,  (2)  intervillous,  (3)  intravillous,  (4) 
intravascular  chorionic,  (5)  chorio-amniotic — the  first  two  being  the  most 
common.  He  states  that  the  existence  of  placental  lesions  favors  greatly 
the  entrance  of  bacilli  into  the  fetal  circulation,  but  that  the  absence 
of  well-defined  structural  change  in  the  placenta  does  not  preclude  the 
possibility  of  fetal  infection.  Warthin  emphasizes  the  fact  that  numerous 
bacilli  may  be  present  in  the  fetal  blood-stream  without  exciting  local 
lesions. 

It  has  been  reported  that  despite  the  normal  appearances  of  fetal 
organs  and  of  the  placenta,  positive  results  have  followed  the  inoculation 
of  animals  with  portions  of  these  tissues.  The  same  is  true  of  injections 
of  blood  from  the  placental  circulation.  In  contradistinction  to  these 
observations  a  large  number  of  similar  experiments  have  been  performed 
without  the  production  of  tuberculous  infection  in  lower  animals.  Por- 
tions of  the  organs  of  still-born  infants  from  tuberculous  mothers  have 
been  injected  repeatedly  into  the  peritoneal  cavity  of  guinea-pigs  and  rab- 
bits without  success.  Small  animals  during  pregnancy  have  been  in- 
fected virulently  with  human  tubercle  bacilli  and  the  progeny  in  only 
a  small  proportion  of  cases  were  found  to  be  tuberculous.  Instances  of 
reported  congenital  tuberculosis  have  appeared  to  be  more  frequent  in 
animals  than  in  human  beings. 

In  view  of  the  separate  placental  and  maternal  circulations  it  may  be 
assumed  that  the  transmission  of  tubercle  bacilli  from  a  consumptive 
mother  to  the  fetus  in  utero  cannot  occur  save  as  a  result  of  such  path- 
ologic change  in  the  structural  relations  as  will  permit  an  abnormal 
communication  between  the  two.  It  is  comprehended  that  this  may  take 
place  either  with  or  without  localized  tuberculous  processes  in  the  pla- 
centa. It  is  probable,  moreover,  that  the  toxins  which  have  accumulated 
in  the  placenta  may  be  transmitted  to  the  fetus  without  the  bacilli. 
Bossi  believes  that  the  toxins  thus  entering  the  fetal  circulation  are  largely 
responsible  for  the  physical  weakness  and  defective  development  of 
many  infants,  having  diminished  resistance  to  tuberculous  infection. 
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In  his  experience  as  an  obstetrician  he  has  had  opportunity  to  examine 
and  subject  to  animal  inoculation  a  large  number  of  fetal  organs,  as  well 
as  placental  tissues,  from  patients  in  advanced  phthisis,  and  seldom  has 
he  found  involvement  of  these  structures. 

Irrespective  of  the  clinical  and  experimental  evidence  adduced  to  sub- 
stantiate the  possibility  of  congenital  tuberculosis,  it  is  well  to  consider 
the  inferential  arguments  which  have  been  presented  as  suggestive  of 
intra-uterine  infection.  The  prolonged  latency  of  bacillary  infection,  par- 
ticularly in  the  glandular  tissues,  without  producing  active  symptoms 
until  a  remote  period  of  diminished  resistance,  is  often  regarded  as  indi- 
cative of  a  congenital  invasion.  The  basis  for  belief  in  latent  glandular 
infection  is  the  recognition  of  tubercle  bacilli  in  bronchial  and  mesenteric 
lymph-nodes  which  are  macroscopically  intact.  A  more  detailed  refer- 
ence to  these  findings  will  be  made  in  connection  with  glandular  tuber- 
culosis. 

The  reports  of  Pizzini  and  others,  to  which  reference  is  elsewhere  made, 
demonstrate  conclusively  the  not  infrequent  presence  of  bacilli  in  these 
structures,  apparently  without  unfavorable  consequences.  Portions  of 
glands  taken  from  patients  who  have  died  of  other  diseases  without 
displaying  traces  of  tuberculous  infection  have  been  injected  into  animals 
with  positive  results.  Rabinowitsch  has  recently  reported  an  interesting 
and  instructive  experience  in  connection  with  the  mediastinal  glands  of 
patients  clinically  free  from  tuberculosis.  The  glands  had  been  the  seat 
of  inflammatory  processes,  evidently  resulting  from  the  initial  infection, 
and  had  subsequently  undergone  a  degenerative  change,  becoming  so 
calcified  as  to  present  the  hardness  of  stone.  Inoculation  of  lower  ani- 
mals, however,  resulted  in  the  development  of  definite  tuberculous  infec- 
tion. In  these  cases  the  period  of  latency  of  the  bacilli  must  have  been 
very  prolonged. 

Such  an  observation  is  directly  opposed  to  the  view  of  Cornet,  who, 
although  admitting  the  existence  of  tuberculous  glands  without  macro- 
scopic change,  argues  against  a  so-called  latency  of  any  considerable 
duration.  He  disputes  a  disproportionate  longevity  of  the  bacillus  in 
glands  as  compared  with  tuberculous  processes  in  general.  He  asserts 
that  there  is  not  sufficient  proof  that  tubercle  bacilli  may  retain  their 
virulence  for  years  and  yet  remain  in  the  body  as  innocuous  non-multi- 
plying parasites  without  encapsulation.  He  evidently  does  not  believe 
that  their  prolonged  sojourn  in  the  glandular  tissues,  even  if  true,  can 
be  considered  an  effective  argument  in  favor  of  their  intra-uterine  origin. 
Despite  his  protests,  there  appear  to  be  ample  clinical  and  experimental 
data  in  support  of  a  belief  in  latent  infections  of  very  prolonged  duration. 

Huebner  has  recently  reported  that  tubercle  bacilli  are  agglutinated 
by  the  blood  of  many  non-tuberculous  children.  This  at  least  may  be 
regarded  as  provisional  evidence  concerning  the  existence  of  latent  foci 
of  infection.  The  blood  from  the  umbilical  cord  was  reported  never  to 
agglutinate  the  bacilli.  The  lowest  percentage  of  agglutination  was 
found  in  children  entirely  devoid  of  clinical  evidences  of  tuberculosis, 
and  the  highest,  in  those  presenting  suspicion  of  a  scrofulous  taint.  A 
high  percentage  was  also  found  in  those  with  hypertrophied  tonsils  and 
adenoids.  Salge  has  reported  that  the  blood  of  babies  under  one  year  of 
age  without  suspicion  of  tuberculosis  agglutinates  tubercle  bacilli  in  12.5 
per  cent,  of  cases.  He  concludes  that  tubercle  bacilli  are  frequently 
present  in  the  blood  without  demonstrable  lesions  in  the  tissues,  and  hence 
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that  too  much  dependence  should  not  be  placed  upon  the  autopsy  findings 
Schkarin  records  a  positive  result  of  the  agglutination  test  in  21  4  per 
cent,  of  non-tuberculous  children.  From  these  reports  it  must  be  admitted 
that  latent  foci  of  tuberculous  infection  are  much  more  common  in  little 
children  than  is  generally  supposed.  It  hardly  follows,  however  that 
this  should  be  regarded  as  proof  of  hereditary  transmission,  although  the 
evidence,  as  to  an  increased  inherited  predisposition,  is  quite  conclusive. 

The  frequency  of  the  disease  at  an  early  age,  however,  is  irrefutable* 
and  is  responsible  in  a  measure  for  Baumgarten's  contention.  Mortality 
statistics  are  extremely  high,  particularly  after  the  last  quarter  of  the 
first  year,  and  increase  progressively  with  each  year  of  life  up  to  the  age  of 
fifteen  or  sixteen.  It  must  be  remembered  that  infants  are  remarkably 
susceptible  to  tuberculous  infection,  and  that,  as  a  rule,  the  course  is 
excessively  rapid.  It  would  appear  that  but  little  resistance  is  offered 
to  the  onward  progress  of  the  bacillus.  It  is  well  known  that  the  tissues 
are  much  more  delicate  in  structure  and  more  easily  permeable  by  bacilli 
than  in  adults,  and  that  the  lymphatic  spaces  are  proportionately  larger, 
offering  less  obstruction  to  the  advance  of  the  infection.  It  seems  diffi- 
cult to  reconcile  these  established  facts  with  a  theory  of  the  congenital 
transmission  of  the  microorganism  as  well  as  of  the  toxins.  If  the  latter 
be  conceded  to  restrict  development  and  impair  resistance,  there  could 
scarcely  continue  an  indefinite  period  of  bacillary  infection  without 
clinical  evidence  of  the  disease.  That  latent  tuberculous  foci  do  exist 
in  many  cases  is  beyond  dispute,  but  it  may  be  questioned  properly  if 
the  sources  of  infection  in  such  cases  are  not  extra-uterine  rather  than 
congenital.  This  hypothesis  is  the  more  reasonable  in  view  of  the  nega- 
tive evidence  previously  presented  regarding  the  infrequency  of  tuber- 
culosis in  utero.  In  this  manner  an  explanation  is  afforded  as  to  the 
existence  of  latent  infection  in  children  which  is  impossible  of  rational 
interpretation  from  an  acceptance  of  the  doctrine  of  hereditary  trans- 
mission. 

Baumgarten,  in  his  advocacy  of  the  inheritance  idea,  has  adduced  two 
arguments  to  substantiate  his  position,  which  are  evidently  opposed  to 
each  other.  He  advances  the  theory  of  a  wide-spread  latency,  and,  at 
the  same  time,  points  to  alarming  statistics  of  infantile  death  from  tu- 
berculosis. The  former  is  explainable  only  upon  the  assumption  of  a 
perfectly  established  defense  on  the  part  of  an  organism  infected  prior 
to  birth,  and  the  latter  upon  the  belief  in  a  relatively  diminished  resist- 
ance at  this  time  of  life.  Upon  the  other  hand,  the  opponents  of  his 
theory  can  easily  reconcile  the  existence  of  latent  tuberculous  infection 
in  some  children  to  their  relatively  increased  powers  of  defense. 

The  general  frequency  of  the  disease  among  the  very  young  may ^  be 
explained  in  part  by  the  unusual  opportunities  for  extrauterine  infection 
arising  from  the  almost  ubiquitous  distribution  of  the  bacilli  and  the 
peculiarly  irresponsible  habits  characteristic  of  this  age.  The  possible 
sources  of  infection  at  this  time  of  life  are  almost  infinite,  and  include  the 
indiscriminate  fondling  by  tuberculous  individuals,  the  contamination  of 
milk  and  other  foods,  the  playing  upon  the  floor  or  ground,  and  the 
placing  of  miscellaneous  objects  in  the  mouth.  Considerations  pertaining 
to  the  early  infection  of  the  very  young  through  the  alimentary  and 
respiratory  tracts  will  be  reserved  for  later  discussion.  That  these 
channels  constitute  important  routes  of  infection  in  little  children  who 
are  born  healthy  is  impossible  of  controversion. 
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The  fact  concerning  which  all  observers  agree  is  the  lamentably  high 
death-rate  in  infants  from  tuberculosis.  Botz  has  reported  2576  autopsies 
in  tuberculous  children,  of  which  27.8  per  cent,  died  the  first  year.  Comby 
has  found  529  tuberculous  subjects  during  the  course  of  1432  autopsies 
on  children  in  the  hospitals  of  Paris  during  a  period  of  fourteen  years. 
Among  216  infants  dying  in  the  first  three  months  of  life,  4,  or  less  than 
2  per  cent.,  were  tuberculous.  Among  1008  under  two  years  of  age,  252, 
or  about  25  per  cent.,  were  tuberculous.  After  the  second  year  the  pro- 
portion of  tuberculous  subjects  increased  progressively  to  45,  50,  60,  and 
65  per  cent. 

Barbier  and  Boudon  have  recently  reported,  as  a  result  of  their  statis- 
tical researches,  that  among  100  children  in  the  Paris  hospitals,  43  die 
every  year  of  tuberculosis.  Their  analysis  shows  that  for  the  first  year 
the  death-rate  varies  from  20  to  30  per  cent.;  for  the  second,  40  to  50 
per  cent.;  for  the  third  and  fourth,  about  60  per  cent.;  from  the  fifth  to 
the  seventh,  over  60  per  cent.;  and  between  eight  and  sixteen  years, 
about  70  per  cent.  That  the  morbidity  is  even  greater  than  the  mortality 
is  shown  by  the  fact  that  there  was  a  gradual  increase  of  latent  tuberculosis 
beginning  from  the  fourth  month. 

Hamburger  and  Sluka,  upon  the  basis  of  2557  autopsies  on  children 
under  fifteen  years  of  age,  state  that  tuberculosis  was  the  direct  cause  of 
death  in  all  cases  in  which  the  infection  was  found  in  infants  under  six 
months.  In  the  second  six  months  of  life  death  was  caused  directly  by 
tuberculosis  in  75  per  cent,  of  the  cases,  while  after  two  years  the  pro- 
portion was  still  less.  According  to  Blumer,  Schwer's  statistics,  including 
1300  cases,  are  to  the  effect  that  45  per  cent,  were  under  three  years  of  age. 

Bulstrode  has  cited  the  results  of  Ganghofner,  obtained  from  an 
analysis  of  1800  autopsies  upon  children  dying  of  non-tuberculous  diseases. 
Among  460  cases  under  one  year  the  percentage  infected  with  tuberculosis 
was  7.1.  Of  536  from  one  to  two  years  the  percentage  was  16.  Among 
476  ranging  from  two  to  seven  years  24.5  per  cent,  were  tuberculous. 
Of  271  from  four  to  six  years  the  percentage  was  26.9.  There  were  123 
from  six  to  eight  years,  with  a  tuberculosis  percentage  of  26.8. 

Dietrich,  of  Berlin,  from  a  recent  analysis  of  the  official  publications 
of  the  Prussian  statistical  office,  reports  that  "  there  are  a  greater  number 
of  actual  deaths  from  tuberculosis  in  the  first  year  of  life  than  in  any  other 
age  period."  He  further  states  that  there  has  been  no  actual  decrease  in 
the  number  of  deaths  from  tuberculosis  among  infants  in  Prussia  during 
the  last  ninety  years.  While  the  total  mortality  rate  in  that  country 
from  tuberculosis  has  diminished  one-third  during  the  past  thirty  years, 
there  has  taken  place  curiously  a  slight  increase  in  the  relative  number  of 
deaths  from  this  disease  in  the  first  year  of  life,  thus  showing  the  dispro- 
portion existing  between  this  and  other  age  periods.  Despite  the  active 
educational  propaganda  now  being  instituted  in  Prussia,  it  is  evident  that 
a  pronounced  further  diminution  of  the  total  death-rate  from  tuberculosis 
can  be  secured  only  by  effective  measures  to  limit  the  infection  in  infancy. 

Sachs,  in  a  recent  study  concerning  the  incidence  of  tuberculosis 
among  children  of  tuberculous  parents,  reports  that  of  171  found  to  be 
infected,  4  were  under  one  year,  16  between  one  and  five  years,  36  between 
five  and  ten  years,  43  between  ten  and  fifteen  years,  30  between  fifteen 
and  twenty  years,  and  42,  or  25  per  cent,  of  the  total  number,  above 
twenty  years. 

Dunn,  from  a  recent  review  of  the  literature,  observes  that  tuberculosis 
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is  rare  in  the  first  three  months  of  life,  but  increases  thereafter  from  month 
to  month,  at  least  during  the  first  few  years.  He  estimates  the  number 
developing  tuberculosis  during  the  first  three  months  to  be  about  2  per 
cent.;  the  second  three  months,  16  to  17  per  cent.;  the  second  six  months 
22  to  26  per  cent.;  from  one  to  two  years,  42  to  44  per  cent.;  from  two 
to  ten  years,  67  per  cent.;  and  from  ten  to  fifteen  years,  64  to  77  per  cent 

Adams  has  cited  the  statistics  of  the  Children's  Hospital  in  the  District 
of  Columbia  during  a  period  of  twelve  years,  2.2  per  cent,  of  all  patients 
admitted  to  the  baby  ward  being  tuberculous.  He  reports  that,  excluding 
infants  under  eighteen  months,  the  proportion  of  tuberculosis  is  about 
40  per  cent.,  thus  approximating  in  frequency  the  results  obtained  by 
Mueller,  of  Munich.  The  records  of  the  Washington  Hospital  for  Found- 
lings, however,  indicate  a  relatively  diminished  prevalence  of  tuberculosis 
the  disparity  of  results  being  attributable  to  pronounced  racial  and  social 
differences  among  the  inmates  of  these  two  institutions.  The  lungs  and 
bronchial  lymph-nodes  were  found  involved  in  90  per  cent,  of  the  cases. 

Holt  has  stated  that  during  the  nineteen  months  ending  May  1,  1907J 
67  cases  of  pulmonary  tuberculosis  were  treated  in  the  New  York  Babies' 
Hospital,  62  being  under  two  years  of  age.  The  diagnosis  was  determined 
by  the  detection  of  tubercle  bacilli  in  the  sputum  in  54  living  cases,  by 
postmortem  findings  in  10,  by  the  presence  of  tubercle  bacilli  in  the  spmal 
fluid  in  1,  by  the  tuberculin  reaction  in  1,  and  by  typical  clinical  symptoms 
in  1.  The  demonstrable  presence  of  tubercle  bacilli  in  the  sputum  in 
over  80  per  cent,  of  children  under  two  years  of  age  is  of  unusual  interest. 
The  method  employed  for  this  purpose  consisted  of  irritating  the  pharynx 
with  a  swab  and  obtaining  the  sputum  for  examination  upon  a  bit  of 
gauze  or  muslin.  These  results  are  especially  unique  in  view  of  the  former 
consensus  of  opinion  that  the  pulmonary  form  of  tuberculosis  is  com- 
paratively rare  in  little  children.  With  further  reference  to  the  seat  of 
tuberculous  lesions,  Holt  has  reported  a  series  of  119  cases  under  three 
years.  The  lungs  were  affected  in  99  per  cent.,  the  bronchial  lymph- 
nodes  in  96  per  cent.,  the  mesenteric  lymph-nodes  in  35  per  cent.,  and  the 
intestines  in  37  per  cent. 

Adams  has  alluded  to  the  statistics  obtained  at  the  Pendlebury 
Hospital,  Manchester,  England,  the  lungs  being  involved  in  93  per  cent., 
the  bronchial  lymph-nodes  in  70  per  cent.,  the  mesenteric  lymph-nodes 
in  59  per  cent.,  and  the  intestines  in  50  per  cent. 

Martha  Wollstein,  upon  the  basis  of  postmortem  examinations,  has 
studied  the  incidence  of  tuberculous  lesions  in  infants  and  young  children. 
Tuberculosis  was  found  at  autopsy  in  185  children  under  four  years  of 
age.  Of  all  coming  to  autopsy  during  the  first  year  of  life,  12  per  cent, 
had  tuberculosis;  in  the  second  year,  33  per  cent.,  and  of  those  older  than 
two  years,  34  per  cent.  Tuberculous  infection  was  found  in  3  infants  less 
than  three  months  of  age,  the  youngest  being  seven  weeks. 

Cleaveland  Floyd  and  H.  I.  Bowditch  have  conducted  a  study  of  1000 
children  under  observation  for  a  number  of  months  at  the  Boston  Con- 
sumptives' Hospital.  The  ages  ranged  from  a  few  months  to  fifteen 
years.  In  about  40  per  cent,  of  these  cases  a  diagnosis  of  definite  pul- 
monary lesions  was  made  upon  the  basis  of  repeated  physical  examina- 
tions, bacteriologic  findings,  and  the  employment  of  the  x-ray.  In 
addition,  26  per  cent,  exhibited  clinical  manifestations  of  tuberculosis 
without  positive  physical  signs  of  pulmonary  infection.  Six  hundred  and 
seventy-nine  children  had  been  in  immediate  contact  with  tuberculosis 
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in  the  home,  570  being  taken  from  poor  habitations  containing  living 
consumptives  and  107  others  from  abodes  in  which  recent  deaths  had  taken 
place  from  the  disease.  Clearly  defined  signs  of  pulmonary  tuberculosis 
were  recognized  in  36  per  cent,  of  these  cases. 

The  preceding  reports  relative  to  the  frequency  of  pulmonary  tuber- 
culosis in  children  are  somewhat  at  variance  with  the  recorded  results  of 
two  English  observers,  R.  A.  Young  and  J.  A.  Coutts.  The  former 
states  that  in  his  own  experience,  out  of  337  children  with  cough,  expec- 
toration, and  emaciation,  he  has  found  only  45  with  definite  physical 
evidences  of  pulmonary  tuberculous  infection.  In  but  a  very  small 
number  was  a  positive  diagnosis  obtained  by  the  detection  of  tubercle 
bacilli  in  the  sputum.  The  experience  of  Coutts  leads  him  to  conclude 
that  pulmonary  tuberculosis  in  children  is  not  merely  comparatively 
infrequent,  but  exceedingly  rare.  It  is  probable  that  through  the  de- 
tailed application  of  our  present  means  of  diagnosis  the  frequency  of  pul- 
monary tuberculosis  in  infancy  will  become  more  fully  appreciated. 

Grancher,  of  Paris,  after  an  examination  of  4226  school-children, 
has  recently  reported  that  15  per  cent,  were  found  tuberculous.  Roeder, 
of  Berlin,  as  the  result  of  systematic  examinations,  found  a  surprisingly 
large  number  of  school-children  with  incipient  tuberculosis.  Eighteen 
cases  have  been  reported  by  Mackenzie  among  600  school-children  in 
Edinburgh.  McCaw  has  stated  that  out  of  a  total  number  of  26,193 
cases  in  Belfast  coming  under  medical  observation  for  various  affections, 
20  per  cent,  of  those  under  five  years  of  age  were  found  tuberculous. 
Chalmers,  from  an  investigation  of  the  frequency  of  tuberculosis  among 
the  children  of  Glasgow,  reports  that  there  is  a  direct  relation  between  the 
prevalence  of  the  disease  and  the  increase  of  poverty.  School-children 
belonging  to  families  occupying  three  rooms  were  found  tuberculous  in 
3.4  per  cent,  of  all  cases;  if  two  rooms  were  used,  in  5.9  per  cent.,  but 
if  a  single  room,  in  8.3  per  cent.  Other  statistical  observations  of  a 
similar  nature  to  the  preceding  will  be  given  in  connection  with  glandular 
tuberculosis.  Upon  the  basis  of  all  available  evidence  it  is  apparent 
that  while  there  exists  an  alarming  prevalence  of  tuberculosis  among 
children,  it  is  probably  attributable  to  external  conditions  rather  than  to 
mtra-uterine  infection. 

The  localization  of  the  tuberculous  lesions  among  children  in  portions 
of  the  body  not  readily  accessible  to  external  infection  is  regarded  by  some 
as  suggestive  of  a  congenital  origin.  It  is  a  matter  of  clinical  record 
that  at  this  age  the  tubercle  bacilli  display  a  special  predilection  for 
the  invasion  of  glands,  bones,  and  joints.  Baumgarten  assumes  that 
such  localization  must  be  of  accidental  development  if  not  occasioned 
by  transmission  in  utero,  but  disclaims  the  former,  both  on  account  of 
its  improbability  and  on  the  ground  that  the  bacilli  always  produce 
some  lesion  at  the  point  of  entry.  It  is  well  known,  however,  that 
lymph-nodes  are  often  invaded  without  visible  lesion  at  the  infection 
atrium,  whether  this  be  the  tonsil  or  the  intestinal,  pharyngeal,  and 
bronchial  mucosa.  In  a  large  number  of  cases  the  lymph-nodes  are 
the  primary  seat  of  the  tuberculous  process,  as  was  pointed  out  by  Weigert 
twenty  years  ago.  Harbitz  offers  corroborative  testimony  by  referring 
to  the  general  experience  of  pathologists  to  the  effect  that  in  children 
isolated  tuberculous  processes  are  rare  without  coincident  or  prior  in- 
fection of  the  bronchial  glands,  while  involvement  of  the  latter  without 
pulmonary  disease  is  not  infrequent.  Ribbert  and  Petruschky  assert 
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that,  in  the  great  majority  of  cases,  tuberculosis  of  the  lymph-glands  in 
children  antedates  infection  elsewhere.  Cnopp  has  shown  that  147 
children  out  of  298  victims  of  tuberculosis  had  bone  or  joint  disease, 
with  only  eight  of  these  exhibiting  infection  of  the  internal  organs. 

Numerous  statistical  reports  have  been  recorded  by  observers  as  to 
the  relative  frequency  in  children  of  tuberculous  processes  in  various 
portions  of  the  body.  Some  of  these  analyses  will  be  presented  in  con- 
nection with  tuberculosis  of  special  organs.  Upon  the  whole,  it  is  note- 
worthy that  the  lymphatic  glandular  structures  are  infected  in  a  very 
large  proportion  of  cases,  and  that  the  evidence  in  many  instances  has 
pointed  to  their  primary  involvement.  This,  however,  cannot  be  con- 
sidered an  argument  in  favor  of  congenital  or  hematogenous  invasion. 
Bacilli  are  known  to  penetrate  intact  mucous  membranes  and  gain  en- 
trance to  proximal  glands  without  clinical  evidence  of  disease.  Further- 
more, were  the  infection  derived  in  utero,  it  would  be  supposed  that  the 
liver  and  abdominal  viscera  should  represent  the  primary  seat  of  the 
disease,  but  these  organs  are  found  involved  in  children  much  less  fre- 
quently than  other  portions  of  the  body. 

Perhaps  the  greatest  factor  in  the  evolution  of  the  belief  in  heredi- 
tary transmission  has  been  the  oft-noted  development  of  tuberculosis  in 
succeeding  generations. 

Kraemer  found  authentic  evidences  of  infection  in  the  ancestry  of 
70  per  cent,  of  all  his  tuberculous  patients.  Among  150  children  of  tuber- 
culous parents  examined  by  Miller  and  Woodruff,  76,  or  51  per  cent., 
were  found  to  be  positively  tuberculous;  21,  or  31  per  cent.,  doubtful; 
and  43,  or  29  per  cent.,  non-tuberculous.  A  positive  diagnosis  was  made 
chiefly  upon  the  basis  of  malnutrition,  the  physical  signs,  sputum  ex- 
aminations, and  the  tuberculin  test.  Enlarged  cervical  glands,  hyper- 
trophied  tonsils,  and  adenoids  were  found  of  but  relatively  slight  value 
as  factors  of  diagnosis. 

Sachs'  investigation  concerning  the  prevalence  of  tuberculosis  among 
the  offspring  of  tuberculous  parents  included  an  examination  of  322 
children  in  146  families  from  among  the  laboring  classes  ^  inhabiting  the 
poorer  districts  of  Chicago.  The  fathers  were  tuberculous  in  32  instances, 
non-tuberculous  in  71,  and  dead  from  tuberculosis  in  43.  The  mothers 
were  infected  with  tuberculosis  in  58  instances,  apparently  non-tubercu- 
lous in  66,  and  dead  from  tuberculosis  in  22.  Both  parents  were  tubercu- 
lous in  seven  families.  Among  the  parents  dead  from  tuberculosis 
there  were  58  per  cent,  who  had  died  within  one  year  preceding  the  in- 
vestigation, 79  per  cent,  within  two  years.  Of  the  322  children  examined, 
171  were  found  tuberculous,  151  non-tuberculous,  in  72  the  diagnosis 
being  determined  upon  the  basis  of  physical  signs  in  conjunction  with 
fever  and  other  clinical  manifestations,  with  positive  bacteriologic  findings 
in  14  instances.  The  age  distribution  has  already  been  reported. 

Of  the  322  children  examined,  230  were  born  before  and  92  after 
the  parent  became  tuberculous.  Of  the  171  presenting  evidences  of  in- 
fection, 126  were  born  before  and  45  after  the  development  of  tuberculosis 
in  the  parent.  A  total  of  613  children  were  born  to  these  146  families, 
although  but  322  were  included  among  the  number  of  those  examined. 
Among  458  born  before  the  onset  of  tuberculosis  in  the  parent,  there  were 
365  living  and  93  dead,  or  20  per  cent.  Of  155  born  after  the  recognition 
of  a  tuberculous  infection  in  the  parent,  there  were  114  living  and  41,  or 
26  per  cent.,  dead.  In  77  families  the  entire  number  of  children,  i.  e., 
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264,  was  examined,  and  29  per  cent,  showed  positive  evidence  of  tuber- 
culosis. Among  these  264  children  who  were  born  before  the  parent 
became  tuberculous  the  disease  developed  in  28  per  cent.,  and  in  31  per 
cent,  of  those  who  were  born  subsequently. 

In  connection  with  these  statistical  observations  it  is  important  to 
note  that  the  immediate  surroundings  were  extremely  favorable  for  a 
transmission  of  the  disease. 

Among  the  67  cases  of  tuberculosis  in  infants  reported  by  Holt,  it  was 
possible  to  trace  a  definite  history  of  tuberculosis  among  the  parents  in 
21  cases.  Positive  evidence  of  the  disease  was  obtained  in  some  other 
member  of  the  household  in  6  instances.  Among  Szaboky's  cases,  to 
which  allusion  has  been  made,  tuberculosis  was  considerably  more  frequent 
among  children  with  an  inherited  disposition.  Manifestations  of  tuber- 
culosis appeared  in  the  parents  before  the  birth  of  their  children  in  one- 
third  of  the  cases.  There  was  a  small  percentage  of  tuberculosis  in  the 
grandparents,  and  still  less  among  brothers  and  sisters. 

Williams  records  a  family  predisposition  in  48.4  per  cent,  out  of  1000 
cases  of  consumption,  but  this  report  is  divested  of  much  of  its  significance 
when  he  adds  that  only  12  per  cent,  were  parental  and  1  per  cent,  grand- 
parental,  the  remaining  34.4  per  cent,  being  of  collateral  relation.  Solly 
reported,  from  an  analysis  of  250  cases,  28.8  per  cent,  with  a  history  of 
parental  tuberculosis.  My  own  observations,  based  upon  an  analysis 
of  2070  cases,  show  a  family  history  of  tuberculosis  in  518,  or  25  per  cent. 
Of  these,  398  were  instances  of  parental  tuberculosis  and  94  of  grand- 
parental.  In  26,  tuberculosis  had  existed  both  in  parents  and  grand- 
parents. 

It  is  apparent  that  the  factor  of  postnatal  infection  must  be  com- 
pletely eliminated  in  order  to  determine  the  degree  to  which  hereditary 
transmission  or  predisposition  is  responsible  for  the  development  of  the 
disease.  Owing  to  the  closeness  of  contact  of  young  children  with  in- 
fected parents,  it  is  probable  that  direct  contagion  is  an  exceedingly 
important  factor  in  a  large  proportion  of  cases.  The  influence  of  heredity 
will  be  further  discussed  in  another  connection. 

A  noteworthy  feature  of  this  subject  is  the  infrequency  of  tuberculosis 
in  orphan  asylums,  in  which  one  would  naturally  expect  such  a  disease 
to  flourish  if  hereditary  influence  could  be  assigned  as  a  factor  of  especial 
etiologic  importance.  Congenital  tuberculosis,  though  an  admitted 
possibility,  must  be  regarded  as  of  rare  occurrence. 


CHAPTER  VI 
INFECTION  BY  WAY  OF  THE  RESPIRATORY  TRACT 

THE  inhalation  theory  of  tuberculous  infection  for  many  years  was 
accorded  a  quite  general  acceptance.  This  method  of  invasion  of  the 
body  by  the  tubercle  bacillus  appears  upon  superficial  thought  an 
eminently  simple  and  natural  explanation  of  localized  tuberculous  proc- 
esses within  the  lung.  So  reasonable  and  apparently  satisfactory  a 
conviction  concerning  the  origin  of  the  disease  in  the  overwhelming 


INFECTION    BY   WAY   OF   THE   RESPIRATORY  TRACT  75 

majority  of  cases  has  been  rudely  disturbed  by  the  results  of  recent 
clinical,  pathologic,  and  experimental  investigation.  The  older  articles 
of  faith  regarding  this  mode  of  infection,  which  hitherto  have  been  sub- 
scribed to  almost  universally,  are  now  the  subject  of  an  animated  con- 
troversy. A  spirited  discussion  has  arisen  involving  the  frequencv  of 
respiratory  infection.  ^  Some,  as  a  result  of  considerable  research/  are 
inclined  to  repudiate  in  toto  the  inhalation  theory  of  bacillary  invasion 
and  to  accept  the  alimentary  tract  as  practically  the  exclusive  channel 
of  infection.  Others,  while  not  denying  the  sustained  logic  of  newer 
anatomic  study,  embrace  the  belief  that  but  an  occasional  path  for  the 
bacillus  is  afforded  by  the  gastro-intestinal  canal  or  the  pharynx,  and 
insist  that  such  admission  detracts  nothing  from  the  tenability  of  for- 
mer views.  They  still  adhere  to  the  opinion  that  the  respiratory  tract 
constitutes  the  principal  avenue  traversed  by  the  bacillus  in  entering 
the  body.  It  is  significant  that  even  among  the  advocates  of  this  theory 
some  violent  discussions  have  taken  place  with  reference  to  the  precise 
manner  in  which  the  microorganism  is  permitted  to  gain  entrance  into 
the  lungs  through  the  inspired  air. 

Cornet  was  an  early  exponent  of  the  doctrine  that  inhalation  infec- 
tion took  place  solely  through  the  conveyance  of  tubercle  bacilli  with 
contaminated  dust  to  the  terminal  bronchioles  and  alveoli  by  means  of 
the  respiratory  current.  The  essential  element  of  danger  attaching  to 
tuberculous  sputum  was  regarded  as  attributable  exclusively  to  its  dry- 
ness.  Thus  the  presence  of  a  consumptive  as  a  source  of  possible  conta- 
gion to  others  was  believed  to  be  of  serious  import  only  in  the  event  of 
a  careless  disposal  and  drying  of  the  sputum.  The  possibility  of  infec- 
tion through  the  expired  air  of  a  pulmonary  invalid  was  forthwith  dis- 
credited. Fliigge  and  his  pupils,  however,  have  shown  conclusively 
that  consumptives  in  the  act  of  coughing,  and  even  of  loud  talking,  may 
disseminate  a  fine  spray  containing  tubercle  bacilli.  The  demonstration 
of  this  so-called  droplet  infection  is  regarded  by  many  students  as  sug- 
gesting that  the  disease  is  transmitted  chiefly  through  moist  particles  of 
sputum.  Accordingly,  there  is  observed  in  some  quarters  a  tendency  to 
minimize  the  danger  of  transmission  of  tuberculosis  through  the  expec- 
toration. This,  however,  is  attended  by  a  corresponding  modification 
of  previous  opinions  relating  to  the  harmlessness  of  contact  with  careful 
consumptives.  This  later  belief  in  the  distribution  of  bacilli  through 
the  exhaled  air  has  fostered  an  exaggerated  notion  as  to  the  actual 
likelihood  of  infection  arising  from  close  proximity  to  pulmonary  invalids. 

Before  discussing  the  relative  merits  of  the  theories  of  transmission 
from  moist  and  dry  sputum  it  is  well  to  consider  the  general  proposition 
regarding  the  respiratory  tract  as  an  avenue  of  tuberculous  infection, 
and  to  review  the  evidence  upon  which  may  be  based  an  assumption  as 
to  its  practical  importance.  The  arguments  which  have  been  adduced 
from  time  to  time  in  support  of  the  inhalation  method  of  infection  have 
been:  (1)  The  supposed  frequency  of  primary  pulmonary  involvement 
and  the  assumed  rarity  of  primary  intestinal  tuberculosis;  (2)  results 
of  experiments  upon  animals;  (3)  the  prevalence  of  consumption  among 
inmates  of  prisons  and  other  institutions;  (4)  the  repeated  coincidence 
of  the  disease  in  the  same  apartments  among  tenement  districts. 

These  affirmative  contentions  are  worthy  of  a  brief  consideration 
seriatim.  Supporters  of  the  inhalation  theory  have  pointed  to  the  lungs 
and  bronchial  glands  as  the  primary  foci  of  disease  in  the  vast  majority 
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of  instances.  Complicating  lesions  in  other  parts  of  the  body  were  recog- 
nized as  more  recent  manifestations.  It  should  be  understood,  however, 
that  no  evidence  has  been  presented  to  suggest  that  involvement  of  the 
lungs  precedes  a  tubercle  deposit  in  the  bronchial  glands.  On  the  con- 
trary, from  the  available  data  it  is  reasonable  to  conclude  that  the  direct 
reverse  is  the  case.  The  observations  of  Weigert,  Harbitz,  Ribbert,  and 
Petruschky  concerning  the  relation  of  lymph-node  tuberculosis  to  pul- 
monary involvement  have  been  referred  to  in  the  previous  chapter. 
Many  pathologists  agree  as  to  the  much  greater  frequency  of  isolated 
tuberculous  processes  in  bronchial  glands  than  in  pulmonary  tissues. 
Smith,  in  an  exhaustive  study  of  tuberculosis  in  cattle,  while  averring 
that  the  usual  method  of  infection  is  through  the  inhalation  of  tubercle 
bacilli,  yet  states  that  the  chief  seat  of  the  lesion  is  in  the  lymph-nodes. 
In  many  herds  examined  by  him  there  were  found  several  animals  ex- 
hibiting no  tuberculous  lesions  whatever  save  lymph-node  disease. 
In  one  herd  of  sixty  animals  fifty-three  were  found  tuberculous,  and  of 
this  number  twenty-seven  had  well-defined  involvement  of  thoracic 
lymph-nodes  without  pulmonary  infection.  The  only  satisfactory 
explanation  of  such  an  occurrence  in  harmony  with  the  theory  of  inhala- 
tion infection  is  a  primary  invasion  of  these  structures  after  the  penetra- 
tion of  an  intact  mucous  membrane.  This  Smith  readily  concedes,  but 
believes  the  passage  of  bacilli  to  the  mediastinal  glands  in  cattle  to  be 
largely  through  the  tracheal  or  bronchial  mucosa. 

While  it  is  true  that  an  involvement  of  certain  chains  of  lymphatics 
is  the  best  evidence  of  the  route  of  invasion  through  corresponding 
drainage  portals,  it  does  not  follow  that  infection  must  take  place  inva- 
riably through  such  channels.  There  is  abundant  evidence,  as  shown 
in  preceding  chapters,  to  the  effect  that  tuberculosis  of  the  bronchial 
glands  readily  occurs  without  the  respiratory  tract  serving  as  a  port  of 
entry.  Given  a  primary  tubercle  deposit  in  the  bronchial  glands,  it 
still  is  open  to  argument  if  such  invasion  be  attributable  in  general  to 
the  penetration  of  the  bacillus  through  the  mucous  membrane  of  the 
respiratory  tract.  In  view  of  the  experience  of  Calmette  and  Gue*rin, 
previously  alluded  to,  and  the  recent  observations  of  Jonathan  Wright, 
Schlossman,  and  Engel,  it  appears  perfectly  rational  to  assume  that  a 
most  important  lymphatic  pathway  of  glandular  invasion  is  through 
the  pharynx  and  digestive  canal.  While  no  positive  evidence  has  been 
presented  to  substantiate  the  claim  of  an  invariable  invasion  through 
the  peribronchial  lymphatics,  it  has  been  demonstrated  definitely  that 
the  microorganism  may  gain  entrance  to  the  lymphatics  through  the 
pharynx  or  intestine  and  advance  to  the  glandular  structures  after  the 
lapse  of  a  few  hours.  On  the  other  hand,  considerable  negative  testi- 
mony has  been  adduced  with  reference  to  the  ingress  of  bacilli  to  the 
mediastinal  lymph-nodes  through  the  tracheal  and  bronchial  mucosa. 

The  old  assumption  that  the  bronchial  glands  were  infected  by  the 
passage  of  the  bacilli  to  those  structures  from  the  pulmonary  tissues  has 
been  generally  abandoned.  It  is  clear  that  the  lungs  may  become  the 
seat  of  tuberculous  infection  by  extension  from  mediastinal  glands,  but 
whether  or  not  the  tubercle  bacilli  pass  in  large  numbers  through  the 
tracheal  and  bronchial  mucosa  to  the  proximal  lymphatic  glands  must 
remain  for  the  present  sub  judice.  Among  the  various  considerations 
having  a  negative  bearing  upon  this  subject  should  be  mentioned  many 
futile  attempts  to  induce  pulmonary  tuberculosis  by  the  injection  of 
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large  quantities  of  bacilli  into  the  trachea,  and  the  other  inoculation 
experiments  of  Calmette  and  Guerin,  Nocard  and  Rossignol. 

On  account  of  the  defensive  action  of  the  ciliated  epithelium  in  sweep- 
ing outward  offending  agents,  the  tubercle  bacilli  are  enabled  to  penetrate 
the  mucous  membrane  of  the  respiratory  tract  less  readily  than  that 
of  the  intestine.  It  has  been  claimed,  in  opposition,  that  the  presence 
of  fine  particles  of  dust  or  soot  in  the  bronchial  tubes  and  adjacent  glands 
is  convincing  evidence  of  the  ease  with  which  microorganisms  may  be 
similarly  conveyed.  The  early  work  of  Traube,  Kussmaul,  Schmidt, 
and  Zenker  had  suggested  that  palpable  dust  penetrated  the  pulmonary 
tissues.  As  the  terminal  bronchioles  and  alveoli  are  equipped  less 
formidably  with  cilia  than  the  large  and  medium-sized  bronchi,  it  has 
been  further  contended  that  those  particles  of  dust  and  bacteria  which 
eventually  gain  entrance  to  the  finer  bronchioles  are  ejected  with  greater 
difficulty  and  are  frequently  permitted  in  these  portions  to  obtain  a 
lodging-place. 

In  apparent  corroboration  of  these  theories  Cornet  has  succeeded  in 
producing  tuberculosis  in  guinea-pigs  by  exposing  them  to  dried  tubercu- 
lous sputum.  After  depositing  pulverized  sputum  upon  a  carpet  in  a 
room  of  76  cubic  meters,  he  placed  forty-eight  guinea-pigs  at  various 
distances  from  the  floor  and  obtained  characteristic  lesions  of  tuberculo- 
sis in  forty-seven.  Although  Villemin,  Koch,  Tappeiner,  Thaon,  and 
others  also  succeeded  in  producing  tuberculosis  of  bronchial  glands  in 
this  manner,  several  experimenters  failed  to  produce  infection  of  animals 
through  inhalation  exposure. 

It  has  been  pointed  out  that  many  of  the  earlier  experiments  yielding 
positive  results  are  not  altogether  reliable,  since  it  is  not  shown  that  the 
infection  was  conveyed  directly  to  the  lungs  through  the  inhaled  air. 
Although  the  development  of  pulmonary  lesions  was  beyond  question, 
it  has  not  been  made  perfectly  clear  in  all  cases  that  the  infection  did 
not  take  place  indirectly  through  the  alimentary  canal.  Furthermore, 
many  of  the  experiments  were  conducted  under  such  unusual  conditions, 
and  with  the  employment  of  so  large  a  quantity  of  infective  matter, 
as  to  render  them  more  or  less  inconclusive. 

Schweninger,  Tappeiner,  Bertheau,  and  Hoffman  exposed  animals 
to  a  spray  derived  from  a  solution  of  tuberculous  sputum.  In  some 
instances  pulmonary  lesions  were  found  at  the  end  of  three  weeks  after 
the  first  inhalation.  Buchner  and  Enderlen,  in  experimenting  upon 
rabbits  and  guinea-pigs,  found  that  infection  was  possible  even  without 
direct  exposure  to  the  spray. 

Dr.  Harlow  Brooks  has  recently  shown  that  monkeys  in  the  New 
York  Zoological  Garden  became  much  more  certainly  infected  when 
confined  in  cages  previously  occupied  by  tuberculous  animals,  and 
especially  when  the  dried  secretions  had  been  permitted  to  remain. 
It  appears,  however,  that  this  observation  should  not  be  accepted  as 
positive  evidence  concerning  the  precise  method  of  infection. 

Findel  has  recently  demonstrated  that,  after  the  performance  of 
tracheotomy  upon  dogs  and  calves,  the  direct  inhalation  of  tubercle 
bacilli  has  been  followed  by  tuberculous  infection,  and  that  the  number 
of  bacilli  necessary  for  this  purpose  is  apparently  less  than  the  amount 
required  to  accomplish  a  similar  result  through  the  digestive  tract. 
It  is  apparent,  however,  that  quantitative  estimates  of  this  character, 
based  upon  the  injection  of  bacilli  directly  into  the  bronchi  of  tracheot- 
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omized  animals,  are  scarcely  analogous  to  conditions  of  ordinary  respira- 
tion and  are  subject  to  many  possibilities  of  error.  Several  subsequent 
attempts  have  been  signally  unsuccessful. 

Svensson,  however,  claims  to  have  demonstrated  the  ease  with  which 
inoculation  infection  may  take  place  in  animals.  Four  rabbits  were 
placed  in  a  tightly  closed  wooden  cage  so  constructed  that  the  heads  of  the 
animals  could  project  into  the  front  portion  through  small  openings 
in  a  partition  wall.  The  heads  and  ears  were  bandaged  and  only  the 
noses  were  left  uncovered.  Five  milligrams  of  a  strongly  virulent  cul- 
ture of  tubercle  bacilli  of  the  bovine  type  after  drying  were  mixed 
with  a  tablespoonful  of  lampblack.  This  was  sprayed  upon  the  floor 
under  the  heads  of  the  rabbits  and  a  strong  current  of  air  quickly 
forced  through  a  rubber  pipe  having  minute  perforations  in  that  portion 
within  the  cage.  After  causing  the  powdered  lampblack  mixed  with 
tubercle  bacilli  to  rise  like  a  cloud  within  the  cage,  and  repeating  the 
experiment  several  times  during  a  period  of  fifteen  minutes,  one  rabbit 
was  extracted  and  killed,  and  portions  of  the  body  removed  and  placed 
in  separate  sterilized  Petri  basins,  and  injections  subsequently  made  into 
guinea-pigs.  The  three  remaining  rabbits  were  kept  in  the  cage  for 
about  two  hours,  when  they  were  extracted  and  one  killed,  the  organs 
being  removed  for  the  purpose  of  inoculation  into  guinea-pigs.  The 
third  rabbit  was  killed  upon  the  following  day  and  the  organs  removed. 
The  fourth  rabbit  died  thirty-two  days  after  the  inhalation,  showing 
upon  examination  well-defined  tuberculous  lesions  in  the  lungs  without 
evidence  of  other  infection.  Ten  guinea-pigs,  having  been  inoculated 
with  portions  of  the  lungs  of  the  three  rabbits,  were  found  definitely  tu- 
berculous, as  were  also  animals  receiving  injections  from  the  mucous 
membrane  of  the  throats  and  contents  of  the  stomachs  of  rabbits  Nos. 
1  and  2.  Four  guinea-pigs  survived  injection  of  material  from  the 
mesenteric  glands,  but  one  became  slightly  affected  with  tuberculosis. 
The  contents  of  the  duodenum  was  injected  into  six  guinea-pigs,  one  of 
which  subsequently  showed  evidence  of  tuberculosis,  the  inoculated 
material  having  been  derived  from  rabbit  No.  2.  It  is  stated  that  in 
rabbit  No.  1  the  infected  dust  had  not  penetrated  to  the  duodenum, 
while  in  No.  3  it  had  already  traversed  beyond  that  portion  of  the  alimen- 
tary tract.  Only  one  from  among  ten  animals  became  infected  as  a 
result  of  injections  with  the  lymphatic  glands. 

Fliigge  asserts  that,  after  inhalation  experiments,  the  inoculation 
of  guinea-pigs  with  the  peripheric  portions  of  the  lung  is  followed  by  the 
development  of  tuberculous  infection,  apparently  corroborating  a  belief 
in  the  entrance  of  bacilli  to  the  finer  bronchi  through  the  process  of 
inhalation. 

While  much  interest  attaches  to  these  observations,  it  is  hardly 
demonstrated  that  such  elaborate  experiments  offer  conclusive  evidence 
as  to  the  manner  in  which  the  infection  is  conveyed  to  human  beings. 
The  conditions  to  which  the  animals  were  subjected  must  differ  materially 
from  those  obtaining  in  the  every-day  life  of  man  and  animals.  Although 
the  possibility  of  transmitting  tuberculosis  to  guinea-pigs  confined  in 
small  cages  and  compelled  to  inhale  an  atmosphere  laden  with  bacilli 
is  admitted,  it  does  not  follow  that  the  ordinarily  inspired  air  of  human 
beings  conveys  tubercle  bacilli  to  the  finer  bronchioles,  there  to  penetrate 
the  mucosa.  In  man  the  sole  consideration  relates  to  the  accidental 
introduction  of  the  tubercle  bacillus  into  the  respiratory  tract,  which 
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assuredly  is  not  analogous  to  the  enforced  inhalation  of  innumerable 
bacilli  within  a  confined  space. 

It  is  important  to  note  that  the  pulmonary  infection  developing  in 
animals  as  a  result  of  inhalation  experiments  in  no  way  corresponds 
to  the  development  of  tuberculosis  among  human  beings.  It  is  not 
without  significance  that  the  involvement  thus  induced'  in  animals 
is  not  confined  to  the  apical  region,  but  is  distributed  more  or  less  uni- 
formly over  the  entire  lung.  The  bacillary  content  of  the  air  is  assuredlv 
much  less  than  the  fragments  of  impalpable  dust,  and  these,  as  a  rule 
do  not  proceed  unmolested  by  the  cilia  to  the  ultimate  bronchi.  In 
fact,  Van  Steenberge,  Grysez,  and  others  have  failed  to  produce  pulmo- 
nary anthracosis  in  animals  by  the  compulsory  inhalation  of  air  saturated 
with  soot,  and  have  reached  conclusions  directly  opposed  to  those  of 
Arnold,  Ponfick,  Fleiner,  Muscatello,  and  other  previous  observers. 
The  later  investigators  assume  that  this  condition  arises  from  the  swallow- 
ing of  particles  which  have  accumulated  within  the  nasopharynx  or 
pharynx.  They  assert  that,  upon  the  introduction  of  soot  into  the  stom- 
ach by  means  of  the  esophageal  tube,  thus  precluding  the  possibility 
of  inhalation  infection,  the  presence  of  these  particles  is  speedily  recog- 
nized in  the  mesenteric  and  mediastinal  glands.  In  connection  with 
this  experimental  data  Smith  introduces  an  element  of  uncertainty  by 
calling  attention  to  the  daily  ingestion  of  large  quantities  of  dirt  by 
domestic  animals.  While  the  mesenteric  and  mesocolic  lymphatic  nodes 
of  the  non-fastidious  pig  are  not  pigmented,  it  should  not  be  forgotten 
that  the  uncleanly  habits  of  this  animal  pertain  more  to  the  ingestion 
of  organic  filth  than  of  soot  or  non-organic  dust. 

In  long-standing  cases  of  pneumonokoniosis  the  presence  of  fine 
particles  of  dust  in  the  ultimate  bronchioles  has  been  cited  by  some  as 
satisfactory  proof  of  the  entrance  of  tubercle  bacilli  into  these  por- 
tions of  the  respiratory  system  in  the  act  of  inhalation.  It  should  be 
remembered,  however,  that  such  condition  exists  only  from  greatly 
prolonged  and  excessive  exposure  to  a  mineral  dust  capable  of  exciting 
mechanical  disturbance.  For  its  production  there  are  associated  con- 
ditions of  atmospheric  vitiation,  an  excessive  amount  of  dampness,  a 
non-vitalized  and  confined  air  which  is  contaminated  by  smoke,  carbon 
dioxid,  and  other  impurities. 

Again,  the  resulting  effects  are  not  incident  merely  to  the  inhalation 
of  dust.  There  often  develop  in  the  pulmonary  tissues  certain  struc- 
tural lesions,  permitting  in  themselves  a  degree  of  dust  retention  not 
possible  in  normal  conditions.  As  a  result  of  these  influences  there 
gradually  take  place  atrophic  and  nutritional  changes  in  the  mucous 
membranes,  with  a  destruction  of  the  superficial  epithelium.  As  the 
emphysema  and  chronic  bronchitis  progress,  opportunity  is  afforded 
for  the  accumulation  of  sooty  particles,  this  being,  however,  in  no  way 
analogous  to  ordinary  conditions  of  respiration.  It  is  of  further  interest 
to  note  that  anthracotic  conditions  are  not  restricted  necessarily  to 
apical  portions  of  the  lung,  as  often  asserted,  the  bases  being  involved 
quite  frequently  even  in  early  stages  (see  Plate  10).  For  the  above 
reasons  the  citation  by  Cornet  and  others  of  anthracosis  as  properly 
illustrative  of  the  mechanism  of  infection  with  tubercle  bacilli  is  obvi- 
ously inapt. 

The  usual  localization  of  tuberculous  lesions  at  the  apex  is  almost 
irrefutable  evidence  against  a  direct  inhalation  of  bacilli  to  the  remote 
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bronchioles  and  alveoli.  If  such  were  the  manner  of  infection,  it  would 
be  reasonable  to  suppose  that  the  initial  tuberculous  processes  should 
be  distributed  more  or  less  uniformly  over  the  entire  pulmonary  area. 
Upon  the  assumption  of  immediate  inhalation  infection  without  the 
intervention  of  the  bronchial  glands  it  would  be  necessary,  as  formerly, 
to  attribute  the  circumscribed  lesions  at  the  apex  to  such  generalized 
and  indefinite  causes  as  are  expressed  in  the  convenient  phrase,  "locus 
minoris  resistentice."  If  impaired  respiratory  effort  and  diminished 
blood-supply  at  this  point  serve  as  a  satisfactory  explanation  con- 
cerning the  development  of  tuberculosis  in  a  single  portion  of  the  lung, 
despite  an  equal  and  proportionate  dissemination  of  the  bacilli  through- 
out the  respiratory  tract,  it  is  difficult  to  account  for  the  essential  differ- 
ence in  the  localization  of  the  tuberculous  processes  in  children  and 
adults.  It  cannot  be  that  the  vicinity  of  the  hilus  and  the  base,  portions 
of  the  lung  notoriously  involved  in  children,  are  more  subject  at  that  age 
to  diminished  blood-supply  or  to  deficient  expansion.  Again,  if  such 
causes  are  conceded  to  exist  at  the  apex,  it  is  hard  to  understand  why 
lesions  at  that  point  are  prone  to  heal  with  more  or  less  rapidity. 

It  is  apparent  that  a  more  rational  explanation  of  the  site  of  the  tuber- 
culous lesions  is  demanded  than  the  hypothesis  of  a  weakened  local 
resistance,  applying  to  a  single  portion  of  the  lung  in  adult  life,  despite 
a  generous  and  indiscriminating  distribution  of  bacilli,  with,  however, 
a  different  location  of  early  infection  in  children.  Upon  the  basis  of  a 
prior  infection  of  cervical  and  bronchial  glands,  irrespective  of  their 
route  of  invasion,  whether  from  pharynx,  tonsil,  trachea,  bronchial 
tube,  or  intestine,  it  is  possible  to  reconcile  a  unilateral  apical  extension 
in  adults  by  means  of  the  blood-channels  and  lymphatics.  Though 
perhaps  not  susceptible  of  proof,  it  is  at  least  a  reasonable  assumption 
that  involvement  of  an  apex  may  proceed  in  some  instances  from  initial 
invasion  of  cervical  glands,  and  this  thought  is  in  line  with  the  results 
of  some  clinical  observations.  In  the  event  of  extension  from  bronchial 
and  mesenteric  glands,  however,  the  theory  of  Aufrecht  to  the  effect 
that  the  bacilli  are  carried  through  the  circulation  until  arrested  at  the 
apex  in  the  terminal  pulmonary  arteries  is  probably  true. 

All  experiments  relating  to  the  feeding  of  tuberculous  material  to 
animals  and  the  subsequent  discovery  of  the  tubercle  bacilli  in  the  thora- 
cic duct  and  veins,  as  previously  described,  tend  to  substantiate  the 
hematogenous  nature  of  the  apical  invasion.  The  localization  of  the 
process  in  children  is  undoubtedly  occasioned  by  the  direct  lymphatic 
infection  from  the  bronchial  glands.  The  lymphatic  spaces,  being 
proportionately  larger  and  more  permeable  at  this  age,  should  permit  a 
ready  extension  to  the  contiguous  portions  of  lung.  The  blood-stream 
is  known  to  be  an  important  channel  for  the  transmission  of  the  infection 
to  the  apex  in  adults,  and  the  preponderance  of  evidence  points  to  the 
usual  route  of  tuberculous  invasion  at  all  ages  through  the  blood-vessels 
and  lymphatics.  It  would  appear,  however,  that  in  infants  the  condi- 
tions are  such  as  greatly  to  facilitate  a  direct  advance  of  bacilli  without 
recourse  to  the  blood-stream. 

The  supposed  rarity  of  intestinal  tuberculosis,  which  formed  a  basic 
argument  in  favor  of  the  inhalation  theory,  has  proved  to  be  more  or 
less  incorrect.  Primary  intestinal  tuberculosis  is  known  to  be  more 
frequent  than  was  formerly  supposed,  and,  in  addition,  the  necessity 
of  local  lesions  at  the  point  of  entry  is  no  longer  recognized. 
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On  account  of  the  exceptional  opportunity  offered  for  infection  the 
greater  prevalence  of  tuberculosis  among  the  inmates  of  institutions  has 
often  been  cited  to  support  the  view  of  inhalation  transmission.  It  is 
not  comprehended  why  an  increased  danger  of  conveyance  is  referable 
entirely  to  infection  by  inhalation.  It  goes  without  saying,  that  added 
possibilities  of  transmission  accrue  from  the  close  contact  of  consump- 
tives with  a  large  number  of  people  within  a  relatively  confined  space. 
This  does  not  in  itself,  however,  involve  necessarily  the  acceptance  of 
a  single  method  of  infection  to  the  exclusion  of  all  others.  From  the 
manifest  opportunities  for  transmission,  together  with  a  combination 
of  conditions  inevitably  lessening  individual  resistance,  it  is  apparent 
that  infection  must  result  irrespective  of  the  precise  mode  of  invasion. 
The  citation  of  such  statistics,  therefore,  to  sustain  a  theory  of  inhalation 
infection  is  insufficient  for  this  purpose  unless  accompanied  by  other  data 
of  a  more  definite  nature. 

While  tuberculosis  has  been  found  to  flourish  in  prisons,  convents, 
and  similar  institutions  in  which  the  inmates  are  subjected  to  varying 
degrees  of  close  seclusion,  it  is  also  true  that  the  disease  has  developed 
more  frequently  among  those  committed  to  solitary  confinement.  The 
fact  that  amidst  such  surroundings  the  more  restrictions  placed  upon 
social  relations,  the  more  prevalent  the  disease,  is  presumptive  evidence, 
not  of  the  dangers  of  inhalation  infection  per  se,  but  rather  of  the  pre- 
ponderating influence  in  such  cases  of  an  added  vulnerability  of  the 
organism  to  an  infection  previously  latent.  On  the  other  hand,  there  is  a 
wide  divergence  in  statistical  observations  pertaining  to  the  transmission 
of  tuberculosis  to  nurses  and  attendants  in  various  consumptive  hospi- 
tals. The  Brompton  Hospital  for  Consumptives  many  times  has  been 
referred  to  as  illustrative  of  the  comparatively  slight  danger  of  contagion. 
The  same  is  true  of  Dettweiler's  Sanatorium  at  Falkenstein.  I  have 
never  observed  the  occurrence  of  tuberculosis  among  nurses  or  employees 
in  any  of  the  institutions  inhabited  by  pulmonary  invalids  in  Colorado, 
but  not  infrequently  have  become  cognizant  of  its  development  in  nurses 
at  work  in  general  hospitals  elsewhere.  It  would  appear  that  the  essen- 
tial element  in  such  cases  is  the  individual  equation  and  the  nature  of  the 
general  environment,  rather  than  the  mere  matter  of  contact  with  con- 
sumptives. 

The  same  method  of  reasoning  applies  in  large  measure  to  the  re- 
ported coincidence  of  tuberculosis  from  time  to  time  among  the  occupants 
of  the  same  apartments  in  the  closely  populated  tenement  districts  of 
large  cities.  The  distribution  of  consumption  in  a  single  ward  in  Phila- 
delphia during  a  period  of  twenty-five  years  has  been  studied  by  Flick, 
who  established  the  fact  that  the  disease  has  developed  repeatedly  among 
the  changing  inhabitants  of  the  same  abode.  His  researches  have  been 
generally  accepted  as  evidence  of  the  iniquitous  role  of  the  house  in  the 
transmission  of  tuberculosis.  Without  any  desire  to  detract  in  the 
slightest  degree  from  the  acknowledged  value  of  his  observations  or  to 
minimize  the  dangers  of  house  infection,  it  is  perhaps  fitting  to  inquire  if 
a  repetition  of  phthisis  in  the  same  apartments  is  sufficient  to  justify  an 
assumption  that  the  contaminated  dust  of  dwellings  constituted  the  all- 
important  source  of  infection.  More  than  one  case  of  tuberculosis  was 
found  to  have  occurred  in  33  per  cent,  of  the  infected  houses  in  this  ward 
during  a  quarter  of  a  century.  It  must  be  remembered  that  the  district 
was  populated  densely,  the  conditions  frequently  unsanitary,  and  the 
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inhabitants,  as  a  rule,  unpossessed  of  marked  powers  of  resistance.  The 
majority  were  working-people  accustomed  to  long-continued  privation. 
Many  children,  as  well  as  adults,  were  compelled  to  undergo  strenuous 
hardship,  and  subjected  to  prolonged  hours  of  toil,  in  poorly  ventilated 
workshops,  only  to  return  at  the  end  of  the  day  to  overcrowded  and  ill- 
smelling  homes.  Without  adequate  instruction  as  to  necessary  precau- 
tions, without  sustaining  food,  or  proper  facilities  for  healthful  recre- 
ation, it  assuredly  appears  inevitable  that  consumption  would  be  widely 
prevalent  in  the  midst  of  such  surroundings.  In  view  of  these  unusual 
conditions  it  is  somewhat  remarkable  that  in  twenty-five  years  a  larger 
number  of  houses  did  not  chance  to  harbor  more  than  a  single  case  of 
consumption.  It  is  questionable,  upon  the  face  of  the  returns,  if  the 
factor  of  supreme  importance  in  the  prevalence  of  the  disease  among 
succeeding  occupants  is  justly  attributable  in  these  cases  to  the  accumu- 
lation of  virulent  dust. 

Even  if  the  theory  of  inhalation  transmission  be  accepted,  it  has  been 
shown,  by  the  researches  of  Fliigge  and  others,  that  dry  sputum  dust 
does  not  constitute  the  sole  element  of  danger.  Fliigge  believes  that 
the  inspiration  of  an  atmosphere  containing  tubercle  bacilli  is  a  frequent 
means  of  infection,  but  takes  issue  with  Cornet  and  his  followers  as 
to  the  practical  degree  of  danger  arising  from  the  contamination  of  air 
with  bacilli-laden  dust.  It  is  admitted  by  Fliigge  and  his  pupils  that 
inhalation  infection  may  occasionally  develop  in  children,  though  rarely 
in  adults,  through  the  handling  of  handkerchiefs  and  clothing  upon 
which  sputum  has  been  deposited,  permitted  to  dry,  and  later  brought 
into  contact  with  the  mouth.  It  is  believed,  however,  that  the  pres- 
ence of  bacilli  in  the  air  after  separation  from  the  sputum  is  compara- 
tively infrequent.  It  would  seem  that  if  the  inhalation  theory  of  infec- 
tion is  conceded  to  be  an  important  mode  of  transmitting  the  disease,  it 
is  folly  to  deny  the  possibilities  of  contagion  arising  from  sputum  dust, 
be  it  deposited  upon  the  floor,  rugs,  draperies,  clothing,  handkerchiefs, 
hands,  or  beard.  The  careless  and  indiscriminate  agitation  of  the  dust 
incident  to  the  ordinary  methods  of  house- cleaning  is  manifestly  suf- 
ficient to  effect  an  introduction  of  bacilli  with  the  inspired  air. 

Fliigge  originally  ascribed  the  principal  manner  of  infection  to  the 
inhalation  of  bacilli  contained  in  fine  particles  of  sputum  ejected  from 
the  mouth  of  consumptives  in  the  act  of  coughing  and  loud  talking. 
According  to  this  theory,  the  air  in  the  immediate  vicinity  of  the  pulmo- 
nary invalid  is  frequently  loaded  with  tubercle  bacilli.  Numerous 
•experiments  were  conducted  by  him  as  well  as  by  Fraenkel,  Huebner, 
Moeller,  Kirstein,  Schoeffer,  Heymann,  Hillier,  and  Ravenel.  Hueb- 
ner, after  rinsing  the  mouth  with  a  suspension  in  water  of  the  bacillus 
prodigiosus,  placed  agar  plates  before  the  lips,  and  upon  counting  loudly 
up  to  375,  developed  119  colonies.  Seventeen  were  produced  by  whisper- 
ing up  to  360,  while  41  colonies  were  obtained  by  counting  in  an  ordinary 
tone  up  to  550.  A  few  colonies  were  developed  when  the  plate  was 
placed  twenty  inches  from  the  mouth. 

Schoeffer  induced  lepers  with  well-defined  lesions  of  the  mouth  and 
throat  to  speak  for  ten  minutes  in  front  of  glass  slides,  and  demonstrated 
the  presence  of  numerous  lepra  bacilli  which  had  been  projected  with 
fine,  invisible  particles  from  the  mouth.  It  is  well  to  note  that  in  these 
experiments  numerous  bacteria  were  contained  within  the  mouth  of 
the  individual.  This  condition,  however,  does  not  obtain,  as  a  rule, 
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among  consumptives  save  in  the  very  act  of  coughing.  Heymann  has 
shown  that  the  droplets  ejected  at  such  a  time  are  infective' to  guinea- 
pigs.  Ziesche  in  his  early  experiments  obtained  positive  results  in  only 
12.5  per  cent,  of  the  cases,  but  after  repeated  investigation  found  tubercle 
bacilli  in  the  droplets  in  about  78  per  cent,  of  patients.  Boston  has 
reported  tubercle  bacilli  in  the  droplets  of  sputum  in  thirty-eight  out  of 
fifty  patients.  Fliigge  recently  made  experiments  upon  thirty  patients 
and  found  an  average  of  several  hundred  tubercle  bacilli  suspended  in  the 
air  within  a  radius  of  40  to  80  centimeters  from  the  consumptive  within  a 
period  of  thirty  minutes  after  the  act  of  coughing.  In  some  of  these 
cases  as  many  as  20,000  tubercle  bacilli  were  estimated  to  be  present. 
He  does  not  regard  the  zone  of  danger  under  ordinary  circumstances 
to  exceed  three  feet  from  the  infected  individual,  but  believes  this  to  be 
much  greater  during  violent  paroxysms  of  coughing.  According  to 
von  Ruck,  Engelmann  has  demonstrated  the  projection  of  droplets  to  a 
distance  of  one  and  one-half  meters,  and  Bing  as  far  as  three  meters. 
Moeller  reports  the  finding  of  bacilli  upon  the  eye-glasses  of  his  assistant, 
as  well  as  on  the  head-mirror  and  cheek,  after  an  examination  of  patients 
with  tuberculosis  of  the  larynx.  Sangman,  of  Copenhagen,  disputes 
the  practical  danger  of  such  infection  upon  the  ground  that,  were  this 
the  case,  lung  specialists  and  laryngologists  would  become  the  subjects 
of  tuberculous  disease  far  more  frequently  than  at  present. 

During  a  physical  examination,  as  the  patient  is  frequently  urged 
to  cough  as  a  means  of  more  accurate  diagnosis,  it  would  appear  that 
the  physician  must  be  in  the  very  midst  of  an  atmosphere  capable  of 
producing  a  virulent  infection.  If  the  examiner,  in  the  course  of  his 
daily  work,  is  exposed  for  many  hours  to  droplet  infection,  it  must 
be  evident  that  the  prevalence  of  the  disease  among  phthisic-thera- 
peutists is  much  less  than  might  be  expected.  The  infrequency  of 
tuberculous  disease  among  laryngologists  is  partly  explained  by  the 
short  period  of  examination,  the  protection  afforded  by  glass  plates, 
and  by  the  inability  of  the  patient,  as  pointed  out  by  Ziesche,  to  secure 
any  forceful  intratracheal  pressure  with  the  epiglottis  open,  as  is  the 
case  during  examination.  The  practical  bearing  of  the  droplet  infec- 
tion, which  must  be  regarded  as  an  accepted  fact,  relates  not  only  to  the 
possibilities  of  inhalation  transmission,  but  as  well  to  the  added  danger 
of  food  contamination.  No  explanation  is  required  to  demonstrate  the 
ease  with  which  bacilli  may  be  deposited  upon  the  food  in  the  midst  of 
its  preparation  or  during  the  course  of  the  meal. 

While  it  does  not  appear  rational  to  deny  the  probability  of  the  occa- 
sional transmission  of  tuberculosis  through  the  process  of  inhalation^  a 
careful  review  of  the  evidence  fails  to  substantiate,  in  a  perfectly  satis- 
factory manner,  a  belief  in  the  respiratory  tract  as  the  principal  route  of 
bacillary  invasion. 

A  judicious  skepticism  is  never  prejudicial  to  an  honest,  scientific 
inquiry,  while  a  complete  acceptance  of  an  alluring  and  time-honored 
theory,  if  unsustained  by  positive  proof,  is  not  in  accord  with  the  funda- 
mental principles  of  modern  medicine.  It  is  important  to  bear  in  mind 
that  in  the  present  controversial  difference  of  opinion  the  practical 
consideration  relates  not  to  the  possibility  of  inhalation  or  of  mgestion 
infection,  but  rather  to  the  relative  frequency  and  importance  of  thes< 
two  channels  of  invasion.  Belief  in  frequent  infection  through  the 
respiratory  tract  does  not  constitute  per  se  any  justifiable  basis  for  the 
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rejection  in  toto  of  the  digestive  canal  as  an  important  route  for  the 
tubercle  bacilli.  Per  contra,  absence  of  demonstrable  proof  that  inha- 
lation represents  the  principal  method  of  invasion  does  not  warrant  an 
assumption  as  to  the  predominating  importance  of  ingestion  tubercu- 
losis. It  is  submitted  that  a  critical  analysis  of  available  data  should 
be  inspired  by  no  preconceived  notions,  but  rather  conducted  in  a  spirit 
of  receptive  inquiry. 


CHAPTER  VII 
INFECTION  THROUGH  THE  DIGESTIVE  TRACT 

IRRESPECTIVE  of  essential  differences  of  opinion  entertained  regard- 
ing the  transmission  of  tuberculosis  to  human  beings  through  the  process 
of  inhalation,  and  waiving  any  further  consideration  of  the  relative 
dangers  from  the  inspiration  of  dry  dust  or  moist  droplets,  the  fact 
remains  that  tubercle  bacilli  contained  in  human  sputum  constitute  a 
vitally  important  source  of  contagion.  This  introduces  a  phase  of  the 
subject  pertaining  to  invasion  through  the  alimentary  canal  which  it  is 
desired  to  emphasize,  i.  e.,  that  the  theory  of  transmission  of  the  disease 
through  this  channel  does  not  imply  the  presence  of  the  bovine  bacillus 
as  the  sole  or  principal  agent  of  infection.  Quite  to  the  contrary,  it  may 
be  asserted  that  in  a  large  majority  of  cases  gastro-intestinal  infection 
is  produced  by  the  entrance  of  bacilli  derived  from  tuberculous  sputum. 
While  the  tubercle  bacillus  of  bovine  origin  is,  beyond  question,  an 
important  factor  in  the  causation  of  tuberculosis  among  infants,  this 
bacillus  does  not  represent  the  only  element  of  danger,  even  among  chil- 
dren. It  produces  a  comparatively  infrequent  and  non- virulent  infec- 
tion in  adults. 

It  is  desired  to  avoid  any  possible  impression  that  the  digestive 
tract  offers  a  pathway  chiefly  to  the  bovine  microorganism.  Virulent 
tubercle  bacilli  of  human  origin,  whether  emanating  from  dry  dust  or 
moist  droplets,  will  ever  remain  the  principal  source  of  infection.  There 
should  be,  therefore,  no  relaxation  of  previous  efforts  to  deal  in  a  summary 
manner  with  the  sputum  from  the  diseased  individuals. 

It  is  well  to  review  briefly  the  evidence  upon  which  is  founded  a 
belief  in  the  alimentary  canal  as  a  frequent  avenue  of  infection.  It 
may  be  added  parenthetically  that  a  provisional  assumption  regarding 
this  mode  of  bacillary  invasion  is  justified  by  virtue  of  the  fact  that 
other  hypotheses  have  failed  to  afford  a  perfectly  satisfactory  explana- 
tion of  the  frequent  transmission  of  the  disease.  To  present  in  detail 
the  numerous  experiments,  the  conclusions  derived  from  anatomic 
study,  and  the  various  theories  introduced  bearing  upon  different  phases 
of  the  problem  of  intestinal  infection  is  manifestly  impracticable.  It  is 
sufficient  to  submit  an  outline  of  essential  facts  which  have  been  sub- 
jected to  definite  substantiation.  Several  considerations  pertaining 
to  this  subject  have  been  discussed  in  previous  chapters  in  connection 
with  important  features  of  infection. 
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It  has  been  pointed  out  that  primary  lesions  of  the  intestine  are  not 
nearly  so  rare  in  children  as  has  been  asserted.  The  supposed  infre- 
quency  of  this  condition  constituted  a  vital  argument  of  Koch  against 
the  transmissibility  of  tuberculosis  to  children  by  means  of  the  bovine 
bacillus.  In  like  manner  the  unusual  occurrence  of  primary  intestinal 
tuberculosis  was  regarded  as  de  facto  evidence  of  the  rarity  of  bacillary 
invasion  through  the  digestive  tract.  It  is  now  known,  however,  that  tu- 
bercle bacilli  pass  readily  through  the  intact  intestinal  mucous  membrane. 

Attention  has  been  called  to  the  reported  observations  of  many 
clinicians  and  pathologists,  who  found  at  autopsy  upon  tuberculous 
children  primary  lesions  of  the  intestine  in  from  17  per  cent,  to  37  per  cent, 
of  the  cases.  Allusion  has  been  made  to  the  findings  of  numerous  ob- 
servers who  noted  the  enormous  frequency  of  tuberculous  infection 
in  the  mesenteric  glands  of  children  dying  of  tuberculosis.  Wood- 
head  reported  this  condition  in  100  cases  out  of  .127.  Moreover,  it  has 
been  emphasized  that  the  lymphatic  glands,  despite  entire  absence  of 
macroscopic  change,  have  been  found  in  many  instances  infective  to 
lower  animals. 

The  valuable  experiments  of  Calmette  and  Guerin  in  demonstrating 
the  penetration  of  bacilli  through  the  intestinal  wall  without  visible 
lesion  have  been  described.  At  the  end  of  about  thirty  to  forty-five 
days  following  the  introduction  of  tuberculous  material  through  the 
esophageal  tube  the  mediastinal  glands  were  shown  to  be  infected.  The 
mesenteric  glands,  which  were  the  first  structures  involved,  often  ex- 
hibited no  macroscopic  evidence  of  disease,  although  the  tubercle  deposit 
sometimes  took  place  after  a  single  infected  meal.  The  inoculation  of 
animals  with  these  glands,  as  well  as  with  apparently  normal  mesenteric 
glands,  produced  typical  tuberculous  lesions.  After  a  continued  intro- 
duction of  tuberculous  material  with  the  food  of  animals,  bacilli  were  found 
in  the  thoracic  duct  and  pulmonary  artery.  In  the  chyle  vessels  the 
bacilli  were  engulfed  by  the  leukocytes  and  conveyed  to  regional  lymph- 
nodes  and  to  the  terminal  capillaries  in  various  organs,  finally  to  become 
arrested  and  produce  vascular  lesions. 

Engel  and  Schlossman  have  performed  similar  experiments  with  like 
results.  After  administering  tubercle  bacilli  in  milk  to  young  guinea- 
pigs  they  found,  in  the  course  of  a  few  hours,  these  microorganisms  in 
the  lungs.  Bartel  has  shown  that  tubercle  bacilli  administered  in  a  single 
dose  may  penetrate  an  intact  intestinal  mucosa  and  reach  the  mesenteric 
glands  during  the  ensuing  period  of  digestion.  Besanti  and  Panisset 
found  that  tubercle  bacilli  given  to  dogs  in  soup  reached  the  blood  of 
the  heart  in  about  five  hours. 

There  is  permitted  a  strong  assumption  that  the  mesenteric  glands 
present  no  barrier  to  the  advance  of  the  bacilli  after  the  manner  of  the 
defensive  action  of  other  lymphatic  glandular  structures.  On  account 
of  the  unobstructed  passage  through  these  glands  of  fat-droplets  and 
other  elements  during  digestion,  it  has  been  suggested  that  their  function 
is  somewhat  different  from  that  of  the  bronchial  lymph-nodes.  It 
appears  from  experimental  evidence  that  tubercle  bacilli  mixed  with 
the  fat  penetrate  the  intestinal  wall,  pass  through  the  mesenteric  glands, 
and  appear  in  the  thoracic  duct  with  almost  as  little  difficulty  as  do 
peptones  after  being  subjected  to  processes  of  digestion. 

Calmette  and  Van  Steenberghe  have  demonstrated  a  considerable 
variation  in  the  filtering  capacity  of  these  lymph-nodes  in  accordance 
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with  differences  of  age.  The  introduction  of  lampblack  into  the  stomachs 
of  young  animals  by  means  of  a  tube  was  followed  by  definite  pigmenta- 
tion of  the  mesenteric  lymph-nodes.  The  same  experiment  performed 
upon  older  animals  rapidly  produced  anthracosis  of  the  lungs.  It  has 
also  been  shown  by  Weigert  that  the  lymph-nodes  are  much  more  per- 
meable in  older  than  in  younger  animals.  The  bacilli  retained  for  varying 
periods  in  the  mesenteric  lymph-glands  may  be  englobed,  or  may  be- 
come the  causative  agent  in  the  development  of  tuberculous  lesions. 

Oberworth  and  Rabinowitsch  have  recently  performed  experiments 
upon  young  guinea-pigs.  The  respiratory  and  gastro-intestinal  tracts 
were  kept  entirely  separate  by  means  of  a  gastric  fistula,  through  which 
emulsions  of  tubercle  bacilli  were  inserted.  One  animal  was  killed  in 
twenty-four  hours  and  tubercle  bacilli  recovered  from  the  blood  and 
lungs.  Another  was  not  killed  until  three  weeks  after  the  introduction 
of  infective  material.  Despite  an  absence  of  either  macroscopic  or 
microscopic  evidences  of  tuberculosis,  tubercle  bacilli  were  recovered 
after  injection  of  portions  of  mesenteric  glands,  lungs,  and  liver  into 
guinea-pigs. 

De  Haan  has  repeated  the  experiments  previously  performed  on 
smaller  animals  by  substituting  the  karbau,  a  large  ruminant  found 
in  Java.  The  animal  was  six  years  old,  apparently  healthy,  and  exhibiting 
no  reaction  to  tuberculin.  A  glass  tube  was  passed  into  the  stomach 
through  an  external  wound.  Infective  material  obtained  from  a  cow 
dead  of  tuberculosis  was  then  inserted  directly  into  the  alimentary  canal. 
After  three  and  one-half  months  the  animal,  showing  pronounced  clinical 
evidences  of  tuberculosis,  was  killed.  Extensive  pulmonary  and  pleural 
lesions  were  discovered,  but  no  traces  of  tuberculosis  in  or  about  the 
intestinal  tract. 

Upon  the  basis  of  numerous  experiments  it  is  clear  not  only  that 
tuberculosis  of  the  lungs  and  bronchial  glands  may  result  from  an  intes- 
tinal route  of  invasion,  but  also  that  the  location  of  the  infection  and  the 
extent  of  the  lesions  offer  no  positive  information  as  to  the  port  of  entry. 

It  has  been  shown  that  milk  from  tuberculous  cows  may  contain 
tubercle  bacilli  and  be  capable  of  producing  a  virulent  infection  in  children. 
The  observations  of  Fibiger  and  Jensen  have  been  quoted  as  illustra- 
tive of  the  added  dangers  of  milk  contamination  from  the  existence 
of  local  lesions  upon  the  udder.  That  the  bovine  bacillus  is  respon- 
sible for  the  development  of  primary  intestinal  tuberculosis  in  children 
in  a  considerable  proportion  of  such  cases  has  been  shown  by  their  re- 
searches. Out  of  seven  cases  of  this  condition  observed  by  them,  five 
proved  to  be  of  bovine  origin,  as  shown  by  the  virulent  results  of  inoc- 
ulation into  calves  and  rabbits.  They  believe  that  infection  from  cows' 
milk  is  a  frequent  cause  of  primary  intestinal  lesions  in  children. 

Ernst  and  Hirschberger  have  called  attention  to  the  fact  that  despite 
the  absence  of  mammary  glandular  disease  the  milk  may  contain  tubercle 
bacilli.  The  evidence  as  to  the  entrance  of  bovine  bacilli  into  the  alimen- 
tary tract  of  children  is  beyond  dispute.  It  is  obvious,  however,  in 
view  of  the  disproportion  between  the  large  number  of  infants  ingesting 
infected  cows'  milk  and  the  fewer  number  exhibiting  local  lesions,  that 
in  some  cases  this  bacillus  is  responsible  for  the  origin  of  tuberculous 
processes  so  common  in  childhood  in  other  parts  of  the  body.  No  explana- 
tion is  afforded  for  the  advance  of  the  bacillus  to  the  glandular  structures, 
bones,  joints,  and  meninges,  save  upon  the  hypothesis  of  their  entrance 
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into  the  vascular  and  lymph-channels  from  the  intestinal  tract,  and  such 
possibility  has  been  shown  to  exist. 

The  given  factors,  then,  in  the  problem  of  infantile  infection  through 
the  digestive  tract  are  as  follows :  an  alarming  prevalence  of  the  disease, 
with  local  manifestations  in  portions  of  the  body  accessible  solely  through 
the  lymphatic  and  vascular  channels,  unusual  exposure  to  infection 
through  the  digestive  canal  from  ingestion  of  bovine  and  human  bacilli, 
a  known  passage  of  the  microorganism  through  the  delicate  structures 
of  the  intestine,  and  the  subsequent  invasion  of  mesenteric  and  bronchial 
glands,  and  the  demonstrable  presence  of  bacilli  in  the  lymph- vessels. 

There  is  no  occasion  for  a  more  completely  sustained  argument 
regarding  the  alimentary  tract  as  an  important  route  of  invasion  in 
children.  It  is  recognized,  of  course,  that  infection  takes  place  through 
other  channels,  but  an  analysis  of  clinical,  pathologic,  and  experimental 
data  affords  positive  evidence  as  to  this  port  of  entry.  The  early  local- 
ization of  tuberculous  lesions  in  bones  and  joints  among  children,  the 
frequency  of  glandular  infection,  and  the  rarity  of  pulmonary  or  laryngeal 
involvement,  are  supplemented  by  the  results  of  animal  experimentation. 
Whether  the  human  or  bovine  bacillus  is  the  principal  agent  of  in- 
fection in  these  cases  is  not  definitely  relevant  to  an  inquiry  devoted 
to  the  channels  of  invasion.  It  must  be  conceded  that  at  an  early  period 
of  life  especial  opportunities  are  afforded  for  the  entrance  of  both  types 
of  bacilli.  It  is  quite  impossible  to  attribute  all  cases  of  tuberculosis 
to  a  latent  infection  with  the  bovine  bacillus  acquired  during  infancy. 
The  fallacy  of  this  reasoning  has  been  shown  by  the  prevalence  of  tu- 
berculosis in  countries  where  cows'  milk  is  seldom  employed  as  an  article 
of  food  for  infants. 

Behring's  theory  as  to  the  transcendent  importance  of  the  infant's 
milk  as  a  carrier  of  infection,  while  unworthy  of  literal  acceptance  in 
its  entirety,  nevertheless  is  formulated  upon  certain  fundamental  truths, 
and  to  a  great  extent,  therefore,  is  entitled  to  a  careful  consideration. 
The  anatomic  and  physiologic  bases  for  his  conclusions  consist  of  the 
absence,  in  little  children,  of  such  a  digestive  apparatus  as  will  protect 
the  system  from  the  penetration  of  infective  microorganisms  into  the 
body-fluids.  The  experimental  evidence  which  he  submits  in  support 
of  his  doctrine  of  intestinal  infection  during  infancy,  as  the  chief  underly- 
ing cause  of  pulmonary  tuberculosis  in  later  years,  is  of  much  interest 
and  value.  He  showed  that  albuminous  material  could  pass  unchanged 
into  the  circulation  through  the  intestinal  membrane  of  young  animals 
without  undergoing  digestion  and  conversion  into  peptones.  The 
sera  of  diphtheria  and  tetanus  antitoxins  containing  genuine  albumin, 
after  introduction  into  the  stomach  of  the  newly  born,  were  demonstrated 
unchanged  in  the  blood.  Adult  guinea-pigs  to  whom  anthrax  bacilli 
free  from  spores  were  administered  with  the  food  were  unaffected  by  the 
bacilli,  which  were  evacuated  from  the  bowels. 

Behring's  demonstration  relative  to  the  greater  ease  of  passage  of 
microorganisms  through  the  intestinal  wall  of  infants  than  in  adults 
is  of  much  interest  in  connection  with  the  vastly  increased  prevalence 
of  tuberculosis  in  early  life.  It  does  not  follow,  however,  that  infected 
milk  constitutes  the  sole  means  of  conveyance  of  tubercle  bacilli  to  the 
digestive  tract  of  infants.  The  practice  of  crawling  upon  the  floor  and 
the  instinctive  habit  of  placing  unclean  hands  and  a  wide  variety  of 
soiled  articles  in  the  mouth  undoubtedly  result  in  the  introduction  of 
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sufficient  bacilli  of  human  origin  to  induce  infection.  This  is  particu- 
larly true  in  families  harboring  careless  consumptives.  Tubercle  bacilli 
have  been  found  to  contaminate  the  hands  of  pulmonary  invalids  who 
are  accustomed  to  caress  their  children,  although  scrupulously  careful 
as  regards  kissing.  Mouth-breathing  and  the  consequent  lodgment 
of  the  bacilli  in  the  pharynx  afford  opportunity  for  their  final  pass- 
age into  the  digestive  tract  in  the  act  of  swallowing.  Tubercle  bacilli 
have  been  found  in  large  numbers  in  the  dirt  retained  under  the  nails 
of  children. 

In  addition  to  these  obvious  sources  of  infection  an  important  method 
of  bacillary  invasion  is  the  contamination,  by  human  bacilli,  of  vegetable 
and  animal  food  in  the  course  of  its  preparation  or  immediately  prelimi- 
nary to  its  consumption.  Infection  conveyance  may  take  place  by 
means  of  the  uncleanly  hands  of  a  careless  cook,  while  in  the  act  of  cough- 
ing there  also  is  permitted  a  wide  dissemination  over  the  food  of  finely 
divided  though  invisible  particles  of  sputum.  Exclusive  of  these  oppor- 
tunities for  infection,  the  food  is  often  contaminated  after  it  has  been 
placed  upon  the  table,  especially  in  places  frequented  by  pulmonary 
invalids,  the  agitation  of  handkerchiefs  and  the  sweeping  of  skirts  upon 
the  floor  resulting  in  a  temporary  suspension  of  bacilli  in  the  atmosphere. 

A  potent  cause  for  food  infection  is  found  in  the  presence  of  the 
domestic  fly.  The  bacilli  are  distributed  not  only  by  the  feet  of  the 
insect,  but  by  the  droppings  as  well.  The  infective  material  is  taken 
into  the  alimentary  tract  of  the  fly,  where  the  bacilli  have  been  shown  to 
multiply,  and  is  deposited  freely  upon  the  food  in  the  form  of  specks. 
According  to  Lord,  as  many  as  5000  bacilli  have  been  found  in  a  single 
fly-speck.  He  computes  that  there  ma}7"  be  deposited  within  a  period 
of  three  days,  from  thirty  infected  flies,  nearly  10,000,000  tubercle 
bacilli. 

Andre*  has  reported  his  experimental  researches  with  reference  to 
flies  as  agents  in  the  dissemination  of  tubercle  bacilli.  He  finds  that 
flies  caught  in  the  open  air  do  not  contain  any  acid-fast  microorganisms 
resembling  the  bacillus  of  Koch.  Flies  that  have  been  fed  on  sputum 
evacuate  considerable  quantities  of  bacilli  in  their  excretions,  the  micro- 
organisms appearing  in  about  six  hours  and  continuing  during  a  period 
of  five  days.  Positive  results  have  been  obtained  from  inoculation 
experiments  with  guinea-pigs.  The  injected  material  consisted  of  food 
polluted  by  flies  after  the  ingestion  of  sputum  containing  tubercle  bacilli. 
A  tuberculous  infection  was  caused  also  by  the  inoculation  of  guinea- 
pigs  with  flies  caught  at  random  in  a  hospital  ward.  Matejn  has  shown, 
however,  in  a  few  instances  that  when  the  flies  are  first  washed,  dried, 
and  rubbed  into  a  fine  powder,  and  finally  suspended  in  sterile  water, 
subcutaneous  inoculations  into  guinea-pigs  and  rabbits  are  negative 
in  their  results.  Inasmuch  as  flies  have  free  access  to  tuberculous  sputum, 
animal  feces,  and  other  forms  of  organic  filth,  their  activity  as  carriers  of 
infection  is  beyond  question. 

The  chief  danger  from  this  source  results  not  from  air  contamination, 
but  rather  from  the  infection  of  food.  It  thus  appears  that  even  among 
adults  the  opportunities  for  an  initial  invasion  through  the  digestive 
tract  are  by  no  means  inconsiderable. 

In  the  light  of  all  the  evidence  that  has  recently  been  brought  to  bear 
upon  the  elucidation  of  the  physiologic  mechanism  involved  in  the 
various  methods  of  infection,  it  is  impossible  to  resist  the  logic  of  demon- 
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strable  facts.,  and  deny  the  role  of  the  alimentary  tract  as  a  frequently 
traversed  pathway  of  bacillary  invasion.  It  appears  almost  impossible 
to  form  a  definite  estimate  concerning  the  relative  frequency  of  inhalation 
and  deglutition  tuberculosis.  Although  the  available  data  are  insuffi 
cient  to  warrant  even  approximate  conclusions  as  to  the  usual  route 
followed  by  tubercle  bacilli  in  their  entrance  into  the  body,  it  mav  be 
assumed  that  admission  is  permitted  through  the  respiratory  tract'  less 
often  than  has  been  supposed,  and  that  ingress  by  means  of  the  digestive 
canal  is  correspondingly  more  frequent. 

The  acceptance  of  the  respiratory  and  alimentary  tracts  as  the  two 
principal  methods  of  bacillary  invasion  necessarily  forces  the  conclusion 
that  the  selection  of  either  route  is  determined  by  the  special  opportuni- 
ties for  infection  in  different  instances.  According  to  the  varied  condi- 
tions of  exposure,  the  infection  may  take  place  in  some  cases  with  far 
greater  ease  by  means  of  one  method  than  the  other.  Thus  children 
for  reasons  pertaining  to  their  food  and  habits,  may  be  regarded  as 
offering  unusual  facilities  for  the  entrance  of  bacilli  through  the  digestive 
canal,  while  adults,  who,  by  reason  of  peculiar  environment,  are  com- 
pelled to  live  in  an  atmosphere  contaminated  by  tubercle  bacilli,  are 
greatly  exposed  to  inhalation  tuberculosis.  In  either  event  the  important 
practical  consideration  must  relate  not  so  much  to  the  manner  of  entrance 
into  the  body  as  to  the  prevention  of  the  distribution  of  bacilli  from  the 
human  and  animal  organism. 


CHAPTER  VIII 

DISTRIBUTION  OF  THE  BACILLI 

THE  living  human  and  animal  organism  is  not  only  the  natural 
abiding-place  of  the  tubercle  bacillus,  wherein  are  offered  favorable 
conditions  for  multiplication,  but  is  also  the  all-important  agent  of 
distribution. 

The  principal  means  of  bovine  dissemination  is  from  the  ingestion 
of  infected  milk.  The  eating  of  animal  flesh  is  of  less  importance,  as 
in  most  cities  the  carcasses  are  subjected  to  rigid  inspection  before  the 
flesh  is  offered  for  public  consumption,  and  the  meat  almost  always  is 
thoroughly  cooked.  Tubercle  bacilli  may  sometimes  be  present  in 
the  milk  of  tuberculous  cows,  although  there  is  no  evidence  of  mammary 
infection,  but  the  danger  of  such  contamination  is,  of  course,  greater 
in  the  presence  of  udder  lesions. 

A  most  important  method  of  conveying  tubercle  bacilli  to  cows' 
milk  is  through  the  medium  of  the  animal  feces.  It  has  been  shown  by 
the  researches  of  Schroeder,  Cotton,  and  Mohler  that  virulent  tubercle 
bacilli  are  discharged  in  the  feces  from  the  body  of  a  tuberculous  cow  in 
enormous  numbers.  The  dangerously  tuberculous  cow  may  retain 
for  a  long  time  the  appearance  of  health,  notwithstanding  the  existence 
of  extensive  infection  and  the  actual  distribution  of  untold  numbers  of 
tubercle  bacilli  through  the  milk  and  feces.  The  employment  of  the 
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tuberculin  tests  offers  no  absolutely  reliable  information  concerning 
the  extent  to  which  reacting  animals  are  affected.  It  is  thought  that 
about  40  per  cent,  of  all  cows  exhibiting  a  positive  tuberculin  reaction 
without  other  evidence  of  infection  are  scattering  tubercle  bacilli  broad- 
cast through  the  feces.  These  observers  estimate  that  ordinarily  a 
tuberculous  cow  discharges  daily  with  the  feces  about  37,800,000  virulent 
bacilli  capable  of  microscopic  detection,  and  several  times  that  number 
not  thus  demonstrable.  They  conclude  that  by  far  the  greatest  danger 
from  tuberculous  cows  relates  to  this  infective  material  which  passes 
from  the  bowels  and  is  deposited  in  stalls  and  barnyards.  In  view  of 
the  general  uncleanliness  of  such  places,  the  almost  unavoidable  soiling 
of  the  tail  and  hairy  abdomen,  and  the  consequent  ease  with  which  the 
milk  is  thus  contaminated,  it  is  not  surprising  that  foreign  matter,  feces, 
and  tubercle  bacilli  have  so  often  been  found  in  the  commercial  product. 
It  may  be  assumed  that  tubercle  bacilli  are  present  in  the  milk  obtained 
from  a  tuberculous  dairy  herd,  provided  this  contains  particles  of  animal 
feces,  even  though  the  microorganisms  are  not  actually  detected.  From 
the  work  of  the  United  States  Public  Health  and  Marine  Hospital  Service 
it  has  been  ascertained  that  121  out  of  172  samples  of  city  milk  contained 
a  sediment  consisting  in  part  of  cow  feces.  It  is  not  with  the  milk  alone 
that  tubercle  bacilli  are  ingested  into  the  alimentary  tract  of  human 
beings,  but  also  in  a  considerable  variety  of  dairy  products.  They 
have  been  shown  to  be  especially  numerous  in  butter,  the  active  virulence 
not  being  diminished  during  a  period  of  seven  weeks  or  longer. 

Ravenel  has  demonstrated  the  possible  distribution  of  bovine  tubercle 
bacilli  by  cows  in  the  act  of  coughing.  The  sputum  was  collected  upon 
a  piece  of  soft  pine  wood  placed  in  the  bottom  of  a  nose-bag.  The 
dissemination  of  bacilli  in  this  manner  is  of  practical  significance  as 
regards  the  dangers  of  infection  to  those  brought  into  constant  associa- 
tion with  cattle  and  to  animals  confined  within  the  same  inclosure. 

The  chief  means  of  exit  of  the  bacillus  from  the  human  body  is  through 
the  medium  of  the  expectoration.  Irrespective  of  the  relative  frequency 
of  infection  through  ingestion  into  the  alimentary  tract,  or  through  the 
inhalation  of  dried  sputum  dust  and  of  moist  particles  expelled  in  cough- 
ing, the  fact  remains  that  the  expectoration  constitutes  the  vehicle  for  an 
almost  ubiquitous  dissemination  of  the  microorganism.  Bacilli  may 
also  be  eliminated  from  the  body  witfr  the  urine,  feces,  or  infected  pus 
through  a  discharging  sinus.  In  a  surprisingly  large  proportion  of 
cases  the  urine  of  consumptives  is  known  to  contain  tubercle  bacilli  even 
without  clinical  or  pathologic  evidences  of  genito-urinary  tuberculosis. 
In  this  connection  attention  is  directed  to  the  research  work  conducted  at 
the  Phipps  Institute,  mentioned  upon  pages  598  and  599.  Tubercle  bacilli 
were  found  in  the  urine  of  forty-four  out  of  sixty  patients  with  pulmonary 
tuberculosis. 

Willson  and  Rosenberger  have  recently  reported  the  detection  of 
tubercle  bacilli  in  the  urine  of  thirty-eight  out  of  one  hundred  phthisical 
subjects.  In  this  series  of  cases  patients  with  recognized  tuberculous 
infection  of  the  genito-urinary  tract  were  avoided.  These  observers 
assume,  upon  the  basis  of  their  examinations  and  the  tedious  difficulties 
incident  to  a  study  of  the  urine  for  the  detection  of  tubercle  bacilli, 
that  the  urine  of  nearly  all  actively  tuberculous  invalids  probably  con- 
tains these  microorganisms.  The  differentiation  between  the  genuine 
tubercle  bacillus  and  other  acid-fast  microorganisms  closely  resembling 
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it  was  made  chiefly  by  tinctorial  methods.  As  noted,  however,  in  an 
earlier  chapter,  inoculation  experiments  are  often  absolutely  necessary 
in  order  to  discriminate  positively  between  the  true  tubercle  bacillus 
and  other  acid-fast  microorganisms.  Walsh,  in  conducting  the  experi- 
ments at  the  Phipps  Institute,  inoculated  five  animals  with  the  urinary 
sediment,  obtaining  a  negative  result  in  all  instances. 

It  was  formerly  supposed  that  the  presence  of  tubercle  bacilli  in  the 
feces  to  any  considerable  extent  was  conditional  upon  the  swallowing 
of  tuberculous  sputum  or  the  existence  of  local  lesions  in  the  gastro- 
intestinal tract.  Recent  researches,  however,  tend  to  indicate  that  the 
bacillus  is  not  infrequently  present  in  the  feces  despite  the  absence  of 
tuberculous  sputum  or  intestinal  involvement.  During  the  past  few 
years  Rosenberger  has  examined  the  feces  of  1104  patients,  of  whom  71 
were  known  to  be  definitely  tuberculous,  and  tubercle  bacilli  were  found 
in  26.6  per  cent,  of  the  cases.  Excluding  the  71  instances  of  recognized 
tuberculosis,  bacilli  were  found  in  21.5  per  cent,  of  the  remaining  1033. 
While  some  of  these  individuals  were  suffering  from  various  maladies, 
a  few  were  apparently  healthy.  As  the  supposed  character  of  the  micro- 
organisms was  determined  almost  entirely  by  a  study  of  their  resistance 
to  decolorization,  it  is  obviously  improper  to  assume,  upon  the  basis 
of  our  present  knowledge,  that  tubercle  bacilli  appear  in  the  excreta 
within  a  few  days  following  a  tuberculous  infection.  It  has  been  shown 
in  previous  pages  that  many  microorganisms  closely  resemble  the  tuber- 
cle bacillus  in  their  morphologic  and  tinctorial  properties,  their  accurate 
differentiation  being  possible  only  by  an  observance  of  their  cultural 
characteristics  and  by  the  results  of  inoculation  experiments. 

The  actual  distribution  of  bacilli  through  the  excreta  is  greatly 
reduced  by  the  comparatively  small  number  of  microorganisms  thus 
discharged,  by  the  sanitary  disposal  of  the  excrement,  and  by  the  destruc- 
tive effect  of  putrefactive  change.  Sinus  discharges  containing  bacilli 
are  usually  received  upon  suitable  dressing  and  destroyed  without  oppor- 
tunity for  bacillary  distribution  other  than  obtains  from  contamina- 
tion of  hands  or  clothing. 

The  hands  of  careful  consumptives  have  been  found  in  numerous 
instances  to  be  the  repository  of  tubercle  bacilli.  This  is  undoubtedly 
true  to  a  great  extent  among  the  immediate  attendants  of  pulmonary 
invalids,  especially  those  accustomed  to  handle  the  expectoration, 
soiled  handkerchiefs,  and  articles  of  clothing.  The  linen  and  blankets 
particularly  are  in  danger  of  contamination,  and  laundresses,  for  this 
reason,  are  subject  to  more  or  less  exposure.  A  luxuriant  beard  adorn- 
ing the  face  of  a  consumptive,  especially  an  overhanging  growth  upon 
the  upper  lip,  represents  an  effective  means  of  bacillary  distribution. 
Baldwin's  experiments  to  determine  the  presence  of  living  tubercle 
bacilli  upon  the  hands  of  phthisical  patients  are  mentioned  upon  page 
629,  in  connection  with  tuberculosis  of  the  skin.  Positive  results  from 
inoculating  the  washings  into  guinea-pigs  were  obtained  in  ten  out  of 
fifteen  cases. 

J.  Woods  Price  has  conducted  an  investigation  concerning  the  possi- 
bilities of  infection  from  table  utensils  in  sanatoria.  In  his  experiments 
attention  was  given  to  forks,  spoons,  tea-cups,  and  milk  glasses  in  con- 
stant use  by  advanced  consumptives.  Five  forks,  spoons,  tumblers, 
and  tea-cups  immediately  after  use  without  washing  were  cleansed  with 
a  sterile  5  per  cent,  sodium  bicarbonate  solution  by  means  of  sterile 
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cotton  swabs,  and  the  washings  were  injected  subcutaneously  into  guinea- 
pigs.  All  animals  killed  in  forty-one  days  after  the  injection  were  found 
to  be  tuberculous  except  those  inoculated  with  the  washings  from  the 
milk  glasses.  Thirty  forks  and  twenty-five  each  of  spoons,  tumblers, 
and  tea-cups  were  washed  but  not  sterilized,  and  subsequently  cleansed 
with  the  same  solution  and  the  washings  injected  subcutaneously  into 
fifty-six  guinea-pigs.  The  animals  were  killed  in  twenty-one  days 
and  all  found  to  be  free  from  tuberculous  infection. 

Comment  has  been  made  in  the  preceding  chapter  upon  the  intro- 
duction of  the  bacillus  into  the  mouths  of  children  and  the  ease  with 
which  food  may  be  infected  by  means  of  soiled  hands  and  careless  cough- 
ing, and  upon  the  role  of  the  house-fly  as  a  distributing  agent.  Experi- 
ments to  determine  the  existence  of  tubercle  bacilli  in  places  frequented 
by  careless  consumptives  must  be  accepted  as  conclusive  proof  of  their 
emanation  from  dried  sputum  dust.  In  open  places  exposed  to  sunlight 
their  vitality  is  of  short  duration,  and  their  presence,  therefore,  of  slight 
significance.  Only  in  densely  populated  communities  are  streets,  pave- 
ments, and  open  public  resorts  likely  to  become  contaminated  to  a 
serious  extent,  and  then  chiefly  in  dark  alleys  and  courts,  where  frequent 
sprinkling  or  washing  of  streets  is  not  possible.  The  continued  grind- 
ing and  pulverization  incident  to  passing  vehicles,  the  exposure  to  sun- 
light, the  moisture  afforded  by  nature,  the  frequent  sprinkling,  flushing, 
and  sweeping  of  streets,  all  conspire  to  render  the  actual  danger  from 
outdoor  distribution  of  bacilli  in  large  centers  of  population  more  fancied 
than  real.  Experiments  have  shown  the  dust  to  contain  tubercle  bacilli 
only  in  places  where  consumptives  congregate  and  indulge  in  gross 
neglect  of  sanitary  precautions.  The  dust  from  sidewalks  and  street- 
crossings  is  found  infective  to  lower  animals,  particularly  in  resorts  where 
municipal  regulations  pertaining  to  expectoration  are  not  enforced. 

In  view  of  the  present  administrative  activity  regarding  street  cleanli- 
ness it  is  probable  that  the  practical  danger  of  the  dress-skirt  as  a  carrier 
of  infection  from  the  sidewalk  to  the  home  is  much  exaggerated.  There 
can  be  no  possible  doubt,  however,  as  to  the  enormity  of  the  exposure 
within  dwelling-houses  inhabited  by  ignorant  or  vicious  consumptives. 
Aside  from  the  contamination  of  clothing,  bedding,  handkerchiefs, 
beard,  hands,  and  food,  the  bacilli  may  be  deposited  upon  the  walls 
or  collected  upon  carpets  or  draperies.  Being  heavier  than  the  air, 
they  gravitate  to  the  floor  and  settle  upon  carpets  or  rugs  and  in  numerous 
dark  corners  or  recesses.  When  not  exposed  to  direct  sunlight,  but  con- 
fined in  close  rooms  without  frequent  air  renewal,  their  vitality  is  con- 
tinued for  almost  indefinite  periods.  When  subjected  to  continuous 
agitation  by  drafts,  rustling  of  skirts,  sweeping  and  dusting  of  rooms, 
they  are  given  unusual  opportunities  to  acquire  entrance  into  the  human 
body.  The  ignorance  of  many  housekeepers  as  to  the  proper  method 
of  room-cleaning  is  responsible  to  some  extent  for  the  general  dissemina- 
tion of  bacilli.  The  moist  process  of  dusting  and  sweeping,  the  cleaning 
of  rugs  in  the  open  air  or  by  modern  methods,  diminishes  materially 
the  dangers  arising  from  house  infection. 

The  investigations  of  Cornet,  Flick,  and  Hance  point  not  necessarily 
to  the  contamination  of  all  dwellings  inhabited  by  consumptives,  but 
merely  to  the  sources  of  danger  resulting  from  the  presence  of  those  who 
are  careless  or  ignorant.  It  may  be  assumed  that  the  intelligent  and  con- 
scientious pulmonary  invalid  is  no  menace  to  the  family  or  immediate 
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associates.  The  infectiousness  of  dust  from  hospital  wards,  street-cars 
and  public  indoor  places  occupied  by  consumptives  is  usually  demon- 
strable only  when  negligence  of  ordinary  precautions  has  been  permitted. 
Positive  results  from  inoculation  were  obtained  in  one-fifth  of  Flick's 
experiments,  but  in  no  case  where  proper  attention  had  been  given  to  the 
reception  of  sputum.  The  investigations  of  Hance  along  similar  lines 
resulted  in  negative  results  in  dust  from  sixteen  out  of  seventeen  Adiron- 
dack cottages,  the  exception  being  due  to  a  careless  consumptive  who  had 
indulged  in  expectoration  upon  the  walls.  Gardiner  inoculated  the  dust 
taken  from  different  rooms  in  the  largest  hotel  in  Colorado  Springs,  which 
had  been  occupied  by  consumptives  for  many  years,  and  obtained  negative 
results  in  each  instance.  Matejn  was  unable  to  produce  tuberculosis  in 
rabbits  and  guinea-pigs  upon  the  subcutaneous  inoculation  of  sterile 
washings  from  the  door-knobs  in  institutions  frequented  by  consumptives. 


CHAPTER  IX 

PREVALENCE  OF  TUBERCULOSIS 

CONSUMPTION  is  universally  regarded  as  the  most  dreaded  scourge 
of  the  human  race.  One-seventh  of  all  deaths  in  civilized  countries 
are  reported  to  result  from  this  disease,  and,  in  addition,  an  enormous 
proportion  of  individuals  unconsciously  harbor  latent  foci  of  infection. 
The  every-day  experience  of  pathologists  in  the  recognition  of  healed 
and  unsuspected  lesions  is  sufficient  to  demonstrate  the  wide  prevalence 
of  non-active  infections  and  the  inherent  powers  of  individual  resistance. 

Statistical  observations  concerning  the  frequency  of  tuberculous  lesions 
found  during  postmortem  inquiry  have  varied  considerably,  according 
to  the  thoroughness  with  which  all  parts  of  the  body  have  been  explored. 
During  recent  years  these  researches  have  been  conducted  in  a  more 
systematic  manner  than  formerly,  and  reported  instances  of  latent 
infection  are  far  more  numerous.  Naegeli's  statistics  upon  this  subject, 
obtained  from  the  critical  study  of  500  autopsies  at  Professor  Ribbert's 
institute  in  Zurich,  are  particularly  startling.  After  carefully  inspecting 
every  organ  of  the  body,  including  the  lymphatic  glands,  and  examining 
a  large  number  of  microscopic  sections,  he  reports  the  finding  of  tuber- 
culous lesions  in  97  per  cent,  of  all  the  cases  up  to  the  fifteenth  year,  96  per 
cent,  to  the  eighteenth  year,  and  nearly  100  per  cent,  up  to  the  fortieth 
year.  These  results  apparently  accord  with  the  popular  German  belief 
that  every  one  possesses  a  slight  focus  of  tuberculous  infection,  and 
tend  to  corroborate  the  old  English  idea  that  consumption  was  the  cause 
of  death  of  nearly  all  hard  zealots  in  the  field  of  letters,  law,  love,  medicine, 
and  religion. 

The  discrepancy  between  the  vast  number  of  human  beings  harboring 
localized  lesions  and  those  actually  succumbing  to  the  disease  affords  a 
striking  commentary,  as  previously  intimated,  upon  the  effectiveness  o 
self-immunization.   ^In  this  connection  it  is  only  necessary  to  consider 
the  many  individuals  who  perish  annually  from  consumption  and  those 
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whose  capacity  as  wage-earners  is  restricted  by  the  disease.  The  number 
thus  afflicted  is  truly  appalling,  and  in  nearly  all  countries  exceeds  in 
economic  loss  and  human  suffering  all  other  combined  agencies  which 
contribute  to  the  pathos  of  fate.  When  one  considers  the  value  of  the 
working  power  of  labor,  which  constitutes  one  of  the  chief  commodities  of 
the  State,  it  is  not  difficult  to  comprehend  the  tremendous  depreciation  of 
economic  resources  entailed  by  the  ravages  of  such  a  pestilential  disease. 
Even  without  regard  to  the  magnitude  and  depth  of  human  suffering,  the 
deprivations  and  blighted  prospects  incident  to  prolonged  illness,  the  dis- 
memberment of  families,  and  the  agony  of  heart  and  mind,  the  fact  re- 
mains that  the  prevalence  of  consumption  upon  the  basis  of  State  hus- 
bandry constitutes  a  national,  racial,  and  social  problem  comparable  to 
which  none  other  is  worthy  of  consideration.  The  statistics  concerning 
the  frequency  of  tuberculosis  are  too  familiar  to  justify  detailed  recapitula- 
tion, but  a  few  illustrative  statements  taken  from  recent  literature  are  of 
much  interest. 

It  has  been  estimated  that  in  the  neighborhood  of  1,500,000  people 
are  annually  incapacitated  from  work  in  the  United  States  on  account 
of  this  affliction.  One  hundred  and  fifty  thousand  is  a  low  estimate  of 
the  number  whose  lives  are  terminated  by  tuberculosis  during  each 
year  in  this  country.  The  average  age  at  the  time  of  death  is  com- 
puted to  be  thirty-five  years,  enforcing  an  annual  preventable  loss  to 
the  nation  of  many  years  of  future  industrial  activity  approximating 
half  of  man's  average  existence.  If  the  value  to  the  State  of  each  healthy 
inhabitant  during  the  entire  period  of  usefulness  is  estimated  at  $1000, 
the  economic  loss  in  one  year  from  deaths  so  premature  must  approach 
$500  for  each  individual  thus  removed,  making  an  annual  drain  of  $75,- 
000,000  upon  the  United  States  from  this  source  alone.  This  is  entirely 
exclusive  of  the  additional  expense  necessitated  for  the  maintenance  of 
charity  organizations  and  institutions  and  the  demands  imposed  by  the 
disease  upon  private  benevolence. 

These  figures  form  a  very  conservative  estimate  of  the  potential  loss 
each  year  to  the  United  States  from  a  cause  admitted  to  be  within  the 
limits  of  prevention,  and  capable  of  producing  unutterable  misery.  The 
computations  of  many  students  of  political  economy  and  observers  of 
medical  conditions  far  exceed  those  given  above  in  an  estimate  of  the 
financial  loss  to  this  country  as  a  result  of  consumption.  By  some  the 
amount  is  stated  to  vary  from  $200,000,000  to  $400,000,000  annually. 
In  these  computations  are  included  the  deprivation  of  working  capacity 
as  bread-winners  for  the  family,  the  expenditure  of  the  savings  of  non- 
producers,  the  provision  for  children  dying  under  twenty  years,  the  care 
of  those  helplessly  ill,  and  the  maintenance  of  institutions. 

Fisher's  recent  estimate  of  the  annual  cost  of  tuberculosis  in  this 
country  even  exceeds  all  previous  computations.  In  summarizing  the 
yearly  loss  in  lives,  disability,  and  money  he  concludes  that  there  are  now 
living  in  the  United  States  5,000,000  people  who  are  destined  to  die  of 
tuberculosis.  He  believes  the  average  duration  of  disability  preceding 
death  from  tuberculosis  to  be  three  years,  the  latter  half  of  which  is  a 
period  of  total  disability.  Upon  his  basis  of  an  economic  loss  of  $8000  per 
death,  the  total  cost  from  tuberculosis  in  the  United  States  for  each  year 
is  extended  to  the  enormous  sum  of  $1,100,000,000.  Of  this  amount 
two-thirds,  or  $440,000,000,  are  assumed  to  represent  a  direct  burden 
upon  individuals  who  are  not  tuberculous. 
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A  commission  recently  appointed  in  Massachusetts  to  investigate  the 
prevalence  of  pulmonary  tuberculosis  in  that  State  reports,  upon  the  score 
of  replies  received  from  physicians  and  the  number  of  consumptives 
within  the  various  public  institutions,  that  nearly  8000  individuals  at 
present  are  suffering  from  the  disease.  As  675  physicians  failed  to  give 
information  in  response  to  circular  letters,  the  number  of  consumptives 
now  residing  in  Massachusetts  may  be  assumed  to  be  somewhat  larger. 
About  one-third  were  in  the  incipient  stage,  and  an  equal  number  in  ad- 
vanced and  in  far-advanced  phthisis.  Biggs  states  that  in  New  York 
city,  during  the  year  1902,  16,000  cases  of  consumption  were  reported  to 
the  Health  Department;  in  1903,  17,000;  and  in  1904,  19,000  cases. 
In  1905  nearly  32,000  cases  were  reported,  of  which  over  11,000  were 
duplicates,  and  in  1906,  30,826,  of  which  10,741  were  duplicates.  In  1907 
nearly  33,000  cases  of  tuberculosis  were  reported  to  the  Health  Depart- 
ment, including  13,005  duplicates.  He  has  presented  much  valuable 
data  concerning  tuberculosis  in  the  city  of  New  York  from  1881  to  the 
present  time.  From  his  statistical  tables  it  appears  that  at  least  10,000 
people  die  annually  from  consumption  in  that  city.  It  is  probable  that 
if  nearly  20,000  cases  of  existing  tuberculosis  are  reported  to  the  health 
authorities,  nearly  half  as  many  more  are  afflicted  without  the  cognizance 
of  the  department.  About  as  many  people  die  of  phthisis  in  Illinois 
annually  as  in  the  city  of  New  York.  The  same  is  practically  true  of 
the  State  of  Ohio. 

In  England  one-fourth  of  all  deaths  occurring  during  the  period  of 
useful  activity  are  reported  to  result  from  consumption,  while  in  Prussia 
this  disease  produces  one-third  of  all  deaths  in  infants. 

Newsholme,  medical  officer  to  the  Local  Government  Board  of  Eng- 
land, has  called  attention  to  the  heavy  toll  levied  by  tuberculosis  upon 
all  communities.  He  reports  that  in  England  and  Wales  more  than  60,000 
people  die  annually  of  this  disease,  representing  11  per  cent,  of  the  total 
death-rate  from  all  causes.  Seventy-seven  per  cent,  of  all  deaths  from 
phthisis  occur  during  the  working  years  of  life,  from  twenty  to  sixty-five. 
The  average  period  of  invalidity  in  England  is  estimated  at  two  years. 
In  Austria  the  tuberculin  test  has  recently  been  employed  upon  healthy 
soldiers,  with  a  positive  result  in  60  per  cent,  of  those  who  were  presumably 
well,  suggesting  again  the  remarkable  distribution  of  latent  infection. 

An  important  practical  question  presents  itself,  as  to  whether  or  not 
consumption  is  actually  diminishing  in  prevalence  as  the  result  of  intelli- 
gent systematic  effort  toward  its  restriction.  Satisfying  results  are  re- 
ported from  New  York  city,  where  the  reduction  in  the  death-rate  from 
tuberculosis  is  nearly  one-half  in  the  past  twenty  years.  The  percentage 
of  deaths  per  1000  population  is  reported  by  Biggs  to  have  been  4.45  per 
cent,  in  1884,  and  to  have  diminished  gradually  to  2.49  per  cent,  in  1903. 
In  London  it  was  3.12  per  cent,  in  1884  and  2.34  per  cent,  in  1901;  in 
Berlin,  3.6  per  cent,  in  1884  and  2.39  per  cent,  in  1902;  in  Vienna,  7.2 
per  cent,  in  1884  and  4.76  per  cent,  in  1900;  in  Philadelphia,  3.32  per  cent. 
in  1861  ;  in  1884,  3.1  per  cent. ;  in  1903,  2.25  per  cent.  In  Paris,  however, 
the  death-rate  is  not  shown  to  have  diminished,  the  percentage  being 
5.19  per  cent,  in  1884  and  5.46  per  cent,  in  1900.  In  Berlin,  while  the 
total  tuberculosis  mortality  has  been  reduced,  the  infantile  death-rat 
from  tuberculosis  has  been  increased  somewhat  during  the  past  thirty 
years.  Bulstrode  has  recently  called  attention  to  a  remarkable  decli: 
in  the  death-rate  from  tuberculosis  in  England.  He  does  not  attnbi 
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the  greatly  diminished  mortality  to  the  establishment  of  sanatoria  alone, 
but  rather  to  a  gradually  weakened  virulence  of  the  tubercle  bacillus, 
together  with  a  simultaneous  increase  in  the  powers  of  resistance  upon 
the  part  of  the  human  organism  as  a  result  of  more  general  hygienic 
living.  Statistical  observation  with  reference  to  the  diminished  pre- 
valence of  tuberculosis  in  Colorado  will  be  given  in  connection  with 
geographic  differences  of  distribution. 


CHAPTER  X 

INFLUENCE  OF  RACE 

No  phthisic-therapeutist  of  ample  experience  can  deny  the  existence 
of  essential  differences  among  various  races  in  the  degree  of  resistance 
to  pulmonary  tuberculosis.  An  effort  has  been  made  by  some  statis- 
ticians to  attribute  the  radical  divergence  in  the  mortality  rate  among 
nations  to  changes  of  environment  rather  than  to  variations  of  inherent 
susceptibility.  There  can  be  no  doubt  that  in  some  instances  the  sur- 
roundings and  mode  of  life  are  responsible  in  large  measure  for  the  present 
high  death-rate  from  consumption.  This  obtains  particularly  with 
reference  to  the  negro  population  of  the  United  States.  It  is  impossible, 
however,  to  reconcile  the  differences  in  this  country  between  the  Irish, 
Swedes,  Germans,  English,  Americans,  and  Polish  Jews  upon  the  basis  of 
environment.  It  is  not  true  that  among  these  people  there  exists  a  re- 
markable dissimilarity  in  immediate  surroundings  and  mode  of  life,  or  in 
the  nature  of  climatic  influences,  unless  it  be  that  the  Poles,  who,  of  all 
nations,  exhibit  the  very  greatest  resistance  to  consumption,  suffer  from 
the  most  unfavorable  conditions.  In  America,  the  home  of  all  races,  it 
is  questionable  if  the  negro  undergoes  greater  privation  or  is  subjected  to 
more  unsanitary  conditions  than  the  ignorant  and  poverty-stricken  Jewish 
emigrants  from  Poland,  yet  these  two  races  exhibit  opposite  extremes  in 
the  mortality  rate  from  tuberculosis.  While  the  influence  of  environment 
and  methods  of  living  are  readily  conceded  to  produce  salient  differences 
in  powers  of  individual  resistance,  it  is  none  the  less  clear  that  a  distinct 
effect  is  exerted  by  virtue  of  racial  predisposition. 

The  negro  race  in  the  United  States  is  exceedingly  susceptible  to 
tuberculosis,  and  environment  must  be  admitted  to  play  an  important 
part.  Consumption  is  reported  to  have  been  almost  unknown  upon  the 
west  coast  of  Africa,  as  well  as  in  the  interior,  until  the  natives  were 
brought  in  contact  with  imported  cases.  Though  seldom  before  indi- 
genous, tuberculosis  once  established  among  the  colored  people  has  been 
found  to  pursue  a  rapid  and  relentless  course,  presumably  on  account  of 
the  non-acquirement  of  partial  immunity  as  a  result  of  transmission 
through  earlier  generations. 

The  original  transplantation  of  the  negro  to  the  southern  part  of  the 
United  States  was  not  attended  immediately  by  so  disastrous  conse- 
quences in  the  way  of  tuberculous  infection  as  might  be  expected  from  the 
radically  changed  surroundings  and  conditions.  From  a  previous  exist- 
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ence  of  barbarism,  the  slave,  though  brought  for  the  first  time  into  close 
association  with  the  disease,  nevertheless  was  permitted  a  life  in  the  open 
air.  While  his  lot  was  necessarily  one  of  hard  and  useful  toil,  he  was 
provided  with  commodious  quarters  and  an  abundance  of  food  in  a  climate 
not  sufficiently  rigorous  to  produce  suffering  from  exposure,  nor  to  involve 
inadequate  ventilation  of  apartments. 

Prior  to  the  Civil  War,  consumption,  while  scarcely  an  unknown 
disease  among  the  negroes,  was  still  comparatively  rare.  Upon  the 
acquirement  of  personal  freedom  there  resulted  inevitably  such  change 
of  conditions  as  to  produce  a  remarkable  increase  in  the*  susceptibility 
of  the  race  to  the  ravages  of  tuberculosis.  This  did  not  take  place  solely 
through  the  eagerness  of  the  negro  to  move  north  and  the  endeavor  to 
secure  an  adaptation  to  a  more  severe  climate,  for  the  disease  nourished 
almost  to  the  same  extent  among  those  remaining  in  the  south  and  those 
living  in  New  England.  Of  all  cities  in  the  country,  however,  Boston, 
with  a  colored  population  of  12,000,  is  reported  to  have  the  highest  death- 
rate  of  tuberculosis  among  these  people. 

That  the  negro  at  no  time  during  slavery  days  was  entirely  immune  is 
shown  by  the  statistics  of  Charleston,  S.  C.,  to  which  reference  has  been 
made  by  Wilson,  Woods  Hutchinson,  and  Newton.  Even  in  1822,  the 
death-rate  of  southern  negroes  from  tuberculosis  was  almost  equal  to 
that  of  the  white  people.  From  1841  to  1848  both  the  white  and  colored 
population  exhibited  a  ratio  of  2.8  per  thousand.  Since  then  the  propor- 
tion of  deaths  from  this  cause  among  the  colored  race  rapidly  increased 
until  1890.  During  the  preceding  nine  years  the  mortality  rate  reached 
the  enormous  percentage  of  83.3  per  10,000  of  the  population.  A  decline 
was  noted  in  1900,  although  the  figures  still  remained  astonishingly  high, 
i.  e.,  7  per  1000.  These  statistics  are  also  of  interest  in  demonstrating  the 
frequency  of  infection  and  the  resistless  course  of  the  disease  amidst  un- 
favorable surroundings  in  large  cities,  regardless  of  their  location.  It  is 
very  significant  that  the  negro  mortality  from  tuberculosis  never  attained 
high  proportions  in  the  rural  districts. 

The  rational  explanation  of  an  increased  prevalence  of  the  disease 
among  the  negroes  is  referable  to  the  very  fact  of  their  independence. 
Formerly  they  were  compelled  to  work  in  the  open  fields,  and  in  most 
instances  were  comfortably  housed  and  fed.  In  later  years  they  have 
flocked  to  the  large  cities,  congregated  in  great  numbers  in  unhealthful 
abodes,  and  have  sought  employment,  if  at  all,  under  conditions  less 
favorable  than  in  the  days  of  slavery.  It  is  not  strange  that,  with  the 
sudden  enforced  assumption  of  the  responsibilities  of  self-maintenance, 
for  which  the  negro  in  no  way  was  prepared  by  mental  equipment  or 
previous  experience,  he  should  develop  to  a  certain  extent  habits  of 
idleness,  intemperance,  unsanitary  living,  and  excessive  sexual  indul- 
gence, with  resulting  venereal  taint.  Syphilis,  alcohol,  improper  food, 
and  insufficient  ventilation  assuredly  are  potent  agencies  in  the  develop- 
ment of  a  predisposition  to  tuberculosis  in  any  race,  particularly  when 
pernicious  sanitary  habits  are  added  to  an  inherent  mental  and  moral 
immaturity. 

Supplementary  to  these  detrimental  influences  an  important  causative 
factor  is  the  peculiar  nature  of  the  occupation  of  the  negro  people  as  a 
class.  Aside  from  their  availability  for  domestic  service,  their  illiteracy 
and  shiftlesshess  limit  the  remaining  avenues  of  work  to  drudgery  in  coal 
mines,  hard  labor  as  operatives  in  factories  and  mills,  menial  employment 
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as  porters  in  railway  cars  or  steamships,  waiters,  cooks,  janitors,  and 
laundresses.  All  work  of  this  nature  entails  a  degree  of  confinement 
with  unusual  opportunities  for  infection.  For  the  above  reasons  it  is 
no  wonder  that  the  susceptibility  of  the  negro  to  consumption  is  greater 
than  that  of  all  other  races.  Professor  Jones,  of  the  Hampton  Normal 
and  Agricultural  Institution,  states  that  the  mortality  rate  for  the  colored 
people  is  from  two  to  seven  times  that  shown  by  an}^  other  race  except  the 
Irish,  who  exhibit  two-thirds  the  mortality  rate  of  the  negro.  The  colored 
children,  particularly  under  fifteen  years  of  age,  are  prone  to  succumb  to 
tuberculous  infection,  the  mortality  being  seven  times  that  of  white  chil- 
dren, regardless  of  nationality. 

An  important  consideration  pertaining  to  the  problem  of  tuberculosis 
among  the  colored  people  is  the  exceedingly  large  number  of  negroes  in 
the  United  States.  The  proportion  to  the  total  population  is  greater 
than  that  of  any  other  alien  class  of  Americans.  They  comprise  8,000,000 
people,  and  constitute  11  per  cent,  of  our  total  number  of  inhabitants. 
The  high  mortality  rate  from  consumption  among  a  class  who  form  so 
large  a  proportion  of  our  people  invests  the  problem  with  far  greater 
significance  than  relates  to  the  prevalence  of  the  disease  among  other 
races  in  our  midst,  who  not  only  are  decidedly  less  susceptible,  but  include 
a  much  smaller  number  of  inhabitants.  It  is  worthy  of  more  than  passing 
attention  that  consumption  creates  its  greatest  havoc  among  the  very 
people  who  constitute  the  largest  part  of  our  alien  population  and  who, 
as  servants,  are  brought  into  far  more  intimate  contact  with  the  home 
life  than  the  Irish,  Germans,  Scandinavians,  French,  Russians,  or  Poles. 

The  alarming  development  of  tuberculosis  among  the  American 
Indians  presents  some  points  of  similarity  to  the  spread  of  the  disease 
among  the  negroes,  and  with  equal  propriety  may  be  attributed  in  part 
to  radical  changes  of  immediate  environment.  To  be  sure,  the  Indians 
have  not  been  forcibly  imported  to  a  new  country,  but  they  have  been 
rudely  driven  from  their  own  possessions  by  the  encroachments  of  the 
white  people,  who,  in  conferring  the  questionable  blessings  of  civiliza- 
tion, have  been  directly  responsible  for  the  decimation  of  the  race  by 
disease. 

From  the  available  data  bearing  upon  the  subject  it  is  fair  to  assume 
that  consumption  among  the  Indians  was  of  extremely  rare  occurrence 
prior  to  their  contact  with  European  races.  Since  that  time  the  disease 
has  gradually  increased  until  at  present  it  has  assumed  the  proportions 
of  a  veritable  scourge. 

While  no  authentic  records  can  be  presented  to  substantiate  the 
absence  of  tuberculosis  among  the  Indians  before  the  advent  of  the  early 
settlers,  historic  references  are  not  altogether  wanting  to  suggest  its  oc- 
casional development  in  colonial  days.  Dr.  J.  P.  C.  Foster,  in  an  inquiry 
concerning  the  introduction  of  tuberculosis  into  New  England  by  the  white 
people,  has  called  attention  to  several  interesting  allusions  to  this  subject 
among  the  early  writings.  Numerous  quotations  from  various  authorities 
have  appeared  in  the  Report  of  a  Special  Commission  Appointed  by  the 
State  of  Connecticut  to  Investigate  Tuberculosis.  A  few  of  these  pas- 
sages in  the  "  Historical  Collections  of  the  Indians  of  New  England,"  by 
Daniel  Gookin,  are  particularly  instructive.  "Of  this  disease  of  the  con- 
sumption sundry  of  those  Indian  youths  died  that  were  bred  up  to  school 
among  the  English.  The  truth  is  this  disease  is  frequent  among  the 
Indians;  and  sundry  die  of  it  that  live  not  with  the  English.  A  hectick 
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fever  issuing  in  a  consumption  is  a  common  and  mortal  disease  among 
them."1  Another  statement  in  the  same  volume  is  as  follows:  "Before 
the  English  came  among  the  Indians,  there  was  two  disorders  from  which 
they  most  generally  died,  viz.:  the  consumption  and  the  yellow  fever." 
The  "  Massachusetts  Historical  Collections"  also  presents,  in  vol.  vii  an 
observation  concerning  the  Indians  of  North  America  by  General  Lincoln 
He  says:  "Their  tender  lungs  are  greatly  affected  by  colds  which  bring 
on  consumptive  habits,  from  which  disorder,  if  my  information  is  right, 
a  large  proportion  of  them  die."  Francis,  in  his  life  of  John  Eliot,  the 
Apostle  of  the  Indians,  and  De  Forest,  in  his  "History  of  the  Indians  of 
Connecticut,"  comment  upon  the  rather  common  development  of  tuber- 
culosis among  the  New  England  tribes. 

From  the  preceding  quotations  it  may  be  inferred  that  if  tuberculosis 
did  not  originally  exist  among  the  Indians  in  their  primitive  state,  at 
least  a  high  degree  of  susceptibility  was  exhibited  after  contact  with  the 
colonists.  As  a  result  of  more  recent  investigations  by  several  observers 
regarding  the  prevalence  of  consumption  among  the  Indians  in  various 
parts  of  America,  it  seems  to  be  well  established  that  the  disease  has  been 
less  frequent  among  the  more  isolated  tribes.  The  ravages  of  tuberculosis 
are  at  present  more  pronounced  among  the  Indians  of  the  older  reserva- 
tions than  of  the  newer  agencies  in  the  northwest,  suggesting  an  increasing 
prevalence  in  proportion  to  the  greater  restrictions  placed  upon  their 
nomadic  existence.  The  frequency  of  consumption  among  the  Indians  of 
all  tribes  has  been  noted  by  the  physicians  appointed  to  care  for  the  various 
agencies.  Some  have  reported  47  per  cent,  of  all  deaths  to  result  from 
this  cause.  Others  have  placed  the  percentage  at  66,  and  still  others 
at  75  and  even  95.  The  development  of  tuberculosis  among  the  Indians 
has  been  frequently  cited  as  a  conspicuous  instance  of  the  dangers  of 
infection  pure  and  simple.  While  it  is,  of  course,  true  that  the  disease 
could  not  have  been  transmitted  save  from  contact  with  the  tubercle 
bacillus,  other  equally  important  factors  have  been  introduced,  strongly 
enforcing  a  predisposition  to  infection.  In  fact,  the  spread  of  pulmonary 
tuberculosis  among  the  tribes  occupying  reservations  noted  for  favorable 
climatic  influences  is  in  itself  prima  facie  evidence  as  to  the  existence  of  a 
grossly  unhealthful  environment  as  well  as  to  the  practice  of  pernicious 
habits  calculated  to  lessen  vital  resistance.  It  is  known  that  the  Indians 
have  ever  been  inclined  to  keep  singularly  aloof  from  the  white  people, 
whom  they  regard  with  suspicion.  The  disease  has  spread  among  a  class 
of  beings  who  are  kept  more  or  less  secluded  in  their  reservations  and  are 
accustomed  to  an  outdoor  existence,  in  contradistinction  to  the  negroes, 
who  have  sought  indoor  employment  in  large  centers  of  population  and 
have  been  exposed  to  numerous  opportunities  for  infection. 

A  study  of  the  present  conditions  obtaining  in  most  reservations  is 
peculiarly  enlightening  in  explanation  of  the  development  and  mortality 
of  the  disease.  Dr.  J.  R.  Walker,  Agency  Physician  at  Pine  Ridge, 
South  Dakota,  has  recently  reported  interesting  data  with  reference  to 
tuberculosis  among  the  Oglala  Sioux  Indians.  Dr.  I.  E.  Brewer,  of  Fort 
Huachuca,  Arizona,  presents  a  review  of  the  development 'of  tuberculosis 
among  the  Indians  of  Arizona  and  New  Mexico,  embodying  reports  from 
the  Colorado  River  Agency  (Mojave  Indians),  the  White  River  Agency 
(Apache),  the  Hopi  Reservation  (Hopi  and  Navajo),  the  Navajo  Reser- 

1  Collections  of  the  Massachusetts  Historical  Society,  vol.  i,  page  173. 
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vation  (Navajo),  the  Fort  McDowell  Agency  (Apache),  Pima  Agency  (Mari- 
copas,  Pimas,  and  Papagoes),  the  Walapai  Reservation  (Hovasupai  and 
Walapai),  the  Mescalero  Reservation  (Apaches),  the  Santa  Fe  Agency 
(Puebloes),  and  the  Zuni  Reservation  (Puebloes).  Dr.  Robinson,  Super- 
intendent of  the  South  Dakota  State  Board  of  Health,  has  furnished  very 
interesting  information  regarding  the  western  Sioux,  among  whom  tuber- 
culosis was  first  reported  in  1878,  fifteen  years  after  the  institution  of  the 
reservation  system.  From  this  time  the  reports  of  agents  have  given 
definite  information  concerning  the  rapid  annual  increase  of  the  scourge. 

Woods  Hutchinson  has  presented  the  results  of  his  personal  observa- 
tions regarding  the  existence  of  tuberculosis  among  many  of  the  Indian 
tribes  scattered  over  the  north  Pacific  coast  from  Alaska  to  California. 
He  also  has  had  an  opportunity  of  investigating  the  condition  of  affairs 
among  the  Indians  of  the  southwest.  Dr.  George  Martin  has  furnished 
reports  concerning  the  Black  Feet  Agency.  Dr.  J.  Silverstein  has  con- 
tributed information  relative  to  the  Crow  Creek  Agency  in  South  Dakota, 
Dr.  Chapman  regarding  the  Acton  Agency,  and  Dr.  H.  W.  Harrison  the 
Rosebud  Sioux. 

The  most  recent  contribution  concerning  the  prevalence  of  tuberculo- 
sis among  the  American  Indians  has  been  made  by  Dr.  Ales  Hrdlicka, 
who,  in  company  with  Dr.  P.  B.  Johnson,  was  detailed  by  the  Indian  Bu- 
reau and  the  Smithsonian  Institute  to  make  an  investigation  of  at  least  five 
tribes.  Their  conclusions  were  presented  to  the  Sixth  International  Con- 
gress on  Tuberculosis.  The  investigation  was  conducted  during  the  sum- 
mer months  in  order  that  physical  examinations  might  be  made  at  a  time 
when  the  Indians  would  be  most  likely  to  be  free  from  catarrhal  affections 
of  the  respiratory  tract.  A  study  was  devoted  to  the  conditions  existing 
in  five  tribes  most  affected  by  tuberculosis,  i.  e.,  Menominee  (northeast 
Wisconsin),  Oglala  Sioux  (South  Dakota),  Quinault  (northwest  Wash- 
ington), the  Hupa  (northwest  California),  and  the  Mohave  (basin  Colorado 
River,  Arizona).  Nearly  every  dwelling  was  visited  and  a  personal 
examination  made  of  every  member  of  each  family,  regardless  of  the 
condition. 

As  a  result  of  the  researches  conducted  by  the  various  observers  pre- 
viously mentioned,  a  fund  of  valuable  information  has  been  furnished  not 
only  with  reference  to  the  proportions  of  the  scourge,  but  also  the  multiple 
causes  of  its  spread. 

While  unanimity  of  opinion  is  found  to  exist  with  reference  to  the  wide 
prevalence  of  consumption  among  all  tribes,  the  reports  are  also  uniform 
regarding  the  presence  of  conditions  strongly  predisposing  to  the  disease. 
During  his  primitive  life  the  Indian  was  habituated  to  an  almost  continu- 
ous out-of-door  existence.  Though  compelled  to  endure  great  hardship 
and  subjected  at  times  to  severe  physical  exertion,  undue  exposure,  in- 
sufficient clothing,  accustomed  to  improperly  cooked  food,  and  with  ex- 
treme irregularity  as  to  the  time  of  eating,  he  nevertheless  was  compara- 
tively free  from  tuberculosis  on  account  of  the  invigorating  influence  of 
his  open-air  life.  His  career  was  essentially  nomadic  in  character,  con- 
sisting of  hunting  or  marauding  expeditions  and  internecine  warfare. 
Though  filthy  to  a  degree,  the  evil  effects  were  minimized  b}^  the  frequent 
moving  of  camps  and  the  construction  of  tepees  permitting  ample  ventila- 
tion at  the  top.  The  disposal  of  slops  and  excrement,  while  unsanitary 
in  the  extreme,  was  non-productive  of  practical  harm  on  account  of  the 
short  period  of  accumulation. 
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With  the  erection,  however,  of  permanent  houses,  which  were  small 
low,  and  with  perfectly  tight  roofs,  all  opportunity  for  ventilation  was 
prevented.  Every  facility  likewise  was  offered  for  the  subjection  of  the 
inmates  to  other  unhealthful  conditions,  including  exposure  to  all  manner 
of  infective  material.  From  a  life  in  the  open  air  the  Indians  were  wont 
to  congregate  in  large  numbers  in  overheated  rooms,  with  no  ventilation 
whatever  and  without  the  slightest  conception  of  other  principles  of 
hygienic  living.  Upon  one  of  their  number  becoming  the  victim  of  tuber- 
culosis, no  precautions  were  taken  to  prevent  the  spread  of  the  infection 
Expectoration  was  promiscuous  and  usually  indoors.  Dishes  and  cooking 
utensils  were  cleansed  but  imperfectly,  if  at  all.  The  same  was  true  of 
blankets,  bedding,  and  articles  of  clothing;  in  fact,  cleanliness  of  body 
and  habitation  and  decency  of  habits  were  almost  unknown.  The  food 
was  often  deficient  in  quantity  and  improperly  cooked.  Addiction  to 
alcoholic  abuses  was  not  infrequent.  The  habit  of  passing  the  pipe  was 
common  among  many  tribes.  Resistance  to  tuberculosis  became  further 
diminished  through  epidemics  of  measles,  whooping-cough,  influenza,  and 
other  exhausting  diseases.  An  important  factor  was  the  profound  ig- 
norance of  the  Indians  concerning  the  nature  of  tuberculosis,  the  methods 
of  transmission,  and  the  means  to  restrict  its  spread.  Thus  in  numerous 
ways  the  facility  of  infection  for  the  Indian  was  far  greater  than  during 
savage  aboriginal  life. 

In  view  of  these  conditions  it  is  no  wonder  that  the  race  has  been 
threatened  with  extinction,  but  there  is  no  suggestion  of  an  inherent 
predisposition  to  tuberculosis  as  the  sole  factor  in  the  appalling  spread  of 
the  disease.  In  contrast  with  the  negro,  the  Indian  constitutes  but  1 
per  cent,  of  our  total  population,  and  is  brought  but  little  in  contact  with 
the  white  people.  The  prevalence  of  consumption  among  the  Indians 
upon  the  western  and  southwestern  reservations  strikingly  illustrates 
the  truism  that  to  secure  immunity  from  tuberculosis  it  is  not  altogether 
where  one  lives,  but  in  what  manner. 

The  Irish  people,  both  at  home  and  in  other  countries  where  they 
reside,  have  been  notoriously  susceptible  to  tuberculosis.  In  the  United 
States  the  mortality  rate  is  two-thirds  that  of  the  negro,  being  approxi- 
mately 4  to  1000  of  the  population.  This  is  much  in  excess  of  other 
nationalities  in  America,  the  Scandinavians  and  Bohemians  having  a 
death-rate  of  but  little  over  one-half  that  of  the  Irish.  According  to 
Jones's  mortality  chart,  the  Germans,  as  well  as  French,  Scotch,  and  Can- 
adians, have  a  death-rate  of -one-half  that  of  the  Irish  and  one-third  that 
of  the  negroes.  The  mortality  rate. of  the  English,  Russians,  Italians, 
Hungarians,  and  Americans  from  tuberculosis  is  still  less.  The  rate  for 
the  Poles  is  least  of  all,  being  0.625  per  1000.  These  statistical  conclu- 
sions are  closely  in  accord  with  Lillian  Brandt's  table  of  mortality  of 
races,  and  conform  to  my  own  clinical  observations  concerning  the  degree 
of  resistance  shown  by  different  nationalities  in  a  suitable  climate.  A 
large  number  of  patients  of  various  races  under  similar  conditions  of 
climate  and  management  were  found  to  display  remarkable  differences 
in  their  ability  to  withstand  the  disease.  Ten  years  ago  I  cited  the  dis- 
proportionate resistance  shown  by  the  Jews  in  comparison  with  the 
Americans,  English,  Germans,  and'  Scotch,  and  the  slighter  recuperative 
power  of  the  Irish  and  Swedes.  The  Irish  were  reported  to  be  predisposed 
to  a  special  degree,  the  tuberculous  process  being  active,  as  a  rule,  and 
attended  with  early  cavity  formation.  There  was  noted  a  marked  ten- 
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dency  to  septic  and  nervous  disturbances,  and  the  patients  were  found 
somewhat  hard  to  control.  This  was  explained  in  part  by  their  volatile 
mercurial  disposition,  but  lessened  powers  of  resistance  were  also  displayed 
by  those  not  exhibiting  an  unstable  nervous  temperament  and  conform- 
ing implicitly  to  a  strict  disciplinary  regime. 

The  Swedes,  though  apparently  hardy  and  vigorous,  were  found, 
as  a  rule,  to  succumb  much  more  quickly  than  patients  of  our  own  country. 
They  were  excessively  apprehensive,  impressionable  to  a  degree,  and  in- 
clined to  easy  discouragement,  but  usually  obedient  to  instructions.  The 
same  was  true  to  a  great  extent  of  the  Bohemians,  the  majority  of  these 
people  arriving  in  Colorado  with  extensive  areas  of  pulmonary  involve- 
ment, somewhat  out  of  proportion  to  the  relatively  short  period  of  illness. 
While  a  high  death-rate  from  pulmonary  tuberculosis  is  reported  in  Nor- 
way and  Sweden,  the  mortality  among  the  Scandinavians  in  the  north- 
western States  is  comparatively  low.  This  is  apparently  due  in  part  to  a 
life  in  rural  communities,  healthful  occupation,  the  observance  of  hygienic 
conditions,  and  favorable  climatic  influences.  Head  has  pointed  out  that 
even  in  the  large  cities  of  Minnesota,  with  a  high  percentage  of  Scandi- 
navian population,  the  death-rate  from  pulmonary  tuberculosis  among 
these  people  is  comparatively  low. 

It  has  been  my  general  experience  that  the  Germans,  English,  Cana- 
dians, and  even  the  Scotch  readily  adapted  themselves  to  an  appropriate 
system  of  living,  excelling  in  this  respect  our  more  restless  Americans. 
There  has  seemed  to  obtain  in  most  instances  a  lighter  burden  of  business 
responsibilities  and  a  more  phlegmatic  or  philosophic  disposition,  with 
less  of  general  restlessness  or  irritability.  The  American  has  often 
announced  upon  arrival  that  he  had  come  to  Colorado  for  a  few  pre- 
scribed months,  that  his  recovery  must  take  place  within  that  period, 
as  no  further  extension  of  time  could  be  diverted  from  his  business. 

The  clinical  exhibition  of  resistance  on  the  part  of  the  Jews  has  been 
something  remarkable.  In  spite  of  extensive  and  long-standing  pulmo- 
nary disease,  the  nutrition  and  strength  have  been  maintained  to  a  sur- 
prising degree.  I  have  been  impressed  repeatedly  by  the  disproportion 
between  the  physical  signs  and  the  general  condition.  Severe  mixed 
infection,  from  my  observation,  is  much  less  frequent  than  among  all 
other  races.  On  the  other  hand,  the  process  of  arrest  has  been,  as  a  rule, 
rather  slow  and  disappointing.  It  would  appear  that  the  Jew  possesses 
a  certain  immunity  to  the  toxemia  of  tuberculosis  which,  despite  exten- 
sive destructive  change,  enables  him  to  withstand  the  disease  for  pro- 
longed periods,  but  that  the  powers  of  resistance  are  often  insufficient  to 
produce  healing  of  the  tuberculous  lesions.  The  tenacity  with  which 
these  people  retain  their  hold  upon  life  in  the  presence  of  advanced 
pulmonary  phthisis  is  sometimes  cited  as  illustrative  of  the  immunizing; 
influence  resulting  from  the  transmission  of  the  disease  during  the  course 
of  many  generations.  Be  this  as  it  may,  the  fact  remains  that  there  does 
exist  an  inherent  resistance  to  the  ravages  of  tuberculosis  among  indi- 
viduals of  this  race. 

The  peculiar  character  of  the  clinical  manifestations  among  the 
Jews  may  not  be  justly  attributed  to  environment  alone,  for  in  large  cities 
the  ignorant  are  crowded  into  densely  populated  districts  and  subjected  to 
the  direst  poverty,  the  hardest  of  indoor  work,  the  inhalation  of  vitiated 
atmosphere,  and  the  habitation  of  apartments  often  noisome  with  filth. 
Attempts  to  explain  the  diminished  prevalence  of  tuberculosis  among 
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such  people  upon  the  score  of  their  obedience  to  the  Mosaic  law  pertaining 
to  meat  and  drink  is  unscientific  and  chimerical.  Even  were  all  the 
meat  rejected  by  the  rabbis  assumed  to  come  from  tuberculous  animals 
there  is  no  assurance  that  the  flesh  is  thus  infected,  and  even  so  the 
process  of  cooking  is  known  to  destroy  all  germ  life.  This  is  not  to  be 
construed  to  the  disparagement  of  municipal  efforts  toward  rigid  inspec- 
tion of  meats  offered  for  public  consumption.  Immunity  to  tuber- 
culosis among  the  Jews  has  been  improperly  attributed  to  their  avoid- 
ance of  pork,  which  is  alleged  to  be  tainted  with  tuberculous  infection 
on  account  of  the  known  existence  of  the  disease  among  swine.  It  is 
probable  that  the  abstinence  from  alcohol  and  the  rarity  of  syphilis 
among  the  Jews  are  important  factors  in  sustaining  powers"  of  resistance 
unavoidably  weakened  by  overcrowding,  insufficient  food,  and  unhealth- 
ful  surroundings. 

While  the  prevalence  of  consumption  among  these  people,  as  with 
other  races,  is  undoubtedly  influenced  to  some  extent  by  the  conditions 
under  which  they  live,  it  seems  well  established  that  the  Jews  are  less 
responsive  to  unfavorable  conditions  that  other  nationalities.  A  study 
of  the  development  of  tuberculosis  among  the  Jewish  poor  of  New  York 
city  has  been  conducted  by  Fishberg,  and  of  Chicago,  by  Sachs.  The 
former  acquiesces  in  the  view  that  among  the  Jews  the  course  of  the 
disease  is  slower  than  among  other  people  and  the  prognosis  more  favor- 
able. Among  several  thousand  cases  of  consumption  he  has  observed 
but  very  few  of  rapid  type.  Acute  miliary  tuberculosis  is  reported  to  be 
very  rare.  He  coincides  with  the  view  previously  expressed  that  a 
majority  of  the  cases  are  of  the  chronic  type,  thus  not  precluding  the 
performance  of  some  useful  occupation  for  prolonged  periods.  He 
explains  the  high  rate  of  morbidity  and  the  low  mortality  upon  the  basis 
of  the  long-continued  urbanization  of  the  Jews.  These  people  are  essen- 
tially town-dwellers  and  engaged  in  indoor  occupations.  Through  the 
process  of  years  they  seem  to  have  acquired  an  adaptability  to  indoor 
life,  thus  rendering  the  soil  less  favorable  for  the  growth  and  develop- 
ment of  tubercle  bacilli.  Sachs  believes  that  the  disease  is  on  the  in- 
crease among  the  Hebrews  in  Chicago,  and  that  their  immunity  is  over- 
estimated, but  ascribes  an  increasing  prevalence  to  abject  poverty  and 
unsanitary  conditions. 

Stella  and  Caccini,  of  New  York,  have  reviewed  the  prevalence  of 
tuberculosis  among  the  Italians  in  the  United  States.  Consumption 
is  found  to  be  very  common  among  the  Italian  immigrants  in  this  country,, 
much  more  so  than  among  the  same  class  of  people  in  Italy.  That  tu- 
berculosis is  more  frequent  among  the  people  of  this  nationality  than 
might  appear  from  the  official  figures  is  shown  by  the  fact  that  hundreds 
of  adult  Italians  return  to  their  native  country  after  having  contracted 
the  infection  in  the  United  States.  The  strict  vigilance  exercised  by 
the  immigration  authorities  at  New  York  precludes  the  entrance  of 
any  large  number  of  infected  Italians.  The  development  of  the  disease, 
therefore,  among  these  immigrants  must  be  construed  as  resulting  from 
conditions  obtained  in  portions  of  this  country.  It  is  highly  significant 
that  the  Italians  engaged  in  outdoor  occupations  upon  farms  and  in 
small  villages  enjoy,  as  a  rule,  vigorous  health.  Generally  speaking, 
the  high  mortality  rate  from  tuberculosis  among  these  people  is  confined 
to  the  large  cities.  The  causes  of  the  great  prevalence  of  tuberculosis 
among  the  alien  inhabitants  of  densely  populated  districts  are  found  in 
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the  conditions  under  which  they  live.  A  large  proportion  of  the  immi- 
grants come  from  the  agricultural  districts  of  Italy  and  endeavor  to 
obtain  a  livelihood  in  large  cities.  Their  clannish  existence  in  unsani- 
tary tenement-houses,  their  mediaeval  customs  and  ideas,  their  ignorance 
of-  the  language,  their  insufficient  alimentation,  combine  to  furnish  a 
fertile  soil  for  the  tubercle  bacillus.  From  the  comparatively  few  cases 
coming  under  my  own  observation,  the  impression  has  been  gained  that 
the  powers  of  resistance  have  been  almost  as  pronounced  as  those 
exhibited  bv  the  Jews. 


CHAPTER  XI 
INFLUENCE  OF  GEOGRAPHIC  POSITION 

FOR  many  years  the  effect  of  climate  upon  the  development  of  indi- 
genous tuberculosis  has  been  the  subject  of  much  professional  specula- 
tion. At  one  time  it  was  believed  that  a  certain  degree  of  immunity 
was  established  in  warm  regions,  and  patients  suffering  from  tuber- 
culosis were  sent  to  localities  free  from  low  temperatures,  regardless  of 
other  considerations.  Later  an  equable  climate  was  regarded  as  the 
chief  desideratum,  irrespective  of  moisture  or  sunshine.  Dryness  as 
opposed  to  humidity  for  a  time  was  accepted  as  of  prime  importance. 
The  character  of  the  soil  was  regarded  as  a  factor  of  some  moment  in 
the  causation  of  tuberculosis,  and  marshy  or  clay  ground,  which  re- 
tained surface  moisture,  was  thought  to  be  less  favorable  than  a  sandy 
or  rocky  formation.  Sunshine  and  purity  of  the  air,  wherever  found, 
have  been  espoused  by  some  as  the  chief  elements  in  promoting  indi- 
vidual resistance.  Elevated  regions  were  thought  to  grant  an  immunizing 
power  to  consumptives,  and  much  statistical  data  have  been  introduced 
in  apparent  substantiation  of  this  claim.  Moderate  altitudes  were  also 
found  to  combine  the  maximum  amount  of  sunshine  and  dryness,  though 
lacking  equability.  In  addition  to  the  diathermancy  exhibited  in  such 
localities,  varying  degrees  of  wind  movement  resulted  in  the  dissemina- 
tion of  dust. 

Climate  per  se  is  believed  by  a  few  to  possess  no  advantages  whatever, 
the  essential  consideration  being  thought  to  be  mere  change  of  sur- 
roundings, all  considerations  of  sunshine,  dryness,  altitude,  etc.,  being 
regarded  as  negligible  factors.  Upon  the  basis  of  this  reasoning  the 
consumptive  in  Colorado,  as  Fisk  aptly  remarks,  may  be  expected  to 
achieve  signal  improvement  by  a  winter's  sojourn  in  Boston  in  order  to 
secure  the  benefits  of  real  change.  The  efficacy,  even  of  a  new  environ- 
ment, is 'repudiated  by  others  who  in  recent  years  have  memorialized 
the  advantages  of  door-steps,  back  yards,  fire-escapes,  and  house-tops  in 
crowded  cities.  While  the  benefits  accruing  from  these  primitive  facili- 
ties for  securing  rest  in  the  open  air  are  beyond  dispute  and  worthy  of 
elaboration  for  those  unable  to  avail  themselves  of  greater  change, 
it  is  significant  that  the  alleged  advantages  to  be  derived  from  home  life 
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are  rarely  taken  advantage  of  by  physicians  when  personally  strickei 
with  consumption. 

It  is  apparent  from  the  contradictory  opinions  entertained  by  medical 
men  that  no  single  climate  grants  immunity  from  tuberculosis,  and  in 
fact,  such  is  actually  the  case.  Consumption  is  known  to  occur  in' all 
regions,  whether  dry  or  moist,  high  or  low,  warm  or  cold.  The  vital 
consideration  in  the  development  of  the  disease  among  people  inhabiting 
a  certain  locality  relates  not  to  the  climatic  conditions  alone,  but  also  to 
the  crowding  of  the  population  and  the  character  of  the  general  occu- 
pation. The  absence  of  tuberculosis  in  new  countries  having  sparsely 
settled  communities  and  with  the  early  settlers  living  in  the  open  air 
offers  in  itself  no  evidence  of  climatic  influence  favoring  resistance  to 
infection.  For  this  reason  reported  observations  as  to  the  infrequency 
of  consumption  in  certain  regions  where  these  or  similar  conditions  exist 
are  practically  valueless.  Rational  conclusions  may  be  derived  only 
from  reference  to  the  climatic  attributes  obtaining  in  the  populous 
cities  of  selected  districts  where  other  conditions  offer  a  suitable  basis 
for  comparison  as  to  the  tuberculosis  mortality  rate.  Judged  by  this 
token,  the  evidence  is  conclusive  regarding  the  relative  degree  of  immunity 
conferred  through  the  influence  of  altitude  combined  with  dryness  and 
sunshine. 

The  infrequency  of  tuberculosis  in  parts  of  Algiers,  the  Russian 
steppes,  Iceland,  and  the  Hebrides,  all  at  low  altitudes,  is  explained  by  the 
small  number  of  inhabitants  and  the  absence  of  crowding  or  industrial 
pursuits.  In  like  manner  the  slight  prevalence  of  the  disease  in  the 
elevated  regions  of  Africa  and  India  may  be  ascribed  to  the  same  cause. 
Observations,  however,  concerning  the  frequency  of  consumption  in 
large  centers  of  population  at  low  elevations  in  the  interior,  and  in  such 
cities  at  moderate  altitudes  as  Denver,  City  of  Mexico,  Santa  F6,  Colorado 
Springs,  Albuquerque,  and  Las  Vegas,  are  properly  eligible  for  compari- 
son. Gardiner  has  written  in  no  uncertain  tone  of  the  remarkably 
low  mortality  rate  from  non-imported  consumption  in  Colorado  Springs, 
at  an  altitude  of  6000  feet.  The  development  of  indigenous  pulmonary 
tuberculosis  in  Denver,  a  city  of  tall  buildings,  large  mercantile  estab- 
lishments, department  stores,  and  factories,  with  200,000  inhabitants, 
many  of  whom  represent  cases  of  imported  consumption,  has  been  the 
subject  of  some  difference  of  belief  among  medical  observers. 

Some  years  ago  the  opinion  was  promulgated  by  highly  efficient  health 
officers  that  non-imported  tuberculosis  was  increasing  in  Denver  at  a  pro- 
digious rate.  This  view  was  indorsed  to  some  extent  by  a  committee 
appointed  by  the  State  Medical  Society  in  1901  to  investigate  and  report 
concerning  the  actual  status  of  such  development.  At  the  invitation 
of  the  El  Paso  County  Medical  Society  I  conducted  a  systematic  investi- 
gation concerning  the  matter,  and  reported  the  results  of  my  endeavor 
in  an  address  delivered  before  the  Society  at  Colorado  Springs  in  the  latter 
part  of  1901.  This  was  repeated  by  request  before  the  Denver  and 
Arapahoe  County  Medical  Society  in  January  of  the  following  year. 
The  questions  involved  are  of  such  importance  that  ia  discussing  the 
data  concerning  the  development  of  inoligenous  tuberculosis  in  Colorado 
I  find  it  advisable  to  utilize  a  portion  of  the  material  contained  in  my 
previous  study  of  the  subject. 
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CHAPTER  XII 

TO  WHAT  EXTENT  IS  CONSUMPTION  INDIGENOUS  IN 

COLORADO? 

IT  was  formerly  asserted  by  some  that  pulmonary  tuberculosis  con- 
tracted in  Colorado  constituted  a  very  important  factor  in  mortality 
statistics.  An  indigenous  disease  was  thought  to  be  increasing  at  such 
a  rate  and  assuming  such  proportions  as  to  demand  for  its  restriction 
drastic  measures  in  the  way  of  legislative  and  municipal  supervision. 
Although  heartily  in  sympathy  with  all  rational  measures  of  control, 
I  have  been  unable  to  accept  the  evidence  presented  to  substantiate 
the  alleged  increasing  prevalence  of  such  cases.  It  may  be  admitted 
that  consumption  has  been  contracted  in  Colorado,  as  in  other  centers 
of  population,  and  that  to  some  extent  it  may  be  expected  to  originate 
here  in  the  future.  It  is  only  with  reference  to  the  degree  and  practical 
significance  of  its  development  that  an  unprejudiced  inquiry  is  solicited. 

Although  consumption  is  communicable,  it  nevertheless  is  acquired 
chiefly  by  those  rendered  susceptible  through  environment,  occupation, 
previous  conditions,  and  other  unfavorable  influences.  The  infection 
is  known  to  be  often  slow  and  incremental  in  character,  prolonged  ex- 
posure and  in  some  instances  repeated  infection  being  necessary  to  over- 
come individual  resistance  sufficiently  to  produce  clinical  manifesta- 
tions of  the  disease.  It  is  to  be  expected,  therefore,  that  consumption 
should  occasionally  develop  in  Colorado  as  a  natural  result  of  the  massing 
of  population,  embracing  all  classes,  from  affluence  to  poverty,  and 
including  all  degrees  of  predisposition.  The  disease  should  not  be  as- 
cribed solely  to  an  intimate  association  with  imported  pulmonary  invalids, 
although  there  must  inevitably  develop  frequent  disregard  of  precau- 
tionary measures. 

A  considerable  number  of  the  people  in  Colorado  pursue  a  peculiarly 
unfavorable  occupation,  to  which  may  be  attributed  to  some  extent 
the  occasional  development  of  pulmonary  phthisis.  Miners  are  subjected 
for  prolonged  periods  to  entire  absence  of  sunshine  and  to  the  inhalation 
of  an  atmosphere  deficient  in  oxygen  and  vitiated  by  dampness,  dust, 
and  smoke.  Exposure  to  such  conditions  day  after  day  cannot  fail  to 
exert  a  deleterious  influence  throughout  the  respiratory  tract  and  pro- 
duce a  soil  notoriously  favorable  for  infection. 

A  large  portion  of  the  younger  population  in  Colorado  are  born  of  tuber- 
culous parents,  and  in  early  life,  when  especially  predisposed,  subjected 
to  continued  undue  exposure.  As  a  legitimate  result  of  these  factors 
the  origin  of  segregated  cases  of  consumption  is  conceded,  but  this  con- 
stitutes no  argument  detrimental  to  the  value  of  altitude,  sunshine, 
and  dryness.  The  fact  that  the  disease  has  not  attained  greater  propor- 
tions is  a  remarkable  tribute  to  the  restraining  influence  of  a  beneficent 
climate. 

Present  interest  attaches  to  a  consideration  as  to  whether  or  not 
consumption  developed  in  Colorado  is  increasing  to  any  material  extent 
from  year  to  year.  Upon  the  answer  to  this  question  depends  in  great 
measure  the  proper  attitude  of  the  local  profession  with  reference  to 
a  problem  extremely  difficult  of  solution  and  capable  of  affording  honest 
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differences  of  opinion.  It  is  at  once  evident  that  the  situation  demands 
a  calm,  judicial  inquiry,  the  evidence  presented  to  consist  of  a  cold 
analysis  of  statistical  facts  and  not  dogmatic  opinions  or  preconceived 
ideas. 

During  the  past  fifteen  years  public  attention  has  been  repeatedly 
drawn  to  an  alleged  rapid  increase  in  the  number  of  deaths  from  con- 
sumption contracted  in  Colorado. 

A  review  of  the  material  offered  as  evidence  to  establish  the  large 
proportion  of  cases  originating  in  this  State  to  those  contracted  elsewhere 
indicates  that  the  chief  source  of  information  is  found  in  the  former 
records  of  the  Denver  Health  Department.  In  the  annual  report  for 

1896  it  was  stated  that  the  number  of  deaths  during  the  previous  year 
from  tuberculosis  developed  in  Colorado  "is  a  little  more  than  one-sixth 
of  the  total  tuberculous  death-rate."     It  was  noted  also  that  the  percent- 
age of  deaths  from  tuberculosis  contracted  in  this  State  had  been  progress- 
ively increasing.     In  1893  the  proportion  was  stated  to  be  11.25  per  cent. ; 
in  1894,  13.7  per  cent.;   in  1895,  15  per  cent.;  in  1896,  18.4  per  cent. 
Later  reports  from  the  Health  Department  showed  the  proportion  in 

1897  to  be  18  per  cent.,  and  in  1898,  19.7  per  cent.    The  source  of  infor- 
mation upon  which  these  statistics  were  compiled  was  the  returns  upon 
the  death-certificates. 

The  percentage  of  deaths  is  by  no  means  a  fair  criterion  of  the  pro- 
portion in  Denver  of  cases  said  to  have  developed  in  Colorado  to  those 
contracted  elsewhere.  The  pulmonary  invalid  from  a  distance,  with 
a  hopeless  prognosis,  is  usually  advised  to  return  home.  Compara- 
tively few  such  patients,  fortunately,  are  permitted  to  die  in  Denver, 
removed  from  family  and  friends.  The  proportion,  then,  of  one  to  six 
does  not  properly  apply,  as  might  be  inferred,  to  the  existing  cases  of 
tuberculosis  in  Colorado. 

It  is  easy  to  demonstrate  the  fallacy  of  an  alleged  rapid  increase  in  the 
percentage  of  deaths  from  tuberculosis  contracted  here.  It  is  apparent 
that  a  given  ratio  may  be  radically  transformed  by  a  change  in  either  of 
its  terms.  In  other  words,  the  percentage  of  deaths  from  tuberculosis 
developed  in  Colorado  may  be  increased  from  year  to  year  by  reason  of 
an  increase  in  the  number  of  such  deaths,  provided  the  total  tuberculous 
death-rate  remains  unchanged.  Upon  the  other  hand,  if  the  entire 
death-rate  from  tuberculosis  is  diminished,  the  proportion  of  indig- 
enous cases  may  be  increased,  although  the  actual  number  be  less  than 
in  previous  years. 

While  the  figures  of  the  Health  Department  previously  cited  show 
the  percentage  to  have  increased  very  rapidly,  the  actual  number  of  cases 
originating  in  Colorado  was  but  slightly  larger  for  the  four  years,  while 
the  total  number  of  deaths  from  tuberculosis  was  considerably  less; 
this,  of  course,  effecting  an  increase  in  the  proportion,  but  possessing 
no  further  significance.  Thus  in  1893  the  total  number  of  deaths  from 
tuberculosis  was  reported  as  435,  of  which  49  were  specified  as  contracted 
in  Colorado,  establishing  a  percentage  of  11.25.  The  next  year  the 
total  number  was  377,  a  diminution  of  58,  while  the  number  contracted 
in  Colorado  was  51,  an  increase  of  but  two  cases  for  the  entire  year.  It 
is  obvious  at  once  that  the  increase  is  entirely  insignificant,  yet  the 
proportion  is  published  as  being  13.7  per  cent.,  a  gain  of  2.5  per  cent,  in 
the  deaths  originating  in  Colorado  for  the  year. 
'  An  analysis  of  the  statistics  for  1895  and  1896  gives  practically  the 
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same  results.  The  number  of  deaths  in  1896  is  but  two  more  than  for 
1895,  and  but  17  more  than  for  1893,  in  spite  of  an  increase  in  that  time 
of  26,000  in  the  population,  yet  the  percentage  is  much  increased  in  1896 
on  account  of  a  diminution  of  60  in  the  total  tuberculous  death-rate. 

It  is  of  much  interest  to  note  that  the  statistics  for  1899,  furnished 
by  the  Health  Commissioner,  were  decidedly  at  variance  with  those 
previously  reported,  and  serve  to  some  extent  as  an  official  refutation  of 
the  asserted  rapid  increase  of  pulmonary  tuberculosis  in  Colorado. 
Despite  a  material  increase  in  the  population  of  Denver  since  1893,  the 
number  of  cases  specified  as  having  developed  in  1899  was  but  four  more 
than  in  1893,  and  the  percentage  of  such  cases  to  the  total  deaths  from 
tuberculosis  was  but  9.9 — about  one-half  that  reported  for  the  three 
previous  years,  and  less  than  any  proportion  which  has  been  determined 
since  1893.  The  compilation  of  these  statistics  was  based  upon  the  same 
official  sources  of  information  as  in  the  previous  years. 

In  the  summer  of  1901  the  mortality  statistics  of  consumption  were 
reviewed  upon  the  basis  of  the  returns  collected  by  the  State  Board  of 
Health  rather  than  the  Denver  Health  Department,  during  the  sixteen 
months  included  between  January,  1900,  and  May,  1901.  An  investi- 
gation conducted  by  different  officials  through  the  channels  of  another 
department  and  perhaps  in  accordance  with  other  methods  might  be 
expected  to  disclose  a  difference  in  final  results  entailing  a  possible 
modification  of  previous  conclusions.  It  is  interesting  to  learn,  there- 
fore, that  the  proportion  of  deaths  from  consumption  developed  in 
the  State  to  the  total  tuberculous  death-rate  for  the  sixteen  months 
during  which  the  statistics  were  collaborated  was  stated  to  be  13.32  per 
cent.  This  chanced  to  be  the  same  proportion  as  was  published  by  the 
Denver  Health  Department  for  1894,  and  failed  to  indicate  on  the  face 
of  the  returns  any  increase  whatever  in  such  deaths  during  a  period  of 
seven  years.  As  a  matter  of  fact,  the  proportion  was  about  one-third 
less  than  that  reported  for  1897  and  1898. 

Unfortunately,  from  1901  to  1904  the  Health  Commissioner  of  the 
city  of  Denver  preserved  no  record  pertaining  to  cases  of  pulmonary 
tuberculosis  contracted  in  Colorado.  After  diligent  search  it  has  been 
impossible  to  discover  any  data  upon  which  to  compile  statistics  of  this 
nature  during  his  tenure  of  office. 

According  to  the  official  annual  report  of  the  statement  of  deaths 
for  the  city  and  county  of  Denver  by  the  Health  Department  in  1905, 
there  were  39  cases  of  pulmonary  tuberculosis  stated  to  have  developed 
within  the  State,  as  compared  with  a  total  mortality  rate  from  tuber- 
culosis of  661,  establishing  a  proportion  of  only  5.9  per  cent.,  which  is 
less  than  any  year  since  the  compilation  of  such  statistics  in  1893.  In 
1906,  however,  an  increase  was  noted  over  the  preceding  year,  there 
being  58  cases  reported  to  have  developed  within  the  State  as  compared 
with  a  total  death-rate  from  this  disease  of  634,  making  the  percentage 
9.1,  which  chances  to  be  smaller  than  in  1893,  or  any  succeeding  year  up 
to  1905.  In  1907  there  were  reported  70  cases  apparently  indigenous 
in  Colorado  and  a  total  mortality  of  639,  thus  establishing  a  percentage 
of  10.9.  It  is  noteworthy,  however,  that  the  higher  percentage  is  brought 
about  by  an  actual  diminution  in  the  number  of  cases  developed  outside 
the  State,  there  being  an  increase  for  the  entire  year  of  only  12  cases 
originating  in  Colorado. 

Another  aspect  of  the  subject  is  the  significance  of  an  annual  increase 
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in  the  population,  which  was  not  formerly  considered  in  the  official 
computation  of  vital  statistics  in  the  State.  While  possibilities  of  error 
necessarily  attend  any  effort  to  determine  the  relations  of  indigenous 
consumption,  perhaps  no  method  is  as  satisfactory  in  affording  approx- 
imate conclusions  as  the  proportion  of  such  cases  to  the  population. 
Accepting  the  figures  of  the  Health  Department  relative  to  the  popula- 
tion of  Denver  and  the  number  of  deaths  annually  from  primary  tuber- 
culosis since  1893  as  an  eminently  fair  basis  for  analysis,  the  percentage 
of  such  deaths  per  1000  inhabitants  was  found  to  vary  but  little  from 
year  to  year,  the  proportion  being  less  in  1894  than  in  1893;  in  1896, 
slightly  less  than  in  1895,  and  in  1899,  three  per  10,000  people,  as  com- 
pared with  three  and  a  fraction  in  1893.  Apropos  of  these  results, 
attention  is  directed  to  the  report  of  the  Committee  upon  Tuberculosis' 
which  stated  that  for  the  first  eleven  months  of  1900,  the  only  time 
during  which  statistics  were  compiled,  the  percentage  of  such  deaths 
to  the  present  population  was  three  persons  per  10,000  people.  This 
coincided  singularly  with  my  analysis  of  death  reports  for  previous 
years,  being  practically  identical  with  results  obtained  for  1899  and  1893, 
being  even  less  than  in  1894,  and  presenting  but  trifling  fluctuation  in 
succeeding  years.  From  this  comparison  it  was  seen  that  the  Com- 
mittee's report  failed  to  demonstrate  the  slightest  increase  of  indigenous 
consumption  from  the  time  the  agitation  received  its  inspiration. 

As  previously  stated,  there  are  no  available  statistics  pertaining  to 
this  subject  during  1901,  1902,  1903,  and  1904. 

The  proportion  of  deaths  from  indigenous  tuberculosis  in  1905, 
according  to  the  official  report  of  the  Denver  Health  Department,  is  less 
than  two  per  10,000  people;  in  1906,  a  little  over  two  for  10,000  people, 
in  both  years  being  less  than  any  percentage  previously  obtained.  In 
1907  the  proportion  was  3.1  for  10,000  people,  the  population  having 
materially  increased  during  the  preceding  year. 

Still  another  phase  of  the  subject  is  the  relation  of  infantile  tuber- 
culosis mortality  to  the  total  deaths  from  consumption  contracted  in 
Colorado.  An  analysis  of  data  obtained  from  the  Denver  Health  Depart- 
ment showed  that,  of  all  persons  reported  to  have  died  of  tuberculosis 
originating  within  the  State  during  a  period  of  seven  years,  up  to  1900, 
nearly  one-fourth  were  children  under  four  and  five  years  of  age,  of  whom 
85  per  cent,  dieol  of  tuberculous  meningitis.  During  the  following 
year,  out  of  a  series  of  76  cases,  concerning  which  special  detailed  in- 
formation was  obtained,  27,  or  over  one-third  of  the  entire  number,  were 
under  five  years  of  age.  Manifestly,  in  view  of  the  special  predisposition, 
such  infantile  cases,  without  qualifying  explanation,  should  not  be  in- 
cluded as  instances  of  death  from  indigenous  pulmonary  tuberculosis. 

A  similar  consideration  deserving  mention  is  that  of  occupation. 
It  is  found,  by  reference  to  the  report  of  the  Tuberculosis  Committee, 
that  out  of  a  total  of  224  cases  49,  or  more  than  one-fifth,  occurred  among 
miners.  The  vast  importance  attaching  to  so  large  a  proportion  among 
this  class,  modifying  as  it  does  any  superficial  conclusions,  is  appre- 
ciated when  one  considers  that  the  tuberculous  element  is  subordinate 
to  other  pathologic  changes,  and  occurs  as  a  mere  final  development. 
It  is  suggested  that  these  patients  scarcely  ever  associate  with  consump- 
tives, but  exhibit  a  constant  disregard  of  general  hygienic  laws  which 
involve  subsequent  tissue  changes  insuring  a  favorable  soil.  Obviously, 
these  cases  should  not  be  instanced  as  examples  of  the  dangers  of  every- 
day infection. 
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As  bearing  directly  upon  this  line  of  thought,  the  attention  of  the 
student  is  directed  to  the  location,  in  the  State,  of  reported  indigenous 
cases.  El  Paso  County,  containing  a  greater  relative  proportion  of 
consumptives  than  any  other,  and,  therefore,  likely  to  yield  the  largest 
percentage,  presents  the  remarkably  small  number  of  six  cases,  or  about 
2*7  of  the  whole.  Gilpin  County,  with  a  much  smaller  population,  among 
whom  consumptives  are  exceedingly  infrequent,  the  people  being  com- 
prised largely  of  miners,  offers  a  percentage  nearly  three  times  as  great. 

A  factor  of  no  inconsiderable  importance,  to  which  attention  was 
called  by  me  in  1897,  is  the  entire  absence  of  proof  that  cases  reported 
as  developing  in  Colorado  were  actually  contracted  here.  It  was  con- 
tended that  the  mere  fact  of  an  individual  exhibiting  physical  signs  of 
tuberculosis  less  than  one  year  after  arrival  is  no  evidence  of  its  having 
originated  in  Colorado. 

The  arbitrary  inclusion  of  such  cases  unavoidably  implies  a  non- 
acceptance  of  the  theory  of  a  latent  tuberculous  process,  and  is  op- 
posed to  the  incontrovertible  testimony  adduced  in  recent  years  as 
to  the  extraordinary  frequency  of  unsuspected  tuberculous  infection. 
Many  Colorado  physicians,  from  their  daily  experience,  can  testify 
concerning  individuals  apparently  sound,  with  clear  eye,  bronzed  cheek, 
and  well-rounded  proportions,  yet  victims  of  an  incipient,  if  not  active, 
infection.  Is  it  not  probable,  among  the  large  number  of  people  coming 
to  this  State  accompanying  invalid  relatives  and  friends,  with  indi- 
vidual resistance  subsequently  diminished  through  hardships  undergone 
and  privations  endured,  that  some  have  developed  an  active  process 
from  an  infection  previously  latent?  If  this  be  true,  it  may  be  asked, 
by  virtue  of  what  right  should  it  be  assumed  that  the  development  of  the 
disease  in  apparently  healthy  people  is  sufficient  ground  to  assert  its 
origin  in  Colorado,  without  recourse  to  investigation  and  without  at 
least  a  residence  in  the  State  of  one  or  more  years  ? 

I  am  unable  to  understand  how  a  reasonable  interpretation  of  official 
data  justifies  a  conclusion  as  to  an  alarming  increase  of  indigenous  cases. 
If  consumption  contracted  in  Colorado  is  actually  increasing  to  any 
extent  year  by  year,  it  remains  to  be  demonstrated  by  statistical  obser- 
vations not  as  yet  introduced. 

Let  it  be  understood  that  no  negative  testimony  is  presented  in 
rebuttal  of  the  positive  claims  of  those  with  whom  I  have  been  forced 
to  differ.  The  position  originally  assumed  was  taken  solely  from  the 
analysis  of  their  own  recorded  official  statistics,  the  authenticity  of  which 
has  never  been  disputed.  It  is  admitted  that  clinical  reports  from  con- 
servative and  painstaking  observers  furnish  testimony  from  time  to  time 
concerning  the  occasional  existence  of  indigenous  cases.  That  a  more 
interested  attention  is  being  devoted  to  the  investigation  and  report  of 
such  cases  is  certainly  a  source  of  congratulation  and  gives  promise  of 
perhaps  more  definite  future  knowledge.  From  information  thus  far 
received,  however,  it  would  appear  that  in  a  large  proportion  of  the  cases 
reported  there  had  been  abundant  reason  for  the  development  of  the 
disease  by  virtue  of  a  marked  inherited  taint,  the  presence  of  some 
recognized  predisposing  cause,  occupation,  or  special  exposure. 

This  is  illustrated  somewhat  by  my  own  experience,  which  comprises  a 
list  of  35  cases  out  of  a  series  of  2070  cases  seen  in  private  practice  dur- 
ing a  period  of  sixteen  years.  In  9,  occupation  may  be  justly  con- 
sidered to  bear  an  important  relation  to  the  etiology,  3  being  old  miners, 
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3  stone-cutters,  1  a  layer  of  carpets,  1  employed  in  a  steam  laundry,  and 
1  a  cigar-maker.  With  2  a  very  reasonable  doubt  may  be  entertained 
as  to  the  origin  of  the  disease  in  Colorado,  1  having  developed  it  six 
months  after  arrival  and  the  other  having  been  in  Sweden  upon  a  long 
visit  immediately  before  the  disease  manifested  itself  in  this  State.  With 
6  others  there  was  a  distinct  history  of  great  exposure  to  infection,  such 
as  would  endanger  health  in  any  climate.  Another  is  an  instance  of 
pulmonary  tuberculosis  occurring  in  a  child  whose  mother  died  of  con- 
sumption three  weeks  after  he  was  born.  The  remaining  cases  are 
offered  as  examples  of  tuberculosis  contracted  in  spite  of  a  favorable 
climate,  for  which  no  explanation  is  made.  One  of  these  developed 
tuberculosis  complicating  a  long-standing  diabetes,  another  in  association 
with  chronic  interstitial  nephritis,  2  in  conjunction  with  pronounced 
habits  of  dissipation,  and  4  following  severe  influenza.  No  mention  is 
made  of  the  several  cases  of  tuberculous  meningitis  occurring  during 
the  first  one  or  two  years  of  life  in  infants  born  of  tuberculous  parents, 
as  these  do  not  appear  to  come  within  the  scope  of  this  inquiry. 

Although  deprecating  all  sensationalism  that  tends  to  inspire  alarm, 
there  is  advocated  no  abatement  of  the  hearty  support  to  be  accorded 
to  health  authorities,  nor  of  earnest  and  combined  efforts  along  the  lines 
of  preventive  medicine.  Measures  necessary  for  the  restriction  of  con- 
sumption should  be  enforced  in  Colorado,  as  in  other  States. 


CHAPTER  XIII 

GENERAL    CONDITIONS    INFLUENCING    INFECTION  AFTER 
EXPOSURE  TO  THE  TUBERCLE  BACILLUS 

AN  inherited  predisposition  to  consumption  is  commonly  regarded 
as  a  feature  of  the  utmost  importance,  although  modern  opinion  con- 
cerning the  etiologic  significance  of  the  family  history  is  quite  divergent. 
A  mass  of  statistics  has  been  cited  by  various  observers  to  demonstrate 
and  also  to  refute  the  influence  of  heredity  in  the  development  of  the 
disease,  and  it  almost  appears  that  both  the  affirmative  and  the  nega- 
tive contention  may  be  substantiated  by  analytic  inquiry.  Statistics 
concerning  this  phase  of  pulmonary  tuberculosis  are  usually  collaborated 
with  reference  solely  to  tuberculosis  in  the  immediate  antecedents, 
irrespective  of  such  other  features  as  the  time  of  its  development,  its 
duration,  the  degree  of  association  permitted  with  other  members  of 
the  family,  the  environment,  and  the  opportunities  for  infection.  These 
factors,  if  investigated  properly,  often  clothe  the  compiled  results  with 
far  greater  importance.  Without  elaborate  inquiry  .along  collateral 
lines,  analytic  reports  concerning  an  inherited  predisposition  are  devoid 
of  special  practical  interest. 

The  vital  consideration  relates  not  to  the  fact  that  one  or  more  men 
bers  of  the  family  died  of  consumption,  but  chiefly  to  the  time,  conditions, 
and  circumstances  under  which  the  disease  existed.     Children  whose 
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parents  subsequently  became  tuberculous  belong  to  an  entirely  different 
category  from  those  whose  progenitors  were  consumptives  at  the  time  of 
conception.  The  opportunities  for  postnatal  infection  are  frequently 
sufficient  to  prevent  an  assumption  concerning  the  precise  influence 
of  an  inherited  predisposition.  The  tubercle  bacillus  is  present  to  a 
particularly  dangerous  extent  in  houses  inhabited  by  pulmonary  invalids, 
and  at  no  age  is  greater  opportunity  afforded  for  acquirement  of  the 
infection  than  during  infancy.  In  the  majority  of  cases  the  essential 
element  in  the  propagation  of  the  disease  among  children  is  not  the 
inheritance  of  a  tuberculous  taint  or  predisposition  from  infected  parents, 
but  rather  an  undue  vulnerability  of  tissues  peculiar  to  infants  and  an 
excessive  exposure  to  sources  of  acquired  infection. 

These  conclusions  appear  justified  by  the  results  of  clinical  experience 
in  a  health  resort  extensively  frequented  by  pulmonary  invalids.  In 
several  instances  I  have  seen  children  of  perfectly  healthy  parents  suc- 
cumb to  tuberculous  infection,  explainable  upon  inquiry  by  contact 
with  a  pulmonary  invalid.  On  the  other  hand,  children  of  tuberculous 
parents  have  often  been  observed  to  thrive  to  a  remarkable  degree  upon 
enforcement  of  rigid  precautionary  measures.  I  have  in  mind  a  child 
of  four  and  a  half  years  both  of  whose  parents  are  tuberculous.  The 
infant  at  birth  weighed  less  than  four  pounds,  was  a  typical  "blue  baby," 
and  lost  nearly  one  pound  during  the  first  two  weeks  of  life.  The  evi- 
dences of  physical  debility  were  pronounced,  malnutrition  persisting  for  a 
long  time.  Though  reared  exclusively  upon  modified  milk,  the  infant 
finally  attained  a  surprising  degree  of  nutrition  and  vigor.  To  mini- 
mize opportunities  for  postnatal  infection  the  child  has  been  kept  under 
the  constant  management  of  a  nurse  in  an  isolated  portion  of  the  house. 

The  observation  of  another  case  during  a  period  of  several  years  has 
presented  some  features  of  rather  unusual  interest.  Early  in  1903  a 
child  was  born  in  Denver  of  tuberculous  parents.  The  father,  who  had 
been  actively  tuberculous  since  1899,  died  of  acute  miliary  tuberculosis 
with  pronounced  meningeal  manifestations  a  few  weeks  subsequent 
to  the  birth  of  the  child.  The  mother  had  previously  exhibited  but 
slight  evidence  of  tuberculous  infection,  but  had  been  for  several  years 
in  a  very  poor  general  condition.  In  fact,  on  account  of  her  emaciation 
and  general  exhaustion  some  hesitation  was  felt  as  to  the  expediency  of 
permitting  a  continuation  of  pregnancy.  A  renewed  impetus  was 
given  to  the  activity  of  the  infection  after  childbirth,  and  in  something 
over  a  year  the  mother  also  succumbed  to  consumption.  The  terminal 
condition  was  that  of  general  miliary  tuberculosis.  Both  parents,  in 
addition  to  their  pulmonary  infection,  exhibited  to  a  very  unusual  degree 
neurasthenic  symptoms.  The  father  was  irritable,  melancholic,  arid  highly 
excitable,  while  the  mother  was  extremely  hysterical.  The  child  in 
the  beginning  was  puny  and  delicate,  but  subsequent  growth  and  develop- 
ment were  not  materially  retarded.  It  is  worthy  of  mention  that  dur- 
ing the  first  year  of  life  he  was  brought  into  more  or  less  intimate  con- 
tact with  a  tuberculous  and  often  unreasonable  mother,  and  therefore 
exposed  to  obvious  dangers  of  infection.  Following  the  death  of  the 
mother  especial  pains  were  taken,  by  dint  of  hygienic  and  dietetic 
measures,  to  overcome  any  hereditary  predisposition  to  tuberculosis 
or  a  possibly  acquired  infection.  The  child  was  kept  in  the  open  air 
constantly  and  given  generous  quantities  of  nutritious  food,  as  well  as 
judicious  tonic  medication.  A  constant  endeavor  was  made  to  conserve 
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strength  and  promote  vital  resistance  in  every  conceivable  way.  The 
child  has  been  apparently  well  and  vigorous,  save  for  the  presence  of 
adenoid  growths  and  enormously  enlarged  tonsils,  the  removal  of  which 
has  been  urgently  advised  upon  many  occasions.  That  the  existence 
of  this  hypertrophied  tissue  is  now  exerting  a  detrimental  influence  is 
suggested  by  the  characteristic  facial  appearance.  A  slight  cough  has 
recently  developed,  presumably  of  reflex  origin,  incident  to  pharyngeal 
and  postnasal  conditions.  Repeated  examinations  of  the  lungs  are 
persistently  negative.  Absence  of  structural  change  in  the  pulmonary 
tissues  is  demonstrated  in  the  oxray  picture,  Fig.  52,  page  324.  The  child 
fails  to  respond  to  the  ophthalmo-tuberculin  test.  Despite  the  present 
unfortunate  influence  of  the  tonsillar  and  adenoid  growths,  permission  for 
their  removal  has  thus  far  been  refused. 

This  case  is  of  interest  by  virtue  of  the  debilitated  condition  of  both 
parents,  the  exceptional  opportunities  for  acquired  infection  during 
the  first  year  of  life,  the  retarding  influence  of  tonsillar  and  adenoid 
enlargement  upon  the  growth  and  general  physique  of  the  child,  the 
assumed  likelihood  that  a  port  of  entry  for  tubercle  bacilli  was  offered 
through  the  tonsillar  crypts,  and,  finally,  the  negative  demonstration 
concerning  the  development  of  tuberculous  infection. 

There  is  to  be  expected,  of  course,  a  diminished  resistance  in  chil- 
dren born  of  parents  with  waning  strength  and  vigor  as  a  result  of  pul- 
monary tuberculosis,  carcinoma,  nephritis,  syphilis,  severe  nervous  distur- 
bances, and  old  age.  This  impaired  vitality,  unless  incident  to  infantile 
syphilis,  bears  no  inherent  relation  to  the  specific  nature  of  the  parental 
constitutional  condition.  It  does  not  characterize  tuberculosis  alone,  and  is 
due  not  to  the  cause  of  the  parental  weakness,  but  to  the  debility  itself. 
The  offspring  displays  a  lessened  resistance  to  disease  in  general,  with 
no  greater  predisposition  to  tuberculosis  than  to  some  other  affection 
only  in  so  far  as  its  wide  prevalence  furnishes  greater  opportunities  for 
acquired  infection.  It  has  been  shown  that  children  with  lessened 
powers  of  inherent  resistance  to  disease  may  nevertheless  thrive  by 
virtue  of  especially  favorable  conditions. 

The  relation  of  environment  to  infection  is  of  considerable  interest. 

It  is  somewhat  doubtful  to  what  extent  an  increased  vulnerability 
of  the  tissues  to  tuberculous  infection  may  result  from  external  causes. 
It  is  quite  impossible  to  state  the  relative  importance  of  lowered  resist- 
ance and  direct  exposure  as  causative  factors  in  the  development  of 
the  disease.  It  has  been  the  tendency  in  recent  years  to  ascribe  the 
spread  of  tuberculosis  more  directly  to  the  distribution  of  the  bacillus, 
and  preventive  measures,  therefore,  have  been  directed  almost  exclu- 
sively toward  its  destruction.  Through  the  influence  of  societies  for 
the  prevention  of  tuberculosis  and  the  administrative  efforts  of  munici- 
pal and  State  health  authorities  the  attention  of  the  profession  has  been 
called  to  the  necessity  of  removing  all  possible  sources  of  bacillary  in- 
fection. Commendable  as  has  been  this  work  along  the  lines  of  pre- 
ventive medicine,  it  is  apparent  that  there  exists  to  some  extent  an 
unconscious  inclination  to  overlook  the  etiologic  significance  of  condi- 
tions pertaining  to  the  every-day  life.  It  may  be  assumed  that  the  factor 
of  paramount  importance  in  the  production  of  tuberculosis  is  the  presence 
of  the  tubercle  bacillus,  and  that  efforts  toward  its  removal  will  be  at- 
tended with  a  gratifying  diminution  in  the  prevalence  of  the  disease. 
It  may  be  asserted,  however,  with  equal  positiveness,  that  the  possibility 
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of  bacillary  invasion,  its  degree  and  result,  are  greatly  modified  by  the 
receptivity  of  the  soil. 

The  activity  of  the  tuberculous  infection  is  extremely  variable  in 
different  people  subjected  to  precisely  the  same  conditions.  Among 
several  members  of  a  family  suffering  equal  degrees  of  exposure,  the 
development  of  the  disease  may  be  observed  in  but  a  single  instance, 
or,  if  in  more  than  one,  with  the  virulence  of  the  infection  strikingly 
dissimilar.  This  distinguishing  difference  in  individual  receptivity  is 
observed  in  prisons,  reformatories,  barracks,  and  even  among  the  atten- 
dants of  consumptives  in  sanatoria. 

For  a  long  time  it  has  been  recognized  as  a  clinical  truism  that  races 
and  families  manifest  a  remarkable  difference  in  the  degree  of  suscepti- 
bility to  infection  and  in  the  power  of  subsequent  resistance.  If  such  con- 
ditions are  found  beyond  question  to  exist  with  reference  to  families  and 
nations,  it  is  reasonable  to  expect  corresponding  individual  variations 
in  the  types  of  infection.  Important  controlling  factors  relate  to  the 
methods  of  living,  the  habits,  occupation,  and  social  conditions.  Exceed- 
ing importance  attaches  to  the  existence  of  hygienic  surroundings, 
adequate  ventilation,  sufficient  food,  proper  clothing,  the  absence  of 
excesses,  and  the  avoidance  of  oppressive  cares  and  burdensome  vexa- 
tions. 

Consumption  has  been  found  to  afflict  the  poor  oftener  than  the  well- 
to-do,  the  ignorant  more  than  the  educated,  the  vicious  and  intemperate 
rather  than  the  refined  and  gentle,  and  those  who  are  mentally  depressed 
and  despondent  rather  than  the  cheerful  and  sunny  in  disposition.  The 
disease  exhibits  a  proneness  to  select  as  victims  hard  students,  indi- 
viduals accustomed  to  sedentary  pursuits,  those  who  follow  certain 
unfavorable  occupations,  and,  finally,  persons  subjected  to  arbitrary 
confinement  in  prisons  and  other  detention  institutions.  The  undue 
preponderance  of  consumption  among  these  people  and  amid  such 
conditions  is,  to  say  the  least,  strongly  suggestive  of  a  predisposing 
influence. 

The  development  of  the  disease  among  athletes  and  individuals 
apparently  in  the  very  prime  of  health  and  vigor  constitutes  no  argu- 
ment in  opposition  to  the  etiologic  significance  of  a  suitable  soil.  While 
such  instances  occasionally  attain  a  conspicuous  prominence,  they  are, 
upon  the  whole,  quite  exceptional.  The  inference  is  strong  that  in 
athletes  accustomed  to  heroic  feats  of  over-exertion  there  may  exist  a 
certain  pathologic  disturbance  of  normal  conditions  materially  favoring 
the  development  of  tuberculosis.  Certain  it  is,  as  a  matter  of  clinical 
experience,  that  an  infection  once  established  in  such  cases  is  almost 
sure  to  pursue  an  unfavorable  course.  It  has  been  my  observation 
that  no  class  of  patients  exhibits  less  power  of  resistance  to  the  ravages 
of  consumption  than  the  athlete  or  hard-working  farmer.  In  like  man- 
ner the  prevalence  of  pulmonary  tuberculosis  among  the  inmates  of 
prisons  and  reformatories  has  been  frequently  cited  as  an  overwhelm- 
ing example  of  the  danger  of  transmitting  the  disease  from  one  per- 
son to  another.  It  is  apparent  that  there  is  a  tendency  to  disregard 
the  predisposing  influence  of  confinement,  lack  of  sunshine,  fresh  air, 
exercise,  proper  food,  contentment,  high  ideals,  and  incentives  to  work. 

It  is  interesting  to  note,  from  a  review  of  statistics,  that  the  propaga- 
tion of  the  disease  in  prisons  is  not  noticed  as  much  among  those  who  are 
allowed  a  portion  of  their  liberty  as  among  those  subjected  to  solitary 
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confinement  or  imprisoned  for  a  part  of  the  day  within  the  confines  of 
a  narrow  cell.  It  would  appear  that  if,  regardless  of  environment,  the 
presence  of  the  bacillus  was  the  sole  consideration,  the  greatest  develop- 
ment of  consumption,  on  account  of  the  exceptional  opportunities  for 
infection  through  personal  contact,  should  take  place  among  convicts 
who  are  permitted  to  mingle  more  or  less  in  crowded  workshops.  The 
fact  that  the  spread  of  the  disease  in  these  institutions  relates  particu- 
larly to  those  who,  through  their  segregation,  are  less  exposed  to  the 
dangers  of  infection,  adds  corroborative  evidence  as  to  the  predisposing 
influence  of  an  unfavorable  environment. 

Attention  has  been  called  to  the  fact  that,  prior  to  1864,  consumption 
was  comparatively  rare  among  the  negroes  living  in  rural  communities, 
partly  because  of  the  few  sources  of  infection,  but  more  particularly 
because  of  their  outdoor  existence,  obligatory  physical  exercise,  abun- 
dance of  suitable  food,  and  the  general  contentment  and  peace  of  mind 
incident  to  life  in  the  quarters.  Upon  being  compelled  to  care  for  them- 
selves, for  which  they  were  very  imperfectly  adapted  by  previous  training, 
there  was  imposed  a  necessary  assumption  of  oppressive  responsibilities. 
The  country  air  was  changed  in  many  instances  to  the  less  pure  atmos- 
phere of  large  cities,  and  was  often  foully  contaminated  by  their  crowding 
together  in  small  apartments.  In  the  absence  of  enforced  work  in  the 
open  air  there  developed  unavoidably  a  tendency  toward  shiftlessness 
and  dissipation.  As  a  result  of  insufficient  food,  inadequate  clothing, 
occasional  undue  exposure,  imperfect  ventilation,  and  habits  of  alco- 
holic and  sexual  intemperance  and  disease,  there  has  resulted  a  pro- 
nounced acquired  disposition  to  tuberculosis,  which,  added  to  the 
vastly  greater  sources  of  infection,  has  operated  toward  the  decimation 
of  the  race. 

It  is  true  that  consumption  among  the  American  Indians  was  un- 
known while  they  were  permitted  to  roam  at  will  throughout  their 
natural  domain.  The  later  ravages  of  the  disease  may  not  be  construed 
as  resulting  entirely  from  the  numerous  sources  of  infection  incident 
to  civilized  life,  but  depending  to  some  extent  upon  the  complete 
transformation  in  the  life,  habits,  and  environment  of  the  Indian  him- 
self. As  a  matter  of  fact,  consumption  upon  the  frontier  among  the 
white  people  is  extremely  rare;  and  the  opportunities  for  infection  are 
not  so  numerous  as  at  first  might  be  supposed.  Assuredly  they  alone 
are  not  sufficient  to  explain  the  somewhat  remarkable  spread  of  the 
disease  among  the  Indian  race.  As  with  the  negro,  at  least  a  partial 
explanation  is  found  in  the  lessened  outdoor  existence,  diminished 
exercise,  infrequent  hunting  diversions,  marches,  and  marauding  expe- 
ditions, the  greater  restrictions  upon  their  liberty,  and  the  inculcation  of 
habits  of  shiftlessness  and  dissipation. 

Still  another  instance  of  the  influence  of  environment  as  a  predis- 
posing factor  in  the  development  of  tuberculosis  is  found  in  the  some- 
what surprising  spread  of  the  disease  among  soldiers  who  are  sub- 
jected to  rigid  physical  examinations  before  admission  to  the  armies  of 
the  world.  In  a  report  issued  concerning  the  health  statistics  of  the 
United  States  army  for  a  recent  year  it  is  stated  that,  in  spite  of  the 
short  term  of  enlistment  and  their  assumed  normal  condition  upon 
entrance  to  the  army,  0.68  per  cent,  of  the  soldiers  succumbed  to 
tuberculosis,  while  5  per  cent,  of  all  the  deaths  in  the  Philippines  and 
20  per  cent,  of  the  discharges  were  occasioned  by  this  disease.  These 


116  ETIOLOGY   AND   PATHOLOGIC    ANATOMY 

facts  are  not  to  be  attributed  entirely  to  the  -confinement  incident 
to  the  barracks  and  the  consequent  opportunities  for  infection.  An 
additional  causal  factor  is  found  in  the  unpleasant  environment,  as 
evidenced  by  the  frequent  desertions,  the  irregularities  in  the  quantity 
or  quality  of  food  and  the  time  of  its  administration,  and  the  fatigue, 
discomfort,  and  exposure  resulting  from  camp  life  and  strenuous  marches. 

That  occupation  is  an  element  of  some  importance  in  the  causation 
of  consumption  is  shown  by  the  alarming  prevalence  of  the  disease 
among  employees  in  department  stores,  mills,  post-offices,  printing-rooms, 
and  saloons,  in  all  of  which  places  the  ventilation  is  notoriously  inade- 
quate. Miller,  from  an  examination  of  203  printers,  found  17  per  cent, 
definitely  tuberculous.  This  large  proportion  was  attributed  not  only 
to  unfavorable  shop  conditions,  including  poor  lighting  and  ventilating, 
overcrowding,  dust,  and  dirt,  but  also  to  irregular  habits  with  reference 
to  alcoholism,  promiscuous  spitting,  insufficient  alimentation  and  out- 
door exercise.  The  influence  of  occupation  is  still  further  emphasized 
by  the  development  of  tuberculosis  among  millers,  plasterers,  stone- 
cutters, grinders,  potters,  and  other  persons  necessarily  obliged  to  breathe 
an  atmosphere  deficient  in  oxygen,  contaminated  by  noxious  vapors,  or 
impregnated  by  particles  of  impalpable  dust. 

The  influence  of  age  and  race  has  been  discussed  in  previous  chapters. 
Certain  diseases  are  known  to  effect  a  varying  degree  of  predisposition 
to  tuberculosis,  as  measles,  whooping-cough,  bronchitis,  influenza,  and 
typhoid.  It  is  probable  that  in  most  instances  the  tubercle  deposit 
previously  existed  as  a  latent  infection,  a  renewed  activity  being  induced 
on  account  of  the  lessened  resistance  incident  to  the  recent  illness.  The 
relation  of  the  above  diseases  and  of  pneumonia,  pleurisy,  pulmonary 
hemorrhages,  and  trauma  to  tuberculosis  are  more  properly  suited  for 
discussion  in  other  portions  of  the  book. 

In  addition  to  such  individual  peculiarities  as  age,  inheritance,  occu- 
pation, environment,  and  previous  diseases,  all  of  which  are  known 
to  influence  infection  to  some  extent,  the  relative  virulence  of  the  bacilli 
and  the  character  of  the  tissues  are  known  to  aid  in  determining  the 
course  of  the  disease.  Variations  in  the  virulence  of  tubercle  bacilli 
are  known  to  exist,  and  it  is  highly  probable  that  essential  differences 
in  the  clinical  manifestations  and  in  the  nature  of  pathologic  changes 
result  from  this  cause.  Another  factor  of  considerable  importance  in 
influencing  infection  is  the  number  of  bacilli  succeeding  in  gaining  en- 
trance into  the  body.  In  other  words,  the  resulting  clinical  and  patho- 
logic change  may  be  expected  to  correspond  more  or  less  to  the  dose 
of  the  infection,  if  such  a  term  be  permitted,  the  combined  effects  of 
many  bacilli  being  far  more  difficult  to  overcome  than  a  small  number. 

The  receptivity  of  the  soil  in  the  particular  portion  of  the  body 
destined  to  be  the  accidental  abode  of  the  bacillus  is  still  another  feature 
of  moment  in  the  determination  of  the  resulting  infection.  Growth  and 
distribution  are  favored  particularly  in  vascular  tissues  rich  in  lymphatics 
and  with  an  excess  of  moisture.  Looseness  of  texture  represents  condi- 
tions eminently  suited  to  the  development  and  spread  of  tuberculosis 
as  opposed  to  dense  structures  poorly  supplied  with  lymphatics.  It  is 
thus  inexpedient  to  attribute  the  entire  responsibility  for  the  character 
of  resulting  infection  to  the  individual  upon  the  score  of  increased  sus- 
ceptibility, when  manifestly  the  entire  subsequent  course  of  the  disease 
may  be  dependent  upon  such  accidental  conditions  as  just  described. 
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As  previously  stated,  it  is  possible  that  the  clinical  exhibition  of  supposed 
differences  in  vital  resistance  may  be  partly  explained  by  variations 
in  the  virulence  of  the  invading  microorganism.  It  is  notorious  that 
anemic,  poorly  nourished,  and  apparently  enfeebled  individuals  often 
succeed  in  effectually  overcoming  tuberculous  infection,  while  others 
in  seeming  health  and  vigor,  with  an  apparent  surplus  of  resisting  power, 
rapidly  succumb  to  infection. 


SECTION    II 
PATHOLOGIC  ANATOMY 


CHAPTER  XIV 
GENERAL  CONSIDERATIONS 

THE  morbid  processes  peculiar  to  tuberculosis  may  affect  various 
organs  of  the  body.  In  adults  the  lungs  are  the  parts  generally  involved, 
while  in  children  the  lymphatic  glands,  bones,  and  joints  are  frequent 
seats  of  the  disease.  The  pathologic  conditions  in  tuberculosis  of  the 
meninges,  pleura,  serous  membranes,  lymphatic  glands,  bones,  joints, 
intestines,  and  genito-urinary  apparatus  will  be  discussed  in  connection 
with  tuberculosis  of  these  special  regions.  Present  interest  relates 
solely  to  a  consideration  of  the  various  anatomic  changes  found  in  tu- 
berculosis of  the  lungs. 

In  pulmonary  tuberculosis  there  exists  a  striking  variety  of  patho- 
logic conditions.  The  essential  morbid  processes  are:  (1)  The  develop- 
ment of  minute  nodules  conforming  to  a  fixed  type  of  structural  change, 
and  known  as  the  true  pathologic  tubercle;  (2)  the  degenerative  change 
peculiar  to  the  tubercle  itself,  including  caseation  and  softening;  (3) 
the  constructive  processes  within  and  around  the  tubercle;  (4)  conglo- 
merate tubercle  formation;  (5)  diffuse  tuberculous  infiltration  without 
the  development  of  discrete  nodules;  (6)  secondary  inflammatory  pro- 
cesses attended  by  their  various  exudates.  These  latter  infections, 
with  their  lesions,  not  infrequently  constitute  the  most  conspicuous 
gross  anatomic  change,  the  nodules  appearing  upon  macroscopic  inspec- 
tion relatively  inconsequential.  In  some  cases  definite  tubercles  are 
absent  altogether,  fulminating  pneumonic  processes  with  speedy  destruc- 
tive change  predominating  over  the  more  characteristic  tubercle.  Again, 
in  other  cases,  the  secondary  inflammatory  condition  is  accompanied 
by  extensive  reactive  processes  of  connective-tissue  repair,  the  exudative 
and  degenerative  lesions  being  comparatively  inconspicuous.  In  this 
way  the  natural  constructive  efforts  are  analogous  to  the  sclerosis  taking 
place  in  the  peripheral  region  of  the  tubercle  itself.  Thus  it  is  seen  that 
the  pathologic  condition  in  the  lungs  of  different  individuals  suffering 
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from  pulmonary  tuberculosis  or  in  various  portions  of  the  same  organ 
conforms  to  no  single  anatomic  type. 

According  to  the  extent  and  character  of  the  morbid  process  in  the 
pulmonary  tissues  there  may  result  in  several  parts  of  the  same  lung 
striking  differences  in  the  microscopic  and  macroscopic  appearance. 
The  only  lesion  which  may  be  regarded  as  definitely  characteristic  of 
tuberculosis  is  the  elementary  tubercle,  and  even  this,  without  the 
presence  of  bacilli,  fails  to  serve  as  an  absolutely  distinguishing  feature 
of  the  disease.  Similar  tubercle  formation  may  be  present  in  syphilis, 
and  is  sometimes  produced  by  other  microorganisms.  It  is  even  claimed 
that  pseudotuberculosis  may  result  from  the  irritation  of  certain  foreign 
bodies.  It  is  probable,  however,  that  in  nearly  all  instances  the  histo- 
logic  changes  are  produced  by  bacteria,  and  that  by  far  the  most  common 
microorganism  in  such  formation  is  the  tubercle  bacillus.  While  in 
tuberculosis  the  true  pathologic  tubercle  constitutes  a  characteristic 
lesion,  the  presence  of  bacilli  in  the  tissues  forms  an  essential  condition. 
Further,  a  genuine  tubercle  deposit  may  exist  in  various  portions  of  the 
body  without  the  affected  tissues  exhibiting  the  definite  histologic  struc- 
ture of  elementary  tubercle,  as  commonly  observed  in  lupus  vulgaris. 
Again,  the  tubercle  itself  not  only  may  undergo  certain  evolutionary 
changes  either  degenerative  or  constructive,  but  even  in  the  acme  of  its 
development  may  exhibit  important  differences  in  structural  formation, 
as  will  be  described  later. 

Councilman  has  stated  that  the  tuberculous  lesion  is  subject  to  con- 
siderable modification  according  to  the  variety  and  number  of  tubercle 
bacilli  producing  the  disturbance,  the  age  and  susceptibility  of  the 
animal,  the  route  of  invasion,  and  the  presence  or  absence  of  a  mixed 
infection. 

Warthin  has  recently  made  an  important  contribution  to  the  litera- 
ture relative  to  disseminated  focal  necroses  without  tubercle  formation, 
yet  due  to  tubercle  bacilli.  He  has  made  a  detailed  report  of  two  cases 
in  which  exhaustive  pathologic  findings  disclosed  the  presence  of  in- 
numerable tubercle  bacilli  in  tiny  necrosed  foci  throughout  the  organs, 
but  an  entire  absence  of  tubercle  formation.  In  a  third  case  small 
focal  necroses  containing  tubercle  bacilli  were  found  microscopically 
throughout  the  spleenj  liver,  and  kidneys. 

While  the  presence  of  tubercle  bacilli  in  the  tissues  is  almost  always 
productive  of  genuine  tubercle  formation,  Warthin  does  not  agree  with 
the  generally  accepted  view  of  Baumgarten  that  tubercle  bacilli  cause 
primarily  a  slight  proliferation.  Upon  the  other  hand,  he  believes 
that  the  tubercle  formation  is  a  reaction  secondary  to  an  injury  of  the 
tissue  cells  rather  than  a  primary  lesion  produced  by  the  microorganisms. 

It  has  been  stated  in  previous  pages  that  in  experiments  upon  animals 
disseminated  areas  of  focal  necrosis  containing  tubercle  bacilli  may  be 
produced  by  the  injection  of  infective  material  directly  into  the  circula- 
tion. It  is  for  this  reason  largely  that  the  subcutaneous  method  of  animal 
inoculation  is  now  so  generally  in  vogue. 

Orth  and  LeCount  have  called  attention  to  the  occasional  occurrence 
of  areas  of  coagulation  necrosis  containing  tubercle  bacilli  without 
the  formation  of  true  pathologic  tubercles.  White  and  Arnold  have  also 
described  small  foci  of  necrosis  with  bacilli  without  characteristic  tissue 
reaction. 

Warthin' s   instructive   studies   of  placental   tuberculosis,   to   which 
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allusion  has  been  previously  made,  show  that  the  primary  structural 
change  produced  by  the  tubercle  bacillus  in  the  chorion  and  decidua 
consists  essentially  of  necrosis  without  the  proliferation  of  epithelioid 
cells  or  giant-cells.  The  failure  of  the  characteristic  lesion  of  tuber- 
culosis to  develop  in  various  tissues,  despite  the  presence  of  tubercle 
bacilli,  may  be  explained  in  some  instances  by  an  unusual  virulence 
of  the  microorganisms,  and  in  others  by  a  greatly  diminished  resistance 
on  the  part  of  the  organism.  As  to  the  formation  of  these  lesions, 
Bernard  attributes  especial  significance  not  to  the  virulence  of  the 
bacilli,  but  rather  to  their  number  in  the  tissues  and  the  intensity  of  the 
toxic  action.  He  does  not  discriminate  upon  the  score  of  their  patho- 
genesis  between  the  ordinary  structural  and  the  so-called  "  non-follicu- 
lar"  lesions  of  tuberculosis,  as  both  are  beyond  question  produced  by 
the  tubercle  bacillus  and  not  referable  to  secondary  infections  or  to  the 
action  of  the  diffusible  poisons.  The  toxins  alone  have  been  demon- 
strated to  be  incapable  of  producing  similar  tuberculous  processes. 
Upon  the  other  hand,  the  tubercle  bacillus  and  its  poisons  in  sufficient 
doses  are  capable  of  producing  in  some  instances  tissue  reaction,  and  in 
others  semi-necrosis.  Finally,  as  a  result  of  certain  tuberculous  infec- 
tions the  anatomic  lesions  may  be  extremely  slight,  and,  in  fact,  visible 
only  on  histologic  section.  Arloing  believes  that  the  existence  of  an 
infection,  as  shown  by  the  presence  of  bacilli  in  the  tissues  without 
structural  change,  is  explainable  upon  the  theory  of  a  greatly  diminished 
virulence  of  the  microorganism. 

Until  quite  recently  it  has  been  the  general  belief  of  pathologists 
that  the  mode  of  entrance  of  the  bacillus  into  the  pulmonary  tissues 
has  been  chiefly  by  inhalation  into  the  bronchial  tract.  In  miliary 
tuberculosis  a  general  distribution  of  the  bacilli  to  the  lungs  through 
the  medium  of  the  circulation  has  been  recognized  for  a  long  time.  While 
conveyance  of  the  infective  agent  to  the  pulmonary  tissues  by  means 
of  the  lymphatic  current  was  known  to  take  place  in  occasional  instances, 
immediate  infection  of  the  lungs  from  aspiration  of  the  bacilli  has  been 
regarded  as  the  much  more  common  method.  In  the  light  of  modern 
investigation,  to  which  reference  has  been  made  in  preceding  chapters, 
it  is  probable  that  the  principal  method  of  bacillary  distribution  is 
through  the  lymphatic  and  vascular  channels.  It  is  known  that  bacilli 
may  traverse  the  mucous  membranes  and  enter  the  circulation  without 
primary  lesion  at  the  point  of  entrance.  Attention  has  been  called  to 
the  rapid  tuberculous  involvement  of  mesenteric  and  bronchial  glands 
following  the  penetration  of  an  intact  intestinal  membrane.  Shortly 
after  test-meals  of  infective  food,  bacilli  have  been  detected  in  the  thoracic 
duct  and  even  in  the  pulmonary  artery.  It  cannot  be  denied  that 
bacilli  may  enter  the  alveolar  tissues  via  the  respiratory  tract,  the  blood- 
vessels, and  the  lymphatic  circulation. 

In  pulmonary  tuberculosis,  irrespective  of  the  precise  mode  of  infec- 
tion, it  is  extremely  difficult  to  discriminate  between  the  ultimate  morbid 
conditions  presented  in  different  instances.  Therefore,  it  is  obviously 
inexpedient  to  attempt  a  description  of  the  pathologic  findings  based 
upon  the  several  methods  of  invasion.  The  old  belief  that  the  bacilli 
are  almost  always  inhaled  directly  into  the  alveoli  to  set  up  limited 
areas  of  tuberculous  pneumonia,  or  to  pass  between  intact  epithelial 
cells  producing  tubercle  formation  in  the  peri-alveolar  and  peribronchial 
connective  tissue,  is  entitled  to  less  credence  than  formerly.  The  com- 
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mon  location  of  elementary  tubercles  in  the  immediate  vicinity  of  the 
arterial  terminals  makes  it  probable  that  primary  localized  lesions  take 
place  in  the  intima  of  the  finer  arterioles  more  frequently  than  has  been 
supposed.  Scattered  tubercle  deposit  in  the  pulmonary  tissues  is  often 
recognized  in  immediate  proximity  to  preexisting  glandular  foci  of  infec- 
tion, the  lymphatics  being  the  obvious  carriers  of  the  bacilli.  In  view 
of  the  relative  infrequency  at  autopsy  of  pulmonary  lesions  without 
involvement  of  bronchial  glands,  and  the  greater  frequency  of  tubercu- 
losis of  the  lymph-nodes  without  pulmonary  infection,  it  is  fair  to  assume 
that  these  constitute  an  important  reservoir  for  the  subsequent  distribu- 
tion of  the  bacilli.  Finally,  on  account  of  the  early  merging  of  the  patho- 
logic conditions,  regardless  of  the  method  of  entrance,  into  a  single 
lesion,  i.  e.,  the  elementary  tubercle  with  accompanying  inflammatory 
changes,  it  is  unnecessary  to  emphasize  further  the  so-called  broncho- 
genie,  hematogenic,  or  lymphogenic  methods  of  infection. 


CHAPTER  XV 
HISTOLOGY 

THE  structure  of  the  primitive  tubercle  or  nodule  from  which  the 
disease  derives  its  name  is  of  special  interest.  Generally  speaking, 
tuberculosis  begins  with  the  formation  of  a  miliary  tubercle,  which  is  the 
result  of  mild  inflammatory  processes,  in  turn  produced  by  the  irritating 
presence  of  the  bacillus  in  the  tissues.  This  subsequently  undergoes 
varying  degrees  of  degenerative  change.  The  miliary  tubercle,  though 
deriving  its  name  from  its  resemblance  in  size  to  the  millet-seed,  never- 
theless presents  considerable  variation  in  this  respect.  The  size  may 
vary  from  0.1  to  3  millimeters  in  diameter,  in  some  cases  approaching  the 
dimensions  of  a  small  pea.  It  is  usually  a  compound  body,  composed 
of  a  number  of  smaller  elementary  tubercles  which  are  sometimes  termed 
"  submiliary."  From  ten  to  fifty  or  more  of  these  smaller  tubercles 
may  unite  to  form  a  single  miliary  tubercle.  The  term  "submiliary" 
is  often  applied  to  large  tuberculous  masses  formed  by  the  coalescence 
of  many  miliary  tubercles,  but  it  would  seem  that  the  more  proper 
descriptive  adjective  for  such  confluence  of  tubercles  would  be  "  con- 
glomerate," rather  than  "  submiliary ." 

The  true  elementary  tubercle  is  a  small,  non-vascular,  translucent 
nodule,  containing  tubercle  bacilli  and  usually  characterized  by  giant- 
cells,  epithelioid  cells,  and  lymphoid  cells  contained  within  a  reticulum 
of  fibrous  tissue.  The  tubercle  bacillus  is  almost  the  sole  irritative 
influence  capable  of  producing  this  characteristic  cellular  proliferation. 

The  series  of  events  leading  to  this  tubercle  formation  is  undoubtedly 
more  complex  than  is  at  once  apparent.  It  is  believed  that  when  the 
bacilli  first  obtain  lodgment  in  a  favorable  nidus  for  growth  and  de- 
velopment, they  are  rendered  somewhat  inert  by  a  protective  envel- 
ope which  is  later  removed,  permitting  multiplication  of  bacilli  and 
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proliferation  of  cells.  The  latter  increases  in  proportion  to  the  mul- 
tiplication and  irritating  effect  of  the  bacilli.  The  multiplication,  in 
turn,  is  checked  to  a  certain  extent  by  the  excessive  cell  division  which 
it  has  succeeded  in  stimulating.  The  bacilli  continue  to  multiply  and 
the  cells  to  increase  up  to  the  point  of  such  peripheral  connective-tissue 
formation  as  suffices  to  produce  a  protective  and  inclusive  barrier,  within 
which  some  of  the  bacilli  are  destroyed  by  the  phagocytic  cells. 

The  cellular  proliferation  may  be  essentially  epithelioidal  or  lymph- 
oidal,  according  as  the  cells  are  derived  from  the  connective  tissues  or  result 
from  an  infiltration  of  leukocytes  from  surrounding  blood-vessels.  The 
inflow  of  wandering  leukocytes  responds  to  the  local  irritative  effect 
of  the  bacilli  upon  the  vascular  system,  and  as  this  influence  predomi- 
nates, the  cellular  infiltration  is  proportionately  lymphoidal.  As  a  rule, 
however,  the  early  reactive  influence  upon  the~  tissues  as  a  result  of  the 
local  irritation,  is  a  proliferation  of  the  fixed  connective-tissue  cells  and 
the  endothelial  cells  of  the  blood-  and  the  lymph-vessels.  Both  the 
epithelioid  and  lymphoid  cells  are,  as  a  rule,  mononuclear,  in  contra- 
distinction to  the  giant-cells  which  later  appear.  The  nuclei  of  the 
epithelioid  cells  stain  but  faintly,  while  the  nuclei  of  the  round-cells 
stain  much  more  deeply  and  have  a  smaller  protoplasmic  body.  While 
in  some  instances  the  epithelioid  cells  may  predominate  and  in  others 
the  lymphoid,  it  commonly  happens  that  the  former  cells  are  more  within 
the  tubercle  structure  and  the  latter  in  the  peripheral  parts. 

The  giant-cells  form  an  important  characteristic  of  tubercle  formation, 
and  are  known  to  occur  in  other  conditions  than  tuberculosis,  notably 
in  the  granulomata  and  in  sarcoma.  They  are  large,  oval,  or  circular  pro- 
toplasmic masses  containing  multiple  nuclei.  These  are  sometimes 
grouped  at  the  two  extremities  of  an  oval  cell,  constituting  the  so-called 
bipolar  arrangement  of  nuclei,  and  are  often  disposed  circularly  within 
the  giant-cell  around  its  outer  margin.  Several  theories  have  been 
offered  in  explanation  of  the  formation  of  giant-cells.  According  to 
Councilman,  they  may  result  from  the  coalescence  of  several  epithelioid 
cells,  or  from  division  of  nuclei  without  division  of  the  protoplasm,  or 
from  proliferation  around  a  thrombus  of  endothelial  cells  of  the  blood 
or  lymphatic  vessels.  Metchnikoff  believes  in  their  origin  from  a  fusion 
of  epithelioid  cells,  while  Baumgarten  adheres  to  the  belief  of  their 
development  from  multiple  division  of  the  nucleus  of  a  fixed  tissue-cell. 
The  giant-cells,  which  are  considered  by  Metchnikoff  to  be  active  agents 
of  defense,  often  vary  considerably  in  number  in  inverse  ratio  to  the  ba- 
cilli. It  is  recognized  that  in  tuberculosis  of  lymphatic  glands,  of  bones 
and  joints,  and  in  lupus,  the  giant-cells  are  numerous,  whereas  the  bacilli 
are  few.  In  miliary  tubercles,  however,  the  reverse  is  the  case.  Bacilli 
may  be  present  in  the  giant-cells  as  well  as  in  the  epithelioid  and  lymph- 
oid cells,  or  between  the  various  cells  in  the  periphery  of  the  tubercle. 
They  are  often  found  in  the  center  of  the  tubercle  which  is  undergoing 
degenerative  change.  It  has  been  noted  that  when  present  in  giant-cells 
they  are  apt  to  congregate  in  the  center  in  the  event  of  a  peripheral  or 
mural  arrangement  of  nuclei,  and  in  case  of  elongated  .cells  with  nuclei 
at  one  pole,  to  assemble  at  the  opposite  extremity.  With  advancing 
degeneration  in  the  center  of  the  tubercle  the  bacilli  in  this  region  dis- 
appear as  a  result  of  disintegration  and  death,  the  number  increasing, 
however,  in  peripheral  portions. 

An  important  constituent  of  the  elementary  tubercle  is  a  reticulum 


122 


ETIOLOGY    AND    PATHOLOGIC    ANATOMY 


of  connective  tissue,  which  is  interwoven  between  the  epithelioid  and 
lymphoid  cells,  and  sometimes  appears  to  be  a  branching  extension 
of  the  protoplasmic  areas  characterizing  irregular  giant-cells.  The 
connective-tissue  reticulum  is  much  more  abundant  at  the  periphery 
of  the  tubercle.  The  reticulum  is  thought  to  be  formed  in  part  by  the 
fibrination  of  the  protoplasm  of  cells. 

Degenerative  change  is  characteristic  of  tubercle  deposit  and  some- 
times takes  place  early  in  the  evolution  of  the  lesion.  Owing  to  the 
absence  of  newly  formed  blood-vessels,  no  nutriment  is  conveyed  to  the 
tissues  within  the  tubercle.  The  avascular  condition  is  an  important 
cause  of  the  degenerative  change.  Other  factors  responsible  for  its 
production  are  the  specific  effect  of  the  living  tubercle  bacillus  and  the 
toxins.  The  degenerative  processes  consist  of  hyaline  change,  coag- 


Fig.  1. — Drawing  of  miliary  tubercle  of  the  spleen,  from  case  of  miliary  tuberculosis.  Note 
central  area  of  beginning  necrosis  and  connective-tissue  reticulum.  Note  the  two  giant-cells,  the 
one  in  the  center  showing  distinctly  peripheral  arrangement  of  the  nuclei.  Note  further  peripheral 
infiltration  of  the  round-cells. 

ulation  necrosis,  a  degree  of  fatty  degeneration,  varying  degrees  of 
caseation,  and  calcification.  The  degenerative  changes  usually  take 
place  early  in  the  central  cells  of  the  tubercle,  sometimes  affecting  the 
giant-cells  before  all  others.  Usually  the  lymphoid  cells  are  transformed 
somewhat  before  the  degenerative  process  attacks  those  of  the  epithe- 
lioid variety,  which  apparently  are  more  resistant  than  other  cells. 
Owing  to  the  excess  of  lymphoid  cells  the  epithelioid  type  is  often  not 
recognized  until  the  former  have  degenerated  and  disappeared. 

Definite  caseation  is  preceded  by  a  slight  granular  change  in  the  pro- 
toplasm of  the  cells.  With  later  degeneration  the  nuclei  are  found  more 
or  less  broken  down  and  fragmentary,  with  lessened  inclination  to  take 
ordinary  stains.  Some  authors,  however,  have  noted  a  bright  staining 
reaction  of  the  nuclei  even  in  the  midst  of  necrotic  change.  The  contour 
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of  the  cells  becomes  less  sharply  defined  until  the  outlines  are  lost  al- 
together, the  affected  portion  of  the  tubercle  consisting  of  a  homogeneous 
necrotic  area.  In  this  manner,  as  a  result  of  coagulation  necrosis  the 
central  portion  of  the  tubercle  is  transformed  into  a  broken-down  mass, 
containing,  in  addition  to  the  disintegrated  cells,  living  and  destroyed 
bacilli.  Outside  of  the  caseous  center  there  are  present  epithelioid  cells 
with  an  occasional  giant-cell  undergoing  beginning  degeneration,  and  at 
the  periphery  epithelioid  and  lymphoid  cells  representing  the  newer 
evolution  as  a  result  of  cellular  proliferation.  In  giant-cells  the  degener- 
ative change  also  takes  place  in  the  center  of  the  cell,  particularly  when  the 
nuclei  are  disposed  circularly  at  the  periphery.  Stengel  and  others  have 
called  attention  to  the  fact  that  when  the  nuclei  occur  chiefly  at  one 
pole  of  an  elongated  giant-cell  the  coagulation  necrosis  usually  takes 
place  at  the  opposite  pole.  It  has  been  previously  stated  that  the  tu- 
bercle bacilli,  when  found  in  giant-cells,  occur  at  the  center  in  case  of 
peripheral  nuclear  Distribution  and  at  the  pole  opposite  to  the  gathering 
of  nuclei.  It  would  thus  seem  to  be  a  reasonable  conclusion  that  the 
regional  degenerative  change  in  giant-cells  corresponds  closely  to  that 
portion  of  the  cell  in  which  the  bacilli  are  grouped. 

As  the  degenerative  processes  further  advance  the  entire  tubercle 
undergoes  coagulation  necrosis  and  the  process  of  caseation  becomes 
complete.  Leukocytes  are  usually  attracted  in  considerable  numbers 
to  the  areas  of  degeneration,  where  they  suffer  the  same  fate  as  the  fixed 
cells.  The  exudative  processes  and  the  resulting  caseation  are  not  con- 
fined to  the  tissue  within  the  tubercle.  This  phase  of  the  subject  will  be 
considered  more  fully  in  connection  with  diffuse  tuberculous  infiltration 
and  the  secondary  inflammatory  lesions.  Of  all  the  tissues  involved  in 
the  structure  of  tubercle,  the  fibrous  reticulum  is  the  most  resistant  to 
degeneration.  Connective-tissue  proliferation  may  remain  active  in  the 
periphery  of  the  tubercle,  and  eventually  produce  a  surrounding  fibrous 
barrier  delimiting  the  tuberculous  process  and  entirely  encapsulating  the 
tubercle  itself. 

It  will  be  seen,  however,  that  the  reactive  connective-tissue  hyper- 
plasia  is  not  always  sufficient  to  effect  a  complete  encapsulation,  oppor- 
tunity being  afforded  in  many  instances  through  the  lymph-channels, 
and  as  a  result  of  wandering  phagocytes,  for  the  deposit  of  bacilli  in 
fresh  tissue  areas.  Occasionally  it  does  happen  that  the  proliferation 
of  connective  tissue  is  sufficient  to  wall  off  entirely  the  tuberculous  area 
and  to  produce  decided  contraction  change.  The  fibrosis  may  eventu- 
ally involve  the  central  portion  of  the  tubercle  as  well  as  the  surrounding 
parts.  As  a  result  of  such  reorganization  small  foci  of  infection  may  be 
converted  into  dense  cicatricial  tissue  comparatively  devoid  of  blood- 
vessels, and  producing  an  eventual  healing  of  the  involved  area.  These 
constructive  efforts  on  the  part  of  the  tissues  constitute  the  only  means 
of  securing  a  permanent  arrest  of  the  disease,  if  not  obliteration  of  the 
tuberculous  lesion. 

It  is  generally  thought  that  even  the  formation  of  tubercle  is  a  natural 
conservative  process,  although  for  the  time  being  admittedly  destructive 
in  nature.  To  the  extent  that  the  bacilli  are  inclose'd  or  imprisoned 
effectually  within  an  encircling  defensive  wall  the  process  of  tubercle 
formation  with  associated  sclerotic  change  may  assuredly  be  regarded  as 
an  effort  on  the  part  of  the  organism  toward  self-protection.  Although 
this  mechanism  of  defense  is  often  somewhat  imperfect,  it  is  true  that  the 
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channels  of  escape  for  the  bacillus  are  susceptible  of  complete  occlusion 
by  active  cellular  proliferation  with  dense  connective-tissue  encapsula- 
tion. This  reactive  protective  effort  of  the  invaded  tissues  is  usually 
accepted  as  representing  an  inherent  defensive  action  on  the  part  of  the 
animal  organism.  Theobald  Smith,  however,  believes  that  there  is  a 
reciprocal  protective  action  between  the  bacilli  and  the  normal  tissues, 
and  ascribes  the  process  of  tubercle  formation,  with  resulting  connective- 
tissue  proliferation,  to  an  effort  on  the  part  of  the  parasite  to  obtain  an 
abode  where  it  may  sojourn  unmolested  for  indefinite  periods. 

While  the  bacillus  undoubtedly  affords  the  stimulus  for  the  cellular 
proliferation,  it  would  appear  that  the  connective-tissue  formation 
constitutes  rather  a  mechanism  of  defense  of  the  tissues  against  the  in- 
vading parasite.  It  is  apparent  that  the  measure  of  the  practical  efficiency 
of  the  connective-tissue  hyperplasia  depends  upon  the  rate  of  its  for- 
mation. In  the  evolution  of  tubercle  there  are  present  two  well-defined 
opposing  forces,  the  eventual  supremacy  of  one  denoting  tissue  repair  and 
recovery,  the  other,  progressive  degeneration  and  bacillary  distribution  to 
surrounding  parts.  Upon  the  one  hand,  there  is  a  tendency  for  active 
cell-proliferation  with  fibrous  tissue  construction  and  encapsulation; 
upon  the  other,  advancing  caseation  and  extension  of  the  infection  to 
new  areas  beyond  the  limits  of  peripheral  connective  tissue.  The  situa- 
tion resolves  itself,  therefore,  into  a  race  between  the  effort  of  construction 
and  the  tendency  to  destruction,  the  final  issue  being  decided  according 
to  the  relative  rapidity  of  the  contending  processes.  The  same  inclina- 
tion to  degeneration  and  to  connective-tissue  hyperplasia  is  observed  in 
surrounding  areas  and  even  in  diffuse  tuberculous  infiltration,  large 
masses  of  involved  tissue  exhibiting  varying  degrees  of  necrotic  and 
proliferative  change. 

An  extension  of  the  process  from  the  initial  tubercle  takes  place  as 
a  result  of  the  penetration  of  the  connective-tissue  wall  by  the  bacilli 
and  the  peripheral  formation  of  miliary  tubercles.  In  the  same  manner, 
from  these  secondary  tubercles,  new  centers  of  growth  are  again  formed. 
Not  infrequently  nodules  are  produced  consisting  of  many  miliary  tuber- 
cles which,  as  caseation  advances  in  the  center,  become  fused  into  large 
masses  of  broken-down  tuberculous  material,  commonly  called  con- 
glomerate tubercles,  although  by  some  the  term  "  submiliary"  is  em- 
ployed. To  such  masses,  which  sometimes  attain  the  size  of  a  hen's 
egg,  the  appellation  "crude  tubercle"  was  applied  by  Laennec.  The 
same  processes  of  degeneration  and  repair  which  take  place  in  a  single 
elementary  tubercle  also  obtain  in  all  the  constituent  tubercles  compris- 
ing the  entire  mass.  Caseation  and  softening  with  resulting  excavation 
may  develop  as  a  result  of  the  coalescence  of  the  individual  tubercles, 
or  a  firm  network  of  fibrous  tissue  hyperplasia  may  supervene  in  others. 

The  destructive  tendency  toward  cavity  formation  not  only  involves 
structures  of  tuberculous  formation,  but  often  invades  pneumonic  areas 
resulting  from  secondary  inflammatory  changes.  Factors  of  great 
importance  in  such  cases  are,  first,  the  nature  of  the  exudative  process, 
which,  though  purulent,  is  not  necessarily  due  to  mixed  infection,  and, 
second,  the  invasion  of  these  pneumonic  areas  with  tubercle  bacilli. 
Even  in  tubercle  formation,  without  other  associated  inflammatory 
lesions,  there  is  usually  an  abundant  exudation  which  may  consist  either 
of  polynuclear  leukocytes  or  of  serum.  The  exudation  is  sometimes 
fibrinous  and  may  invade  the  caseous  tissue  or  cover  the  surface  of 
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miliary  tubercles.  The  exudate,  of  whatever  character,  though  external 
to  the  tubercle  itself,  may  be  distributed  extensively  in  the  surrounding 
tissue,  and  considerably  augment  the  size  of  nodules  or  conglomerate 
tubercles.  Discrete  tuberculous  nodules  are  often  absent  altogether, 
and  in  their  place  there  may  exist  a  diffuse  tuberculous  infiltration  con- 
taining numerous  giant  and  epithelioid  cells,  with  varying  degrees  of 
caseation  and  fibrosis.  In  addition  to  the  necrotic  and  sclerotic  changes 
possible  of  development  in  individual  tubercles  or  in  a  conglomerate 
mass,  the  process  of  calcification  occasionally  ensues.  This  takes  place, 
however,  only  after  the  formation  of  considerable  connective-tissue 
proliferation.  The  bacilli  are  much  more  frequent  in  the  broken-down 
debris  of  these  diffuse  processes  after  softening  has  become  advanced 
than  in  the  strictly  caseous  material.  The  content  of  the  softened 
tuberculous  mass  is  a  thick,  creamy,  yellowish  material,  somewhat 
resembling  pus,  though  differing  from  it  histologically.  There  are 
present  much  granular  debris,  broken-down  cells,  and  fat-drops. 

In  tuberculosis  of  the  lungs,  on  account  of  the  opening  of  tuberculous 
cavities  into  bronchi,  the  conditions  are  favorable  for  the  entrance  of 
numerous  pyogenic  bacteria.  In  pulmonary  tissues  the  characteristic 
tubercle  formation  previously  described  is  limited  somewhat  by  the 
loose  anatomic  structure  of  the  parts.  The  tissue  is  not  sufficient  in 
extent  nor  of  such  character  as  to  permit  the  fullest  elaboration  of  tubercle 
formation,  although  extensive  hyperplasia  occurs  in  surrounding  areas. 
Exceptional  opportunities  are  afforded,  however,  for  dissemination  of 
the  tuberculous  infection  by  the  physiologic  motion  of  the  parts,  the 
penetration  of  bronchi,  and  the  luxuriant  network  of  lymphatic  channels 
and  blood-vessels.  While  the  movements  of  ordinary  respiration  must 
be  regarded  to  some  extent  as  inimical  to  rapid  tissue  repair,  the  deep 
inspiratory  efforts  attending  violent  attacks  of  coughing  are  assuredly 
instrumental  in  further  distribution  of  the  bacilli  throughout  the  respira- 
tory tract. 

A  most  important  feature  of  tuberculous  infection  of  the  pulmonary 
tissues  is  the  frequent  extensive  development  of  secondary  inflammatory 
lesions.  An  almost  perfect  example  of  typical  tubercle  formation  in 
the  lungs  is  found  in  miliary  tuberculosis^  although  even  in  such  cases 
exudation  is  not  entirely  absent.  The  tubercles  are  found  in  the  walls 
of  the  alveoli,  of  the  bronchi,  and  of  the  blood-vessels.  Areas  of  tuber- 
culous bronchopneumonia  with  extensive  retroactive  inflammatory 
change  are  sometimes  accompanied  by  miliary  tubercles.  These  inflam- 
matory lesions,  dependent  largely  upon  exudative  processes,  may  par- 
take of  the  nature  of  catarrhal  or  fibrinous  pneumonia,  and  in  exceptional 
instances  give  rise  to  marked  proliferation  of  connective  tissue,  inducing 
pronounced  contraction  change.  The  areas  of  pneumonic  involvement 
may  vary  greatly  in  size,  sometimes  the  process  being  confined  to  tiny 
regions,  in  other  instances  being  distributed  throughout  a  single  lobe  or 
an  entire  lung.  Extensive  areas  may  be  affected  simultaneously,  or  adja- 
cent foci  may  subsequently  become  confluent.  Caseation  may  supervene 
precisely  as  described  in  connection  with  the  elementary  tubercle.  The 
Degenerative  change  may  involve  wide  areas  of  pulmonary  tissue  or  appear 
in  the  form  of  discrete  foci  of  necrosis.  The  inflammatory  process  some- 
times involves  the  wall  of  the  bronchi  as  well  as  pulmonary  tissue.  Casea- 
tion, either  with  or  without  the  formation  of  genuine  tubercle,  may  develop 
within  the  wall,  resulting  in  its  eventual  penetration  and  communication 


126  ETIOLOGY    AND    PATHOLOGIC    ANATOMY 

with  pulmonary  cavities.  The  process  of  excavation  may  be  astonish- 
ingly rapid  in  the  midst  of  pneumonic  consolidation/the  destruction  of 
tissue  sometimes  extending  into  and  through  the  walls  of  several  bronchi. 
The  rapidity  of  the  softening,  with  added  increase  in  the  size  of  the  pul- 
monary excavation,  is  dependent  largely  upon  the  character  of  the  tissue 
comprising  its  encircling  wall.  If  the  wall  of  the  cavity  consists  of  an 
area  of  tuberculous  pneumonia,  further  excavation  is  much  more  likely 
than  if  the  adjacent  tissue  consists  of  elementary  tubercle  formation  or 
chronic  tuberculous  infiltration,  in  which  event  the  conditions  are  much 
more  favorable  for  limiting  cavity  formation.  Thus  the  remarkable 
diversity  in  the  rapidity  and  extent  of  cavity  formation  is  explained  almost 
entirely  by  the  character  of  the  contiguous  tissue.  It  is  not  to  be  under- 
stood that  pulmonary  excavation  must  necessarily  be  accompanied  by 
rapid  softening,  copious  expectoration,  increase  of  bacilli  in  the  sputum, 
temperature  elevation,  or  general  decline,  although  such  clinical  mani- 
festations are  common.  Neither  is  it  always  true  that  cavity  formation 
is  associated  with  further  dissemination  of  tubercle  bacilli. 

The  development  of  pulmonary  hemorrhage  is  not  always  occasioned 
by  a  destructive  tuberculous  change  involving  the  wall  of  the  blood- 
vessels, although  some  are  probably  attributable  to  its  caseation  and 
rupture.  In  the  event  of  cavity  formation  with  removal  of  the  support 
of  the  arterial  wall,  aneurysmal  dilatation  not  infrequently  results. 
Rupture  subsequently  takes  place  by  reason  of  purely  mechanical  causes, 
without  definite  tubercle  deposit  in  the  wall  of  the  artery.  The  slight 
hemorrhages  so  frequently  observed  in  all  stages  of  tuberculosis,  some- 
times even  in  advance  of  physical  signs,  would  seem  somewhat  difficult 
of  explanation,  because  in  areas  of  tuberculous  deposit  with  or  without 
caseation  and  excavation  the  small  blood-vessels  are  obliterated.  It 
is  known,  however,  that  the  surrounding  blood-vessels  which  make  up 
the  collateral  circulation  are  engorged  to  a  considerable  extent,  and 
at  times  of  temporary  excitement  or  strain  are  incapable  of  withstanding 
the  intra-arterial  pressure. 


CHAPTER  XVI 

GROSS  APPEARANCES 

THE  macroscopic  appearance  of  tuberculous  pulmonary  lesions 
varies  remarkably  according  to  the  course,  duration,  type,  and  compli- 
cations of  the  disease.  While  degenerative  change  may  be  said  to  con- 
stitute the  chief  pathologic  characteristic  of  pulmonary  consumption, 
there  are  present  in  many  cases  features  of  essential  importance  aside 
from  recognized  areas  of  necrosis.  These  consist  of  miliary  tubercles 
and  of  differing  degrees  and  extent  of  pneumonic  consolidation,  catarrhal 
inflammation,  caseation,  cavity  formation,  calcification,  fibrosis,  com- 
pensatory emphysema,  atelectasis,  both  from  compression  and  from 
local  occlusion  of  bronchioles,  pleural  inflammation  with  tubercle  deposit, 
thickening,  adhesions,  perforation,  and  resulting  pneumothorax. 
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In  addition  to  these  conditions  of  pathologic  interest  incident  to  the 
invasion  of  the  bacillus,  there  is  exhibited  a  wide  divergence  in  different 
cases  in  the  amount  of  connective-tissue  proliferation.  This  may  be 
comparatively  slight  or  absent  altogether,  particularly  in  cases  of  the 
acute  pneumonic  type — the  so-called  tuberculous  pneumonia.  Upon  the 
other  hand,  the  connective-tissue  hyperplasia  is  well  marked  in  the  more 
chronic  cases  of  caseofibroid  pulmonary  tuberculosis,  and  not  infre- 
quently becomes  a  conspicuous  anatomic  feature,  as  in  fibroid  phthisis. 

In  the  same  manner  other  pathologic  conditions  are  subject  to  con- 
siderable variation  in  differing  groups.  The  degenerative  change  may 
be  rapid  and  extensive,  with  speedy  formation  of  cavities,  or  slow  and 
unaccompanied  by  recognized  destruction  of  tissue,  the  process  of  repair 
being  continually  maintained  in  minute  centers  of  infection.  Generally 
speaking,  the  caseous  degeneration  is  more  marked  in  acute  cases,  in 
which  it  sometimes  appears  as  an  early  pathologic  manifestation.  The 
necrotic  changes  leading  to  cavity  formation,  though  present  both  in 
acute  and  in  chronic  cases,  are  not  always  exhibited  in  acute  pneumonic 
phthisis  on  account  of  its  very  rapid  development  and  brief  duration.  In 
this  disease  the  early  consolidation  overshadows  all  other  conditions 
and  often  imparts  but  the  clinical  aspect  of  either  an  ordinary  catarrhal 
or  fibrinous  pneumonia,  the  victims  sometimes  succumbing  before  the 
development  of  extensive  cavity  formation.  In  miliary  tuberculosis 
the  degenerative  process  is  present  in  disseminated  tubercles,  which 
are  changed  from  almost  invisible,  gray,  translucent  specks  into  opaque, 
yellowish  spots.  In  such  cases  gross  areas  of  softening  and  excavation 
are  seldom  observed,  on  account  of  the  rapid  progress  of  the  disease 
to  a  fatal  termination.  It  is  true  that,  exclusive  of  genuine  miliary 
tuberculosis,  fresh  miliary  tubercles  may  be  present  in  association  with 
large  areas  of  pneumonic  consolidation  or  with  masses  of  caseous  degener- 
ation, but  in  such  instances  the  tubercle  does  not  form  the  essential  or 
characterizing  pathologic  condition.  Though  tubercles  are  often  found 
along  the  edges  of  consolidated,  cheesy,  or  necrotic  tissue,  the  macroscopic 
appearance  of  the  involved  lung,  as  a  whole,  is  entirely  different  from 
that  exhibited  in  miliary  tuberculosis. 

Again,  pneumonic  consolidation,  although  present  in  differing  de- 
grees in  almost  all  cases  of  pulmonary  tuberculosis,  and  even  to  some 
extent  in  the  midst  of  disseminated  miliary  tuberculosis,  is  not  invariably 
a  distinguishing  feature.  The  pneumonic  process  may  be  confined  to 
small  areas  in  the  immediate  vicinity  of  the  affected  alveoli  or  be  diffused 
throughout  an  entire  lobe  or  lung.  In  acute  pneumonic  phthisis  the 
exudation  constitutes  the  predominant  pathologic  characteristic,  whether 
the  process  appears  as  a  distinct  lobar  affection  or  as  a  lobular  involve- 
ment with  more  or  less  tendency  toward  the  confluence  of  solidified  areas. 
In  miliary  tuberculosis,  however,  the  pneumonic  condition  is  defined  much 
less  sharply  and  is  usually  quite  subordinate  to  the  diffusion  of  tuber- 
cles in  the  connective  tissue  in  the  vicinity  of  the  fine  arterial  terminals. 

As  a  rule,  the  consolidation  is  more  apparent  in  cases  conforming 
to  the  florid  type  of  consumption  than  in  the  more  chronic  varieties. 
In  chronic  fibroid  phthisis  the  pneumonic  process  is  subject  to  consider- 
able variation  in  degree  and  distribution.  The  consolidation  is  often 
limited  to  the  apex,  and  is  sometimes  present  only  in  small  areas  of 
lobular  involvement.  In  other  cases  the  pneumonic  process  is  pro- 
nounced, extensive  regions  becoming  progressively  consolidated.  The 
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formation  of  tubercles  in  the  connective  tissue  may  give  rise  to  but  slight 
secondary  exudative  change,  and  consequently  to  comparatively  little 
inflammatory  consolidation.  In  other  instances  there  is  an  early  and 
rapid  development  of  caseous  pneumonia,  which,  originating  in  the 
alveoli,  is  capable  of  considerable  extension  to  contiguous  tissues. 

In  cases  without  gross  pneumonic  consolidation  material  differences 
exist  in  the  intensity  of  the  catarrhal  inflammation  involving  the  alveoli 
and  finer  bronchi  in  close  proximity  to  the  tubercle  deposit.  As  pre- 
viously stated,  the  walls  of  either  may  be  the  seat  of  tuberculous  infection. 
Without  exhibiting  definite  tuberculous  lesions,  they  may  be  filled  with 
an  exudation  arising  from  the  inflammatory  condition  incident  to  the 
neighboring  tuberculous  focus.  There  may  exist  a  disproportionate 
catarrhal  affection  either  of  the  bronchi  or  of  the  alveoli.  Essential 
differences  in  the  gross  pathologic  appearance  may  arise  from  the  nature 
and  extent  of  the  pleural  involvement.  There  may  be  distributed  upon 
the  surface  miliary  tubercles,  with  or  without  local  inflammatory  change. 
A  simple  congestion  of  the  surface  sometimes  corresponds  to  the  area 
of  pulmonary  disease.  In  other  cases  an  exudative  process  involves 
both  visceral  and  parietal  layers,  which  subsequently  become  aggluti- 
nated and  enormously  thickened.  As  further  organization  of  the  pro- 
duct of  inflammatory  action  takes  place,  extensive  contraction  changes 
develop,  involving  pulmonary  tissues,  adjacent  organs,  and  the  chest- 
wall.  Pleural  effusion  or  empyema  occasionally  results  from  infection  of 
the  pleural  surfaces.  Pneumothorax  incident  to  perforation  of  the  pleura 
produces  varying  degrees  of  pulmonary  collapse  and  secondary  infection. 

From  the  preceding  considerations  it  is  apparent  that  there  is  no 
absolute  unity  of  the  gross  pathologic  lesions  in  pulmonary  tuberculosis, 
although  the  histologic  identity  of  the  primary  tubercle  has  been  long 
since  beyond  dispute.  As  will  be  seen  in  the  accompanying  illustrations 
(Plates  3-10  and  Plate  19),  inspection  of  the  pulmonary  tissue  in  some  cases 
may  disclose  but  slight  visual  deviation  from  normal  conditions,  while  in 
others  the  entire  lung  may  be  transformed  into  an  unsightly  mass  exhibit- 
ing in  places  miliary  tubercles,  pneumonic  consolidation,  cheesy  degenera- 
tion, calcification,  softening  and  cavity  formation,  areas  of  atelectasis, 
obliteration  and  aneurysmal  dilatation  of  the  blood-vessels,  emphysema, 
anthracosis,  connective-tissue  hyperplasia,  and  pleural  thickenings. 

In  view  of  the  wide  range  of  pathologic  conditions,  the  futility  of  any 
effort  toward  a  classic  description  of  gross  pathologic  appearances,  to  be 
regarded  as  typical  of  all  cases  of  pulmonary  tuberculosis,  is  apparent. 
Present  knowledge,  derived  from  increasing  experience  in  the  observation, 
treatment,  and  autopsy  findings  of  consumption,  has  led  to  a  conviction 
of  striking  changes  in  the  anatomic  as  well  as  the  clinical  picture.  In 
spite  of  extensive  destructive  change  representing  large  areas  of  virulent, 
active  infection  the  processes  of  repair  under  proper  conditions  are  seen 
to  have  developed  to  an  astonishing  extent.  Conversely,  in  the  midst  of 
excessive  connective-tissue  proliferation,  rapid  changes  of  a  tuberculous 
or  purely  inflammatory  nature  are  found  to  have  taken  place  without 
easily  explainable  cause.  Notwithstanding  the  multiplicity  of  these  patho- 
logic conditions  and  the  variability  of  their  occurrence,  certain  processes 
are  sufficiently  uniform  to  permit  separate  classification  based  upon  their 
chronicity,  gross  appearances,  and  distribution  of  the  lesions  as  follows: 
(1)  Miliary  tuberculosis;  (2)  acute  pneumonic  phthisis  (lobar);  (3) 
acute  pneumonic  phthisis  (lobular) ;  (4)  chronic  caseofibroid  tuberculosis ; 
(5)  fibroid  phthisis. 


PLATE     3. 


Eight  lung,  showing  well-defined  thickening  of  apical  pleura.  Areas  of  emphysema 
and  bronchopneumonia.  Disseminated  patches  of  anthracosis  at  base.  Miliary  tuber- 
cles plainly  recognized  on  section  near  lateral  margin.  Attention  is  called  to  Plate  19, 
representing  the  gross  appearance  of  the  left  lung  of  the  same  individual. 


PLATE    4. 


Right  lung  from  case  of  miliary  tuberculosis.  Note  extensive  raised  areas  of  emphy- 
sema involving  nearly  ail  portions  of  the  lung.  Note  anomaly  of  fissure.  Note  the 
well-defined  interlobular  septa.  Upon  section,  the  lung  disclosed  typical  miliary  de- 
posit. This  lung  was  one-third  larger  than  the  left  lung  from  the  same  individual. 
The  left  lung  was  small,  contracted,  and  bound  down  by  exceedingly  firm  adhesions. 
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MILIARY  TUBERCULOSIS 

In  miliary  tuberculosis  the  essential  feature  is  the  presence  of  gray, 
translucent  tubercles  in  the  vicinity  of  the  terminals  of  the  pulmonary 
artery.  These  are  often  seen  only  with  some  difficulty  until  after  they 
become  yellow  and  opaque  from  degeneration.  They  sometimes  in- 
crease in  size,  particularly  as  the  condition  becomes  more  chronic,  but 
this  is  not  very  frequent.  External  to  the  periphery  of  the  miliary 
nodule  there  develops  a  zone  of  catarrhal  inflammation  involving  the 
neighboring  alveoli  and  minute  bronchi.  The  walls  are  infiltrated  with 
an  exudation  of  cells,  become  congested  or  swollen,  and  are  bathed  in  a 
mucopurulent  secretion  which  is  sometimes  partly  hemorrhagic.  In 
proportion  to  the  distribution  of  the  miliary  nodules  the  lung  becomes, 
as  a  whole,  hyperemic,  heavier  than  normal,  somewhat  solidified,  but 
still  containing  some  air.  If  the  consolidation  is  extreme,  the  lung  is 
sufficiently  heavy  to  sink  in  water  and  is  darkly  congested.  The  tissue 
is  rarely  dry  and  friable,  but  is,  as  a  rule,  moist  and  solid  on  section. 
In  chronic  cases  the  degenerative  change  is  pronounced  and  areas  of 
yellowish,  softened  tissue  are  recognized.  The  nodular  dissemination 
is  often  more  marked  at  the  bases  than  in  the  upper  regions. 


ACUTE  PNEUMONIC  PHTHISIS  (LOBAR) 

In  this  condition  the  early  pathologic  lesions  vary  but  slightly,  if 
at  all,  from  those  of  ordinary  croupous  pneumonia.  There  is  an  early 
simultaneous  involvement  of  many  lobules,  sometimes  sufficient  to 
include  an  entire  lobe  or  the  lung  itself.  There  is  noted  an  intense, 
dark-red  congestion,  suggestive  of  the  pathologic  appearance  in  ordinary 
croupous  pneumonia.  The  pleura  is  dull,  and  may  be  covered  with  a 
thin  exudate.  The  lung  is  heavy  and  airless.  Upon  section,  a  granular 
appearance  may  be  imparted  as  a  result  of  fibrinous  coagulation.  Dis- 
crete miliary  tubercles  may  be  scattered  through  the  consolidated  tissue, 
and  particularly  along  the  edges,  but  not  infrequently  these  are  impossi- 
ble of  detection.  With  the  onset  of  degeneration  the  lung  assumes  a 
yellowish  or  grayish  color.  Softening  progresses  rapidly,  and  cavity 
formation  results.  The  excavations  are  sometimes  large,  but  more 
frequently  numerous  small  cavities  are  irregularly  distributed  through 
the  infected  area.  The  softening  and  excavation  are  not  due  wholly  to 
the  breaking-up  of  the  exudate,  as  occurs  during  resolution  in  fibrinous 
pneumonia,  but  is  chiefly  the  result  of  caseation  and  necrosis  of  the  pul- 
monary tissues.  In  this  type  of  acute  tuberculous  pneumonia  but 
little  opportunity  is  afforded  for  the  process  of  repair.  Connective- 
tissue  proliferation  is  rarely  permitted  to  any  extent  on  account  of  the 
acute  onset  and  course. 


ACUTE  PNEUMONIC  PHTHISIS  (LOBULAR) 

The  pathologic  appearances  in  some  respects  are  dissimilar  from 
the  preceding  condition.  The  chief  difference  consists  of  the  lobular 
distribution  of  the  early  lesions,  the  areas  of  consolidation  being  identical 
with  those  in  catarrhal  pneumonia.  In  some  cases  the  consolidation 
starts  in  a  small  portion  of  lung  and  exhibits  an  apparent  migratory 
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tendency.  Discrete  regions  of  involvement  not  infrequently  become 
confluent,  establishing  a  gradual  conformity  to  the  lobar  form  of  acute 
pneumonic  phthisis,  the  exudation  often  containing  a  considerable 
amount  of  fibrin.  The  cells  are  derived  from  the  exudative  process  and 
from  the  desquamation  and  proliferation  of  intra-alveolar  epithelial 
cells.  Patches  of  pneumonic  consolidation  undergoing  various  degrees 
of  cheesy  degeneration  and  softening  are  unevenly  distributed  over 
portions  of  one  lung  or  of  both,  often  involving  the  bases.  Tuberculous 
masses  vary  considerably  in  size,  and  are  sometimes  separated  from 
one  another  by  intervening  areas  of  crepitant  lung  tissue.  The  infected 
areas  are  at  first  grayish-red,  but  become  opaque  and  yellowish  as  degen- 
eration advances.  Miliary  tubercles  may  or  may  not  be  present,  as  in 
the  lobar  type  of  tuberculous  pneumonia.  The  finer  bronchial  tubes 
upon  section  are  shown  to  be  filled  with  a  purulent  exudate,  cheesy 
degeneration  taking  place  in  the  surrounding  tissue.  The  areas  of 
caseation  become  larger,  more  moist,  and  softer,  until  irregular  excava- 
tions make  their  appearance. 

CHRONIC  CASEOFIBROID  PHTHISIS 

In  this  form  of  tuberculosis  there  may  be  exhibited  in  various  degrees 
all  the  gross  pathologic  lesions  described  in  connection  with  other  vari- 
eties of  pulmonary  consumption.  There  are  found  miliary  tubercles 
consisting  of  a  number  of  submiliary  or  true  elementary  tubercles,  larger 
nodules  of  conglomerate  tubercle  formation,  areas  of  diffuse  tuberculous 
infiltration,  secondary  inflammatory  lesions  represented  by  isolated  or 
confluent  patches  of  pneumonic  consolidation,  cheesy  degeneration  of 
the  tuberculous  tissue,  marked  exudative  processes,  necrotic  changes 
leading  to  cavity  formation,  and,  finally,  a  more  or  less  extensive  pro- 
liferation of  fibrous  tissue  in  the  infected  areas. 

Before  discussing  these  respective  anatomic  lesions  seriatim,  it  is 
well  to  call  attention  to  the  following  facts:  (1)  On  account  of  the  insidious 
and  localized  development  large  areas  of  consolidation  are  rarely  present 
in  early  stages,  the  process  being  usually  limited  to  a  small  patch  of 
tuberculous  infiltration  in  the  apical  region.  (2)  Typical  tuberculous 
nodules  often  undergo  characteristic  degenerative  and  reparative  changes, 
and  are  found  in  connection  with  small  localized  areas  of  pneumonic 
infiltration  proceeding  from  centers  of  tuberculous  infection.  (3)  The 
process  of  degeneration  is  seldom  rapid,  though  often  progressive  in  charac- 
ter, excavation  taking  place,  as  a  rule,  comparatively  slowly.  (4)  Owing 
to  the  chronicity  of  the  course,  opportunity  is  afforded  to  a  greater  or 
less  extent  for  connective-tissue  hyperplasia,  the  constructive  and  de- 
structive processes  being  maintained  jointly  for  somewhat  prolonged 
periods. 

In  chronic  caseofibroid  phthisis  there  may  be  present  small  tubercu- 
lous nodules  composed  of  a  number  of  elementary  tubercles  involving 
the  peri-alveolar  and  peribronchial  tissues,  and  extending  into  the  alveoli 
themselves.  The  finer  bronchioles  and  surrounding  tissues  are  invaded 
also  by  an  exudative  process.  The  terminal  bronchioles  are  occluded  as 
a  result  of  the  secondary  inflammatory  lesion,  which  subsequently  under- 
goes degeneration  jointly  with  the  tubercle  itself.  On  account  of  the 
extension  of  the  infection  to  contiguous  structures  through  the  medium 
of  the  lymphatics  and  by  the  discharge  of  tuberculous  material  into 


PLATE     5. 


Miliary  tuberculosis  of  lung  from  infant  six  months  old.     Specimen  hardened  in 
formalin.     Note  tubercles  studding  the  pleura — their  irregular  size  and  distribution. 


PLATE    6. 


Section  of  lung  hardened  in  formalin,  showing  distribution  of  'miliary  tubercles. 
Note  calcareous  deposits. 


PLATE    7. 


Section  of  lung  hardened  in  formalin,  showing  patches  of  pneumonic  caseation  at 
lower  region,  with  cavity  formation  in  the  upper  portion.  Note  blood-vessels  traversing 
the  upper  cavity. 
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adjacent  bronchi,  the  area  of  disease  tends  to  increase  progressively  in 
size.  As  a  result  of  the  degenerative  process  the  consolidated  tissue 
presents  an  opaque,  homogeneous,  yellow  appearance,  in  which  the 
tubercle  formation  is  not,  as  a  rule,  perfectly  distinct.  Tubercles  are 
often  recognized,  however,  along  the  edges  of  the  tuberculous  masses 
before  the  degenerative  change  has  become  complete.  The  surround- 
ing involved  area  is  usually  congested  and  at  least  partially  consoli- 
dated. 

Upon  cross-section  the  lung  may  present  here  and  there  a  similar 
appearance  to  that  described  in  connection  with  the  more  acute  forms 
of  pulmonary  tuberculosis,  particularly  if  the  process  at  such  points  has 
been  at  all  active.  The  bronchi  may  be  completely  occluded  by  cheesy 
or  purulent  tuberculous  material.  The  lumen  is  not  always  plugged 
entirely  with  cheesy  exudate,  and  a  small  orifice  can  sometimes  be  de- 
tected in  the  center  of  a  tuberculous  nodule  undergoing  caseous  degenera- 
tion. If  the  bronchial  tube  is  cut  longitudinally,  it.  may  be  found  filled 
with  broken-down  tuberculous  detritus.  These  masses  of  diseased 
tissue  undergoing  cheesy  degeneration  correspond  to  the  so-called  crude 
tubercle  of  Laennec,  and  may  attain  a  diameter  of  one  to  two  inches. 
The  secondary  inflammatory  processes  in  the  neighborhood  of  tuberculous 
foci  are  sufficient  in  some  cases  to  produce  extensive  confluent  areas  of 
consolidation,  as  in  the  more  acute  forms  of  pulmonary  involvement. 
The  infiltrative  process  may  present  the  appearance  of  red  hepatiza- 
tion  in  portions  of  the  lung,  while  in  other  places  the  evidence  of  degen- 
erative change  is  very  apparent.  Areas  of  pneumonic  consolidation  not 
undergoing  degeneration  sometimes  exhibit  a  granular  or  gelatinous  as- 
pect. 

Another  form  of  pneumonic  consolidation  results  from  hemorrhage 
occurring  in  the  course  of  chronic  pulmonary  tuberculosis.  The  blood 
is  frequently  inspired  into  the  finer  bronchi  and  alveoli,  and  not  only 
diminishes  to  a  considerable  extent  the  respiratory  capacity,  but  also 
favors  the  development  and  growth  of  secondary  pathogenic  micro- 
organisms. A  diffuse  non-tuberculous  bronchopneumonia  (septic)  often 
ensues,  and  occasionally  gangrene. 

Excavation  of  lung  constitutes  a  characteristic  lesion  of  pulmo- 
nary tuberculosis,  and  exhibits  marked  differences  in  size,  rapidity 
of  development,  and  in  the  nature  of  the  tissues  constituting  the  encir- 
cling wall.  As  previously  explained,  the  degenerative  process  leading 
to  cavity  formation  may  take  place  in  the  pulmonary  tissues  and  finally 
extend  to  the  wall  of  a  bronchus,  which  subsequently  ulcerates  and 
permits  the  evacuation  of  the  liquefied  contents.  At  other  times  the 
excavation  originates  with  the  dilatation  of  a  bronchial  tube  the  wails 
of  which  yield  to  the  nutritive  and  necrotic  changes  accompanying 
stagnating  secretions.  Other  elements  in  the  formation  of  the  bron- 
chiectatic  condition  are  intrabronchial  pressure  due  to  very  violent  par- 
oxysmal attacks  of  coughing,  and  in  some  instances  to  traction  exerted 
upon  the  external  wall  as  a  result  of  surrounding  fibroid  change.  The 
dilatation  is  also  facilitated  in  many  cases  by  necrotic  changes  in  the 
surrounding  pulmonary  tissue.  As  dilatation  advances  ulceration  of 
the  wall  takes  place,  accompanied  by  extension  of  the  necrosis  into 
the  contiguous  pulmonary  tissue,  and  further  excavation  ensues.  The 
initial  tuberculous  process  sometimes  invades  the  wall  of  the  bronchus, 
producing  perforation  and  extension  to  surrounding  tissues.  Pulmo- 
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nary  cavities  frequently  become  the  seat  of  secondary  infection,  which 
further  facilitates  the  process  of  destruction. 

Increase  of  size  occurs  as  the  result  of  a  progressively  extending 
degeneration  and  necrosis  in  the  vicinity  of  a  single  cavity,  or  by  the 
fusion  of  several  smaller  excavations.  A  series  of  cavities  sometimes 
connect  with  one  another  in  this  manner.  In  almost  all  instances  the 
cavity  opens  into  a  bronchus,  affording  opportunity  for  the  evacuation 
of  the  contents,  which  consist  of  offensive  purulent  secretion  with  degen- 
erated cells,  elastic  fibers,  detritus,  tubercle  bacilli,  and  pathogenic 
microorganisms.  A  considerable  difference  is  noted  in  the  character 
of  the  walls.  When  the  degenerative  process  is  rapid,  as  in  acute  pneu- 
monic phthisis,  the  wall  consists  of  an  irregular  mass  of  yellowish-gray 
caseous  tissue.  Sometimes  the  degree  of  excavation  is  indeed  remarkable, 
even  an  entire  lung  being  broken  down  into  an  enormous  cavity,  as  illus- 
trated in  plate  8.  Perforation  of  pleura,  producing  an  open  or  valvular 
pneumothorax,  not  infrequently  results  from  the  existence  of  cavities 
beneath  the  visceral  layer. 

In  the  more  chronic  forms  of  pulmonary  tuberculosis  the  walls  of 
most  cavities  are  somewhat  defined  by  fibrous  tissue  proliferation.  In 
place  of  an  encircling  area  of  tuberculous  pneumonia  undergoing  degen- 
eration, as  in  the  acute  forms  of  phthisis,  there  may  be  miliary  tubercle 
formation,  associated  with  considerable  fibrous  tissue  hyperplasia.  Pus 
is  produced  from  the  granulation  tissue  constituting  the  inner  surface. 
This  surrounding  fibrous  tissue  is  usually  more  or  less  vascular  or  hemor- 
rhagic,  and  is  frequently  spoken  of  as  the  "pyogenic  membrane."  The 
walls  may  be  smooth  or  rough,  and  irregular  from  protruding  remnants 
of  pulmonary  tissue  or  traversed  by  blood-vessels  with  or  without  aneurys- 
mal  dilatation.  As  previously  shown,  these  vessels  are  sometimes  obliter- 
ated following  occlusion  of  the  lumen  with  thrombi.  They  often  pass 
directly  through  portions  of  the  cavity,  and  present  varying  degrees  of 
saccular  dilatation  incident  to  the  absence  of  external  support. 

The  cavities  may  exist  in  any  portion  of  the  lung,  although  found  more 
frequently  at  the  apex.  The  increase  of  size  is  slow  in  proportion  to 
the  amount  of  surrounding  connective-tissue  hyperplasia.  When  the 
walls  consist  of  dense  cicatricial  tissue,  the  further  progress  of  the  exca- 
vation is  almost  entirely  checked.  If  the  cavities  are  small  and  the 
surrounding  fibrosis  extensive,  there  is  not  only  an  encapsulation  of  the 
diseased  area,  but  often  a  resulting  obliteration  of  the  cavity  itself.  I 
have  noted  many  times,  after  the  lapse  of  several  years,  a  complete  dis- 
appearance of  the  physical  signs  of  pulmonary  cavities  the  existence  of 
which  had  been  previously  established.  In  a  few  cases  the  skiagraph 
has  served  to  demonstrate  the  apparent  obliteration  of  pulmonary 
cavities  in  individuals  exhibiting  undoubted  evidence  of  excavation  upon 
previous  re-ray  examination.  Tubercle  bacilli  have  been  identified  in 
the  walls  of  pulmonary  cavities  which  are  undergoing  rapid  cheesy 
degeneration  and  necrosis.  They  are,  as  a  rule,  less  virulent  in  old 
cheesy  foci,  and  may  be  absent  or  at  least  infrequent  in  cavities  whose 
walls  consist  of  contracting  cicatricial  tissue. 

The  data  secured  from  clinical  observation  lead  to  the  conclusion 
that  cavities  are  exceedingly  likely  to  develop  in  the  upper  portion  of 
the  lung  from  the  clavicle  to  the  third  rib,  and  in  the  back  in  the  inter- 
scapular  space. 


PLATE    8. 


Section  of  lung  hardened  in  formalin,  showing  the  two  halves  open.  Enormous 
cavity  formation.  Note  connection  between  the  upper  and  lower  cavities.  Note  the 
smooth  inner  surface  of  cavity,  with  almost  entire  absence  of  trabeculse  or  vessels. 
Areas  of  caseous  pneumonia  in  the  lower  portion  of  the  lung. 
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CHRONIC  FIBROID  PHTHISIS 

While  in  caseofibroid  phthisis  the  process  of  repair  is  exhibited  to  a 
varying  degree,  in  the  condition  known  as  fibroid  phthisis  the  connective- 
tissue  proliferation  is  particularly  excessive.  In  early  cases  of  chronic 
pulmonary  tuberculosis  the  small  tuberculous  areas  are  surrounded  by 
connective  tissue.  This  fibrous  hyperplasia  is  present  to  some  extent 
in  the  peripheral  portion  of  each  elementary  tubercle,  and  also  con- 
stitutes an  encircling  wall  involving  the  entire  tuberculous  mass.  The 
diseased  tissue  may  thus  become  entirely  circumscribed  by  the  protec- 
tive barrier,  dense  puckering  of  cicatricial  tissue  resulting  from  advanc- 
ing fibrosis  and  contraction.  In  other  cases  calcareous  metamorphosis 
of  the  cheesy  material  takes  place  within  the  encapsulated  area.  Pulmo- 
nary concretions  are  formed  in  this  way,  and  are  sometimes  expectorated 
in  the  act  of  coughing.  It  occasionally  happens  in  cases  of  incomplete 
calcareous  change  that  the  capsule  is  perforated  even  after  many  years 
of  apparent  arrest  of  the  tuberculous  process,  thus  permitting  fresh 
areas  of  infection. 

In  fibroid  phthisis  the  connective-tissue  proliferation  extends  from 
minute  foci  of  infection  which  are  sufficiently  confluent  to  form  masses 
of  conglomerate  tubercles,  and  are  not  associated  with  diffuse  infiltrative 
change  or  pneumonic  consolidation.  Bands  of  connective  tissue  proceed 
from  the  great  vessels  and  bronchi  into  the  pulmonary  structures,  which 
eventually  become  interwoven  by  a  dense  fibrous  organization.  The 
tissues  thus  permeated  by  fibrous  hyperplasia  become  the  seat  of  excessive 
contraction  change,  the  sclerotic  condition  often  invading  all  portions 
of  the  lung.  It  is  not  infrequent  that  extensive  areas  of  connective- 
tissue  proliferation  are  present  in  certain  portions  of  a  diseased  lung, 
while  a  more  recent  active  tuberculous  infection  is  progressing  in  other 
parts.  Although  in  many  cases  of  fibroid  phthisis  isolated  areas  of  tuber- 
cle deposit  alone  are  encapsulated  and  interspersed  by  the  connective- 
tissue  hyperplasia,  the  reparative  process  sometimes  becomes  so  over- 
developed as  to  produce  extensive  pleuritic  adhesions  and  contractions, 
diminishing  materially  the  respiratory  capacity.  A  striking  instance  of 
localized  fibrous  tissue  overgrowth  with  resulting  esophageal  stenosis 
is  shown  in  Plate  9,  and  in  the  radiograph,  Fig.  87.  A  study  of  the 
radiograph,  Fig.  86,  showing  occlusion  of  the  right  primary  bronchus  by 
a  fibrous  band  is  also  of  interest  in  this  connection.  Pleuritic  adhesions 
are,  of  course,  frequent  in  practically  all  varieties  of  pulmonary  tuber- 
culosis, and  result  from  the  presence  of  a  fibrinous  inflammatory  exudate 
upon  the  surface.  The  pleura  may  be  thickened  enormously,  with  miliary 
tubercles  sometimes  found  upon  the  surface.  The  pleural  cavity  may 
become  the  seat  of  a  suppurative  process  from  the  entrance  of  tubercle 
bacilli  and  the  microorganisms  of  mixed  infection  which  proceed  from 
contiguous  areas  of  disease.  In  case  of  perforation  of  the  pleura  with 
entrance  of  air  to  the  pleural  cavity  the  resulting  pulmonary  collapse 
is  complete  or  partial,  according  to  the  presence  or  absence  of  firm  pleuritic 
adhesions. 

SITE  OF  PRIMARY  INVOLVEMENT 

The  initial  point  of  election  in  pulmonary  tuberculosis  has  been  the 
subject  of  considerable  clinical  and  pathologic  study  in  recent  years.  It 
was  formerly  believed  that  the  infection  originated  at  the  very  apex  of  the 
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lung,  and  proceeded  downward  as  a  result  of  the  inhalation  of  the  tuber- 
culous material  to  other  portions  of  the  respiratory  tract.  Special  oppor- 
tunities for  the  spread  of  the  infection  were  believed  to  be  afforded  by 
the  conveyance  of  the  bacilli  to  previously  uninfected  areas  through 
the  inspiratory  efforts  incident  to  coughing.  Localized  catarrhal  con- 
ditions of  the  finer  bronchi  were  thought  to  be  followed  by  tuberculous 
ulceration  and  by  the  penetration  of  bacilli  into  the  peribronchial  tissues. 

The  predilection  of  the  tubercle  bacillus  for  the  apical  region,  while 
universally  recognized,  was  definitely  attributed  to  such  general  causes 
as  a  weakened  resistance  of  the  tissues  at  this  location,  stagnation  of  the 
circulation,  diminished  respiratory  excursion,  retention  of  bronchial 
secretions,  and  the  effects  of  prolonged  maintenance  of  stooping  postures 
incident  to  certain  vocations.  For  a  long  time  the  opinion  was  enter- 
tained that  the  infection  was  more  likely  to  involve  the  left  apex  than 
the  right,  on  account  of  a  difference  in  the  angles  of  the  primary  bronchi 
with  the  trachea.  Apical  involvement,  however,  was  not  frequent 
in  children  in  whom  other  portions  of  the  lungs  were  often  primarily 
affected.  The  initial  tuberculous  process  in  cattle  was  found  at  the 
tip  of  the  caudal  lobe.  It  has  not  been  made  clear  that  the  circulation 
at  the  apex  is  materially  enfeebled,  and  it  is  difficult  to  reconcile  the 
theory  of  a  localized  region  of  lessened  resistance  with  the  clinical  fact 
that  tuberculous  infection  of  the  apex  is  frequently  susceptible  to  com- 
plete arrest. 

Osier  reports  that,  out  of  427  cases,  the  right  apex  was  found  involved 
in  172,  the  left  in  130,  and  both  in  11.  Out  of  2070  cases  of  my  own  whose 
records  have  been  preserved,  the  clinical  evidence  pointed  to  priority 
of  infection  at  the  right  apex  in  978  cases,  and  at  the  left  in  783.  At  the 
time  of  first  examination  lesions  were  recognized  in  both  apices  in  1096 
cases,  the  tuberculous  process  being  about  equally  advanced  upon  the 
two  sides  in  117. 

Aufrecht's  theory,  which  has  been  substantiated  by  the  experiments 
of  Calmette,  Gue"rin,  and  others,  was  to  the  effect  that  the  bacilli  gained 
entrance  to  the  great  veins  and  obtained  a  lodging-place  in  the  terminals 
of  the  pulmonary  arteries  at  the  apex.  This  effectually  disposes  of  the 
common  error  that  the  site  of  the  initial  lesion  is  indicative  of  the  point 
of  entrance  of  the  bacillus  into  the  body.  It  may  be  assumed  that  tubercle 
bacilli  are  inhaled  to  an  equal  degree  into  all  portions  of  the  respiratory 
tract.  Upon  the  theory,  therefore,  of  inhalation  tuberculosis,  no  reason- 
able or  satisfying  explanation  has  been  advanced  relative  to  the  frequency 
of  apical  involvement  resulting  from  certain  predisposing  mechanical 
conditions  at  this  point.  Upon  the  basis,  however,  of  localized  infection 
through  the  blood-vessels,  the  constancy  of  apical  infection  is  possible 
of  explanation  through  the  influence  of  the  lymph-streams.  Cobb  has 
called  attention  to  the  vis  a  jronte,  or  suction  pull,  which  counter  current 
arises  from  the  great  veins  and  lymphatic  vessels  in  the  angles  of  the  neck, 
producing  an  area  of  lymphatic  stasis  in  the  apices  of  the  lung. 

It  is  known  that  the  primary  lesion  of  tuberculosis  is  not  at  the  ex- 
treme apex,  but  at  a  point  somewhat  below,  varying,  according  to  the 
reports  of  several  investigators,  from  one-half  an  inch  to  one  and  one- 
half  inches  below  the  summit  of  the  lung,  and  usually  somewhat  nearer 
to  the  posterior  surface.  Fowler  believes  that  the  location  of  the  initial 
lesion  is  also  nearer  the  external  border.  The  primary  focus  is  reported 
by  him  to  correspond  to  a  point  a  little  below  the  middle  portion  of  the 


PLATE    g. 


Posterior  view  of  lungs  and  esophagus.  Stenosis  of  esophagus  from  constriction  of 
fibrous  band  resulting  from  extensive  connective-tissue  formation  incident  to  arrest  of 
tuberculous  involvement  in  each  upper  lung.  Note  puckering  at  apices.  Compare 
with  radiograph,  Fig.  87. 


PLATE     10. 


Section  of  lung  hardened  in  formalin,  showing  extensive  areas  of  anthracosis.  Note 
not  only  the  involvement  at  root,  but  also  the  disseminated  areas  at  the  base.  Note 
fibrous  puckering  at  apex. 
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clavicle,  and  to  extend  along  the  anterior  border  of  the  upper  lobe. 
Several  authors  corroborate  this  initial  area  of  infection  by  the  detection 
of  early  physical  signs  at  the  middle  of  the  clavicle,  or  just  below  it,  and 
sometimes  in  the  supraspinous  fossa.  Another  point  of  early  infection, 
as  indicated  by  Fowler,  is  found  below  the  outer  third  of  the  clavicle^ 
with  downward  extension  along  the  outer  portion  of  the  upper  lobe. 

Involvement  of  the  lower  lobe  is  described  as  taking  place  slightly 
below  its  apex  in  the  posterior  portion,  on  a  line  with  the  fifth  dorsal 
spine.  Some  observers  have  gone  so  far  as  to  state  that  the  apex  of  the 
lower  lobe  is  affected  in  the  great  majority  of  cases  in  which  the  physical 
signs  of  tuberculosis  were  recognized  at  the  apex  of  the  upper.  They 
assert  that  the  tuberculous  process  does  not  involve  the  opposite  upper 
lobe  until  the  apex  of  the  lower  lobe  of  the  lung  first  diseased  has  become 
the  seat  of  tuberculous  lesions.  While  infection  readily  extends  upon  the 
right  side  from  the  upper  to  the  middle  lobes,  and  upon  the  left  from  the 
upper  to  the  lower,  it  is  questionable  if,  as  claimed,  the  process  has  in- 
variably invaded  the  upper  portion  of  the  lower  lobe  before  the  disease 
is  recognized  in  the  other  apex.  From  a  purely  clinical  standpoint, 
it  may  be  asserted  that  the  physical  signs  are  sometimes  recognized 
posteriorly  before  the  anterior  apex  is  involved.  The  initial  physical 
evidences  are  observed  very  much  more  frequently  above  the  clavicle 
than  below.  They  may  be  detected  extending  downward  from  the 
clavicle  along  the  anterior  and  internal  border  of  the  lung,  in  the  absence 
of  physical  signs  in  the  middle  or  outer  portion.  The  outer  portion  of 
the  upper  lobe  below  the  clavicle  is  rarely  found  to  be  the  seat  of  tuber- 
culous invasion  without  the  existence  of  physical  signs  along  the  internal 
or  anterior  border.  The  upper  portion  of  the  lower  lobe  is  often  invaded 
simultaneously  with  the  recognition  of  the  disease  in  the  apex  of  the  upper 
lobe.  In  numerous  instances  I  have  been  able  to  detect  incipient  lesions 
at  this  point  without  physical  signs  at  the  very  apex,  either  front  or  back. 
Upon  the  other  hand,  it  has  not  been  my  experience  clinically  that  the 
upper  portion  of  the  lower  lobe  is  invariably  affected  before  the  tuber- 
culous process  extends  to  the  opposite  side. 
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TERMINATION 


SECTION  I 
SYMPTOMATOLOGY 


INTRODUCTION 

A  STRIKING  characteristic  of  the  general  manifestations  of  pulmonary 
tuberculosis  is  the  lack  of  uniformity  of  clinical  features.  Physicians 
who  are  at  all  familiar  with  the  symptomatology  of  consumption  will 
unite  in  denying  the  existence  of  a  sole  conventional  type  of  the  disease. 
In  no  other  department  of  medicine  is  the  observer  privileged  to  witness 
a  wider  diversity  of  clinical  phenomena,  or  required  to  exercise  greater 
powers  of  discrimination  and  judgment  in  estimating  the  import  at- 
tached to  various  symptoms.  There  are  few  features  truly  typifying 
the  disease  which  may  not  occur  in  other  pulmonary  affections.  No 
single  symptom  is  invariably  exhibited,  and  each  case  must  be  adjudged 
strictly  in  accordance  with  its  own  intrinsic  merits.  Certain  subjective 
symptoms  may  definitely  characterize  some  cases  of  consumption  and 
yet  be  entirely  absent  in  others.  A  few  manifestations  may  be  pos- 
sessed of  great  clinical  import  or  of  comparatively  slight  significance, 
according  to  the  widely  differing  associated  conditions.  Furthermore, 
the  same  rational  signs  displayed  by  a  single  individual  at  different  times 
during  the  course  of  an  active  tuberculous  infection  may  constitute 
clinical  data  of  varying  degrees  of  importance.  The  early  manifestations 
of  pulmonary  tuberculosis,  although  often  vague  and  ill  defined,  are  of 
great  essential  interest.  In  no  way  is  the  diverse  symptomatology 
more  definitely  illustrated  than  in  the  manner  of  onset  of  the  disease 
in  different  individuals.  It  is  possible,  within  somewhat  flexible  limits, 
to  designate  certain  so-called  types  of  onset  to  which  most  cases  of 
tuberculosis  mav  be  said  to  conform. 


CHAPTER  XVII 

METHOD  OF  ONSET 

THE  manner  of  invasion  may  be  regarded  as  acute  or  non-acute 
The  acute  onset  of  tuberculosis  may  occur  in  the  form  of — (1)  Acute 
pneumonic  phthisis;  (2)  acute  bronchopneumonic  phthisis;  (3)  acute 
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miliary  tuberculosis  of  the  pulmonic  type;  (4)  initial  pulmonary  hemor- 
rhage; (5)  acute  pleurisy;  (6)  acute  septic  manifestations;  (7)  acute 
bronchitis;  (8)  la  grippe  or  influenza. 

Acute  Pneumonic  Phthisis.— The  early  manifestations  of  acute 
pneumonic  phthisis  are  essentially  the  symptoms  of  ordinary  croupous 
pneumonia.  Following  an  initial  rigor,  there  takes  place  an  abrupt 
rise  of  temperature,  which  remains  elevated  without  pronounced  re- 
missions during  the  first  few  days.  There  is  often  pain  of  a  stabbing 
nature  in  the  side,  due  to  coincident  pleural  involvement.  The  face  is 
flushed,  eyes  bright,  and  expression  anxious.  The  cough  is  frequent, 
dry,  distressing,  and  restrained,  the  expectoration  being  scanty  and 
tenacious.  The  sputum  is  occasionally  streaked  or  flecked  with  blood, 
but  is  sometimes  distinctly  hemorrhagic  in  character.  The  pulse  is 
accelerated,  and  the  respiration  rate  markedly  increased.  Headache 
and  other  constitutional  disturbances  are  present.  Digestive  disorders 
are  frequent,  the  stomach  usually  being  non-receptive  to  other  than 
liquid  food,  and  the  bowels  constipated.  The  urine  is  scanty,  of  high 
specific  gravity,  and  often  containing  a  trace  of  albumin.  The  physical 
signs  are  characteristic  of  croupous  pneumonia.  In  short,  there  is 
nothing  in  the  early  clinical  picture  to  direct  the  attention  of  the  medical 
attendant  to  the  possibility  of  a  tuberculous  invasion.  No  suspicion 
is  entertained  as  to  the  true  character  of  the  disease  until  the  predicted 
resolution  fails  to  take  place  in  the  neighborhood  of  the  tenth  day.  Even 
at  this  time  the  condition  is  often  regarded  as  simple  pneumonia  with 
delayed  resolution,  and  not  until  several  days  later  is  there  a  beginning 
realization  on  the  part  of  the  physician  concerning  the  unfortunate 
possibility  of  acute  tuberculous  involvement.  Tubercle  bacilli,  even  if 
looked  for,  are  rarely  found  during  the  first  few  weeks. 

Following  the  initial  symptoms  there  is  noted,  as  a  rule,  an  irregularity 
of  the  temperature,  with  morning  remissions  and  evening  exacerbations. 
The  temperature  is  sometimes  higher  in  the  morning  than  in  the  after- 
noon, representing  the  so-called  inverse  type  of  fever.  There  is  a  tendency 
toward  sweating,  the  surface  of  the  body  often  being  drenched  with 
perspiration  after  an  abrupt  decline  of  the  fever.  The  loss  of  flesh  and 
strength  is  rapid  and  relentless.  The  expectoration  gradually  becomes 
more  profuse  and  assumes  a  purulent  character.  Areas  of  softening 
are  detected  in  the  midst  of  the  consolidated  lung,  and  cavity  formation 
speedily  supervenes.  At  this  time,  if  not  before,  bacilli  and  elastic 
fibers  are  recognized  in  the  sputum.  The  condition  may  become  pro- 
gressively worse  and  the  patient  die  within  a  few  weeks,  or  the  severe 
symptoms  may  abate  to  some  extent  and  the  case  resolve  itself  apparently 
into  ordinary  chronic  phthisis.  Cases  of  acute  pneumonic  tuberculosis, 
as  well  as  those  of  acute  bronchopneumonic  phthisis,  are  frequently 
designated  as  "  phthisis  florida"  or  "  galloping  consumption."  Technic- 
ally, it  would  seem  better  to  confine  these  appellations  to  cases  of  acute 
ulcerative  phthisis  of  non-pneumonic  onset. 

Acute  Bronchopneumonic  Phthisis. — This  method  of  initial  tuber- 
culous invasion  may  occur  among  adults  or  children.  In  adults  par- 
ticularly the  symptoms  are  those  of  an  ordinary  brdnchopneumonia 
developing  either  in  the  midst  of  apparent  health  or  following  physical 
debilitation  from  various  causes.  The  onset  is  usually  somewhat  less 
acute  than  in  the  pneumonic  form  described  above,  the  rise  of  tem- 
perature being  not  so  sudden  or  extreme.  There  may  be  premoni- 
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tory  chill,  with  pain  in  the  side,  but  these  symptoms  are  often  absent. 
There  are  early  cough  and  expectoration,  with  moderate  constitutional 
disturbance.  Dyspnea,  headache,  acceleration  of  pulse,  and  general 
prostration  in  the  initial  stages  are  rarely  as  pronounced  as  in  the  pre- 
ceding form.  The  patient  is  compelled  to  go  to  bed,  however,  in  a  few 
days,  if  not  at  once.  Examination  of  the  chest  discloses  areas  of  defective 
resonance,  with  characteristic  changes  in  the  pitch,  quality,  intensity, 
and  rhythm  of  the  respiratory  sounds.  These  scattered  patches  of 
consolidation  may  be  separated  by  normal  lung  tissue,  and  recognition 
of  the  physical  condition  may  thus  be  rendered  exceedingly  obscure. 
The  signs  are  usually  bilateral,  although  occasionally  confined  to  one 
side.  Numerous  bubbling  rales  are  recognized  throughout  the  affected 
regions,  and  the  condition  is  regarded  merely  as  one  of  simple  broncho- 
pneumonia.  The  persistence  of  the  subjective  symptoms  and  physical 
signs  finally  suggests  the  possibility  of  tuberculosis,  the  confirmation  of 
which  is  secured  through  detection  of  bacilli  in  the  expectoration. 

It  is  not  unusual  for  the  patient  to  lapse  into  a  state  resembling  that 
of  typhoid  fever,  with  delirium,  intense  headache,  dry  tongue,  and  eventu- 
ally complete  coma.  A  rapid  extension  of  the  tuberculous  process  takes 
place,  the  areas  of  consolidation  merging  into  one  another  until  a  large 
portion  of  one  or  both  lungs  may  exhibit  massive  tuberculous  lesions. 
Death  may  take  place  in  from  three  to  six  weeks,  or,  as  in  acute  pneumonic 
phthisis,  there  may  result  such  a  stay  of  acute  manifestations  as  to 
justify  a  clinical  assignment  of  the  case  to  the  class  of  chronic  tubercu- 
losis. It  should  be  borne  in  mind  that  death  occurring  from  acute 
bronchopneumonia  incident  to  hemorrhage  among  phthisical  patients  is 
the  result  of  a  non-tuberculous,  septic,  or  aspiration  pneumonia,  to  which 
detailed  attention  will  be  given  subsequently. 

Tuberculous  bronchopneumonia  in  children  is  often  more  acute 
than  in  adults.  It  is  most  frequent  as  a  complication  or  sequel  of  measles 
and  whooping-cough.  It  may  occur  not  only  during  the  height  of  the 
original  disease,  but  as  well  in  the  midst  of  convalescence.  The  patient 
may  succumb  in  a  very  few  days,  apparently  from  ordinary  broncho- 
pneumonia. The  children,  however,  sometimes  improve  after  one  or 
two  weeks  of  acute  illness,  and  enter  upon  a  period  of  more  gradual 
decline,  with  progressive  loss  of  flesh  and  strength. 

Acute  Miliary  Tuberculosis  of  the  Pulmonic  Type. — This,  like 
the  preceding,  may  develop  in  adults  or  children.  The  condition  is  in 
reality  a  general  systemic  involvement,  with  predominating  symptoms 
in  the  lungs.  In  children  the  mournful  affection  may  follow  measles 
or  whooping-cough,  with  symptoms  not  especially  dissimilar  from  those 
of  acute  bronchopneumonic  tuberculosis.  If  the  child  survives  many 
days,  which  is  seldom  the  case,  meningeal  symptoms  are  almost  sure 
to  supervene.  In  adults  the  condition  may  develop  in  those  who  already 
exhibit  unmistakable  evidences  of  tubercle  deposit,  and  in  many  instances 
among  individuals  who  unconsciously  harbor  latent  foci  of  infection. 
The  cough  is  variable,  and  the  expectoration,  if  any,  is  very  scanty. 
The  striking  symptomatic  features  are  the  dyspnea  and  cyanosis,  both 
of  which  are  quite  disproportionate  to  the  physical  signs,  which  are  those 
of  a  diffused  bronchiolitis.  Numerous  very  fine  moist  rales  are  heard 
throughout  both  sides  of  the  chest.  These  may  be  unrecognized  upon 
easy  breathing,  but  clearly  appreciated  following  a  cough.  Frequently 
there  are  no  other  auscultatory  signs,  and  upon  percussion  no  evidences 
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of  consolidation.  There  is  marked  loss  of  flesh  and  strength,  which  is 
attended  by  increasing  dyspnea  and  cyanosis,  with  or  without  especial 
elevation  of  temperature.  The  pulse  is  almost  invariably  rapid  and  of  poor 
quality.  In  some  cases  the  spleen  is  found  to  be  enlarged.  The  duration 
is  usually  short,  meningeal  tuberculosis  often  developing  in  case  the  disease 
is  at  all  prolonged.  Acute  general  miliary  tuberculosis  will  be  considered 
in  a  separate  section. 

Initial  Pulmonary  Hemorrhage. — In  a  surprisingly  large  number 
of  cases  hemorrhage  is  the  first  symptom  distinctly  referable  to  the 
onset  of  pulmonary  tuberculosis.  It  may  occur  in  the  midst  of  apparent 
health,  the  patient  being  well  nourished,  without  cough,  expectoration, 
or  fever,  and  entertaining  not  the  least  notion  of  approaching  danger. 
In  many  of  these  cases  thorough  examination  of  the  chest  fails  to  dis- 
close the  slightest  pulmonary  lesion,  although  in  others  physical  evidence 
of  incipient  infection  may  be  recognized.  The  initial  hemorrhage  without 
regard  to  the  physical  signs  may  be  small,  moderate,  or  copious.  The 
expectoration  of  blood-stained  mucus,  which  is  produced  by  a  congestion 
of  the  bronchial  mucosa,  has  but  slight  significance  in  this  connection. 

Formerly  it  was  believed  that  early  hemorrhages  were  not  so  much 
the  result  as  the  cause  of  tuberculosis,  but  this  theory  is  now  known  to  be 
utterly  untenable.  Tubercle  bacilli  have  been  found  in  the  fresh  blood 
of  the  initial  hemorrhages.  It  has  been  taught  that  hemorrhages  of 
any  considerable  size  can  result  only  from  the  rupture  of  an  artery  tra- 
versing a  pulmonary  cavity,  the  wall  of  the  blood-vessel  being  with- 
out its  normal  connective- tissue  support  and  finally  yielding  to  intra- 
arterial  pressure.  If  this  were  the  only  cause  of  moderate  or  large-sized 
hemorrhages,  it  would  be  hard  to  explain  their  very  frequent  occurrence 
among  patients  exhibiting  no  symptoms  or  physical  signs  of  tuberculous 
infection.  It  seems  reasonable  to  assume  that  many  of  the  early  hemor- 
rhages are  produced  by  a  beginning  tubercle  deposit  involving  the  wall 
of  the  artery  itself,  before  any  considerable  destructive  change  has  taken 
place  in  the  pulmonary  tissue.  The  wall  of  the  blood-vessel  is  weakened 
as  a  result  of  caseation,  and  perforation  takes  place  before  the  appearance 
of  subjective  symptoms  or  physical  signs.  Another  cause,  though 
perhaps  less  frequent,  may  be  assumed  to  be  the  obliteration  of  the  ter- 
minal branches  of  the  pulmonary  artery  through  early  tuberculous  infec- 
tion, increasing  the  intr a- arterial  pressure  just  behind  the  point  of  ob- 
struction. Hemorrhages  from  these  causes  are  likely  to  be  comparatively 
small  or  moderate  in  size.  I  have  known,  however,  many  serious  and 
copious  hemorrhages  to  take  place  as  the  very  first  symptom  of  pulmonary 
tuberculosis. 

Hemorrhages  which  result  from  genuine  cavity  formation  and  pul- 
monary aneurysms  are  especially  severe  and  often  immediately  fatal, 
but  these  rarely  appear  as  an  initial  symptom. 

An  interesting  consideration  relates  to  the  time  of  the  development 
of  other  manifestations  following  the  preliminary  hemorrhage.  In 
many  cases,  particularly  if  the  bleeding  is  severe,  a  persisting  cough  at 
once  makes  its  appearance,  together  with  varying  elevations  of  tem- 
perature, expectoration,  loss  of  flesh  and  strength,  and  the  physical 
evidences  of  tuberculous  disease.  In  these  cases,  while  the  hemorrhage 
is  the  immediate  precursor  of  rational  symptoms  and  physical  signs,  it  is 
by  no  means  the  cause  of  the  infection.  In  many  cases  the  early  hem- 
orrhage is  followed  by  an  apparent  complete  recovery,  several  months 
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or  even  years  elapsing  before  the  recurrence  of  pulmonary  symptoms. 
In  nearly  all  cases,  however,  the  unmistakable  manifestations  of  tuber- 
culosis are  delayed  only  for  the  time  being. 

In  1901,  in  an  analysis  of  900  private  cases  of  pulmonary  tuberculosis, 
I  found  that  175  patients,  or  about  20  per  cent.,  gave  the  history  of  a 
sudden  hemorrhage  as  the  first  symptom  of  their  intrathoracic  disease. 
Out  of  a  recent  analysis  of  2070  cases  of  pulmonary  tuberculosis  347,  or 
about  17  per  cent.,  were  found  to  have  had  a  pulmonary  hemorrhage  as 
the  initial  symptom  of  the  tuberculous  infection.  In  addition,  25  were 
found  to  present  the  history  of  hemorrhage  one  year  before  the  clinical 
recognition  of  the  pulmonary  affection,  13  two  years  before,  and  32  over 
two  years. 

The  subject  of  pulmonary  hemorrhage  will  be  discussed  later  in 
more  detail. 

Acute  Pleurisy. — It  has  been  known  for  many  years  that  a  large 
majority  of  the  so-called  idiopathic  pleurisies  are  tuberculous  in  char- 
acter. While  many  pleurisies,  either  with  or  without  effusion,  end  in 
apparent  recovery,  some  are  followed  after  the  lapse  of  months  or  years 
by  the  development  of  pulmonary  tuberculosis.  It  is  not  very  uncom- 
mon to  observe  patients  whose  cough,  expectoration,  fever,  and  physical 
signs  immediately  follow  the  acute  pleural  invasion  or  so  shortly  there- 
after as  to  justify  their  classification  as  cases  of  acute  onset  character- 
ized by  an  initial  pleurisy. 

Out  of  2070  recorded  cases  of  pulmonary  tuberculosis,  I  have  found 
126  presenting  the  history  of  an  idiopathic  pleurisy  as  the  first  symptom 
referable  to  the  disease. 

The  presence  of  tubercle  bacilli  in  the  pleural  effusion  is  a  matter 
of  comparatively  little  clinical  moment.  I  have  demonstrated  their 
presence  in  some  cases,  while  in  others  the  bacilli  have  appeared  sub- 
sequently in  the  sputum  despite  negative  examinations  of  the  exudate. 
Involvement  of  the  pleura  will  be  discussed  at  some  length  under  Com- 
plications. 

Acute  Septic  Disturbances. — A  number  of  patients  present  the 
history  of  an  initial  chill  with  a  sharp  rise  of  temperature  as  the  first 
manifestations  of  tuberculous  infection.  The  constitutional  distur- 
bances may  later  become  profound,  even  in  the  absence  of  any  immediate 
suggestion  of  pulmonary  disease.  The  chills  may  be  of  daily  occurrence 
and  of  variable  intensity,  ranging  from  a  succession  of  severe  rigors 
to  slight  chilly  sensations  along  the  spine.  The  temperature  is  often 
subnormal  in  the  morning,  ascending  rapidly  in  the  afternoon,  falling 
abruptly  in  the  evening  or  at  night,  and  followed  by  more  or  less  per- 
spiration. There  are  headache,  pain  in  the  limbs,  loss  of  appetite  with 
digestive  disorders,  rapid  emaciation,  and  marked  prostration.  (See 
chapter  devoted  to  Mixed  Infection.)  Such  cases  occasionally  are 
regarded  as  malarial  in  origin,  and  sometimes  are  thought  to  be 
of  a  typhoid  nature.  Cough,  expectoration,  and  all  other  symptoms 
of  pulmonary  infection  may  at  first  be  absent,  but  after  a  short  time 
searching  examination  will  disclose  the  physical  signs.  The  spleen 
is  usually  enlarged,  and  a  moderate  leukocytosis  is  present.  The  failure 
of  the  Widal  reaction  and  the  absence  of  the  malarial  plasmodium  in 
the  blood  are  sufficient  to  call  attention  to  the  possibility  of  tuberculous 
infection  even  before  the  recognition  of  physical  signs.  I  have  had 
occasion  to  observe  a  very  considerable  number  of  patients  presenting 
the  histories  of  supposed  malaria  or  typhoid  fever,  for  which  they  had 
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been  treated  for  weeks  or  months.  It  is  of  interest  to  note,  however 
that  many  such  invalids  later  exhibit  the  clinical  manifestations  of  a 
general  miliary  tuberculosis,  the  early  symptoms  corresponding  to 
the  so-called  typhoid  type,  with  pulmonary  or  meningeal  symptoms 
subsequently  developing. 

Professor  Landouzy,  of  Paris,  has  recently  called  attention  to  a  form 
of  acute  tuberculosis  which  was  originally  described  by  him  in  1883. 
He  regards  this  type,  from  both  a  clinical  and  pathologic  standpoint, 
as  a  well-defined  instance  of  acute  septicemia  occasioned  by  the  tubercle 
bacillus.  The  early  symptoms  somewhat  resemble  those  of  typhoid 
fever.  The  elevation  of  temperature  is  continuous  but  irregular,  the 
spleen  appreciably  enlarged,  but  other  evidences  of  visceral  localization 
are  absent.  The  pulse  is  uniformly  rapid.  There  are  no  rose  spots. 
The  autopsy  findings  are  those  of  ordinary  congested  and  degenerated 
lesions  common  to  severe  septicemias  without  evidence  of  tuberculous 
infection.  Cases  not  having  an  immediate  fatal  termination  usually 
exhibit,  after  the  lapse  of  a  few  weeks  or  months,  manifestations  of 
tuberculous  infection. 

The  Bronchitic  Onset. — With  some  patients  the  contraction  of  a 
severe  cold  is  stated  to  be  the  first  symptom  of  pulmonary  tuberculosis. 
Many  of  these  present  the  history  of  recurring  bronchiarattacks  which 
gradually  became  more  frequent  and  of  increased  severity,  until  the 
cough  was  persistent  and  other  symptoms  of  tuberculosis  were  well 
defined.  Many  pulmonary  invalids  assert  that  their  early  symptoms 
were  traceable  directly  to  a  single  severe  cold  with  pain  in  the  chest, 
cough,  and  expectoration,  which  they  since  had  been  unable  to  over- 
come. Phthisical  patients  displaying  a  distinct  bronchitic  onset  almost 
invariably  exhibit  a  striking  degree  of  bronchial  irritation  throughout 
the  subsequent  course  of  the  disease,  the  cough  being  distressing,  parox- 
ysmal, and  entirely  out  of  proportion  to  the  extent  and  activity  of  the 
tuberculous  process. 

La  Grippe  or  Influenza. — For  six  or  seven  years  following  1890 
la  grippe  was  a  most  potent  factor  in  the  causation  of  pulmonary  tuber- 
culosis. During  these  years  the  frequency  with  which  patients  ascribed 
their  early  symptoms  of  tuberculosis  to  an  acute  attack  of  la  grippe  was 
quite  remarkable.  In  1897,  out  of  200  cases  of  tuberculosis  then  under 
observation,  19  per  cent,  traced  the  origin  of  their  trouble  to  an  attack 
of  influenza  which  was  frequently  of  but  a  few  days'  duration.  This 
proportion  has  diminished  perceptibly  in  succeeding  years. 

An  interesting  phase  of  the  development  of  consumption  following 
la  grippe  has  been  the  benign  character  of  the  original  influenza  infec- 
tion. Another  extraordinary  feature  is  the  fact  that  in  a  large  number 
of  cases  there  was  no  cough  or  bronchial  disturbance  attending  the  early 
influenza.  Pulmonary  tuberculosis  has  often  developed  shortly  after 
the  onset  of  the  cerebral  or  tonsillar  forms  of  la  grippe,  as  well  as  following 
the  bronchial  type.  This  suggests  the  thought  that  the  essential  influence 
of  la  grippe  as  an  etiologic  factor  consists  of  the  sudden  and  extreme 
lowering  of  individual  resistance  affording  opportunity  for  rapidly 
advancing  tuberculous  infection. 

The  non-acute  onset  of  tuberculosis  may  develop  as  a  latent  unsus- 
pected infection,  as  the  anemic  variety,  and  the  dyspeptic  type.  It 
also  may  appear  with  laryngeal  symptoms,  following  tuberculous  cervical 
glands  'and  remotely  following  pleurisy,  pneumonia,  typhoid  fever, 
measles,  or  other  infectious  diseases. 
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As  a  Latent  Unsuspected  Infection. — Patients  occasionally  state 
that  the  first  intimation  of  existing  tuberculous  involvement  was  the 
medical  report  when  presenting  themselves  for  life-insurance  examina- 
tions, or  seeking  counsel  on  account  of  vague  general  disorder.  These 
people  often  deny  the  existence  of  cough  or  expectoration,  but  some- 
times admit  a  slight  clearing  of  the  throat,  especially  in  the  morning. 
Close  questioning  may  elicit  the  admission  of  a  dry,  hacking  cough  which 
has  been  so  slight  as  almost  to  escape  attention.  There  is,  as  a  rule, 
but  little  loss  of  weight  or  strength.  Fever  has  remained  unsuspected, 
but  the  intelligent  and  frequent  use  of  the  thermometer  will  show  in 
most  instances  either  a  slight  afternoon  elevation  of  temperature  or  at 
least  an  average  for  the  day  somewhat  above  normal.  As  time  elapses 
these  patients  complain  of  tiring  more  easily  than  formerly.  A  beginning 
shortness  of  breath  is  noticed  upon  exertion,  the  cheek  flushes,  the  eye 
becomes  bright,  and  actual  cough  with  expectoration  calls  attention  to 
an  infection  hitherto  latent. 

The  Anemic  Onset. — Like  the  preceding,  the  anemic  type  of  begin- 
ning tuberculosis  is  often  devoid  of  symptoms  suggestive  of  pulmonary 
disease.  The  onset  is  essentially  slow  and  insidious.  The  early  symp- 
toms are  of  a  general  character,  and  are  usually  ascribed  to  other  causes 
than  an  intrathoracic  affection.  The  patient  is  noticed  to  be  "  running 
down/7  and  a  gradual  but  progressive  loss  of  weight  is  apparent.  Pallor 
is  a  more  or  less  striking  feature,  together  with  shortness  of  breath  and 
dizziness.  At  best  there  is  a  tardy  and  incomplete  appreciation  on  the 
part  of  the  patient,  friends,  and  medical  adviser  of  the  gravity  of  the 
situation.  This  method  of  development  is  diametrically  opposed  to  the 
bronchitic  type  of  onset  in  that  the  tuberculous  process  in  the  lung  is 
greatly  disproportionate  to  the  bronchial  disturbance.  Cough  is  a  com- 
paratively unimportant  symptom,  and  appears  as  a  conspicuous  feature 
only  after  extensive  pathologic  change  has  taken  place.  Even  when  the 
disease  has  advanced  considerably  the  evidence  of  bronchial  irritation 
may  remain  quite  imperceptible.  Extensive  destructive  change  in  the 
lung  usually  takes  place  before  a  recognition  of  the  real  nature  of  the 
disease.  Because  of  its  insidious  onset  and  the  unconscious  adaptation 
of  the  patient  to  the  condition,  much  valuable  time  is  lost  before  there  is 
attained  a  full  realization  of  its  importance. 

The  Dyspeptic  Type. — Patients  sometimes  ascribe  the  beginning 
of  their  disease  to  severe  dyspeptic  disorders.  There  are  experienced 
loss  of  appetite,  vomiting,  anorexia,  and  gastralgia  with  acid  eructations. 
Failure  to  ingest  a  proper  amount  of  nourishment  is  attended  by  pic- 
turesque disturbances  of  a  psychoneurotic  nature.  With  insufficient 
food  and  profound  depression  of  spirits  there  ensue  progressive  emacia- 
tion, diminished  resistance,  and  a  gradual  development  of  tuberculous 
infection.  Such  patients  are  tremendously  handicapped  in  their  effort 
to  secure  subsequent  arrest  because  of  the  symptoms  commonly  referred 
to  the  stomach,  yet  often  of  unquestionable  psychoneurotic  origin. 
In  the  same  way  preconceived  notions  as  to  inability  to  take  certain 
varieties  of  food  greatly  interfere  with  the  ultimate  chances  of  success. 
This  subject  will  be  considered  more  fully  in  succeeding  pages. 

Laryngeal  Manifestations. — In  some  instances  the  first  complaint 
is  that  of  slowly  developing  hoarseness.  There  may  be  no  cough  or 
expectoration,  fever,  loss  of  weight  or  strength.  The  hoarseness  is  often 
regarded  as  simply  catarrhal,  and  attributed  to  an  insignificant  cold. 
After  persisting  for  a  somewhat  protracted  period,  laryngoscopic  exami- 
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nation  discloses  suggestive  evidence  of  pulmonary  infection.  As  a 
rule,  the  lung  involvement  antedates  the  laryngeal  process,  but  is  some- 
times so  slight  in  its  extent  and  activity  as  to  render  difficult  its  early 
detection,  the  hoarseness  thus  developing  as  the  first  symptom  of  the 
disease.  (See  Tuberculosis  of  the  Larynx.) 

Following  Cervical  Lymphatic  Tuberculosis.— While  pronounced 
tuberculous  involvement  of  the  lymphatic  glands  of  the  neck,  with  or 
without  suppuration,  may  persist  for  many  years,  in  the  absence  of  pul- 
monary infection  such  condition  nevertheless  must  be  regarded  as  a 
distinct  menace  to  the  individual.  That  pulmonary  tuberculosis  may 
develop  eventually  from  this  source,  as  well  as  from  concealed  glandular 
foci  in  other  parts  of  the  body,  is  too  well  known  to  warrant  more  than 
passing  allusion.  As  a  matter  of  clinical  observation,  tuberculosis  of  the 
cervical  lymphatic  glands  is  not  uncommonly  found  to  be  a  preliminary 
manifestation  of  pulmonary  invasion.  In  some  instances  the  scrofulous 
type  of  infection  may  strongly  predominate  in  spite  of  a  developing  pul- 
monary process.  In  such  cases  the  physical  signs  may  be  of  trifling 
importance  in  comparison  with  the  degree  of  cervical  enlargement  and 
characteristic  constitutional  disturbances.  A  pronounced  lymphatic 
involvement  may  produce  but  a  slight  pulmonary  invasion,  but  a  small 
non-suppurative  cervical  gland,  devoid  of  inflammation  and  freely  mov- 
able under  the  skin,  may  serve  as  the  point  of  departure  of  an  extensive 
and  active  pulmonary  infection.  Glandular  tuberculosis  will  be  dis- 
cussed quite  fully  under  Complications. 

Remotely  Following  Pleurisy,  Pneumonia,  Typhoid  Fever, 
Measles,  or  other  Infectious  Disease. — Patients  sometimes  report 
a  condition  of  perfect  health  until  overcome  by  a  severe  attack  of  one 
of  the  acute  infectious  diseases.  Although  convalescence  is  sometimes 
slow  and  unsatisfactory,  they  apparently  recover  in  part  from  the  primary 
disease,  but  fail  to  regain  to  the  full  extent  their  former  strength  and 
endurance.  They  resume  their  usual  occupation,  but  feel  tired  and  weak, 
with  evidently  diminished  powers  of  resistance.  After  varying  periods 
the  cough,  expectoration,  loss  of  weight,  and  other  symptoms  of  tuber- 
culosis make  their  appearance.  In  such  cases  the  evidence  of  an  in- 
creased receptivity  of  the  soil  through  the  influence  of  the  infectious 
disease  in  individuals  previously  in  good  health  seems  too  strong  to  admit 
of  reasonable  doubt.  The  effect  of  pregnancy  will  be  considered  later. 

It  should  be  borne  in  mind  that  in  very  many  instances  the  peculiar 
type  of  onset  stamps  its  impress  upon  the  subsequent  course  of  the  disease, 
and  to  a  marked  extent  influences  prognosis.  This  will  be  treated  more 
fully  in  connection  with  the  Clinical  Course  and  the  Prognosis. 


CHAPTER  XVIII 

COUGH  AND  EXPECTORATION  . 
COUGH 

THERE  is  no  manifestation  of  pulmonary  tuberculosis  more  popularly 
regarded  as  suggestive  of  the  disease  than  cough,  and  yet  none  is  more 
subject  to  variations  in  its  character  and  extent.  There  is  no  definite 
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relation  between  this  symptom  and  the  activity  of  the  tuberculous 
process  or  the  nature  of  the  pathologic  change.  Several  times  I  have 
observed  individuals  exhibiting  pronounced  physical  evidences  of  cavity 
formation  and  with  wide  areas  of  tuberculous  disease,  who  at  no  time 
presented  the  history  of  cough  or  expectoration.  More  frequently  the 
reverse  of  this  is  observed,  i.  e.,  that  the  cough  is  out  of  all  proportion 
to  the  extent  of  structural  change. 

In  reality  the  cough  is  but  a  reflex  phenomenon  resulting  from  various 
degrees  of  irritation  of  the  bronchial  mucosa,  often  quite  independent 
of  the  tubercle  deposit.  It  is  usually  excited  by  the  presence  of  secretion, 
the  most  sensitive  portions  of  the  respiratory  tract  being  at  the  bifurcation 
of  the  trachea  and  the  interarytenoid  commissure.  The  cough,  as  a  rule, 
is  more  pronounced  upon  awakening  in  the  morning,  by  virtue  of  the 
fact  that  the  secretions  have  been  permitted  to  accumulate  during  the 
night,  and  the  reflexes  have  been  held  comparatively  in  abeyance.  The 
degree  of  irritation  varies  within  wide  limits,  according  to  the  idiosyn- 
crasies of  the  patient.  Sometimes  temperamental  peculiarities  are  found 
to  exert  an  undoubted  influence  upon  the  severity  of  the  cough.  The 
non-excitable  and  phlegmatic  are  inclined  to  cough  but  little,  and  then 
only  to  expel  secretions,  while  people  of  a  distinctly  nervous  type  fre- 
quently indulge  in  prolonged  and  distressing  expulsive  efforts  which 
are  attended  by  scanty,  if  any,  expectoration.  This  relation,  however, 
as  to  the  individual  temperament  and  the  character  of  the  cough,  does 
not  exist  in  all  cases. 

A  common  conception  regarding  the  cough  is  to  the  effect  that  it  is 
slight  in  the  beginning,  and  that  its  subsequent  frequency  and  severity 
are  commensurate  with  the  further  advance  of  the  disease.  This  is  far 
from  being  the  case.  The  character  and  frequency  of  the  cough  afford 
no  criterion  by  which  to  judge  of  the  clinical  progress.  In  fact,  bronchial 
irritation  may  be  decidedly  increased  in  spite  of  subjective  and  physical 
evidences  of  diminished  tuberculous  activity,  and  vice  versa.  In  other 
words,  the  cough  may  get  better  as  the  patient  grows  steadily  worse,  or 
it  may  become  aggravated  notwithstanding  decided  general  improvement. 

It  is  occasionally  true  that  in  dry,  dusty  climates  the  bronchial  irri- 
tation is  maintained  in  the  midst  of  a  progressive  arrest  of  the  infection. 
Especial  care  should  be  taken  in  such  cases  to  acquaint  the  patients  with 
a  full  knowledge  of  their  exact  status,  in  order  that  no  misconceptions  as 
to  their  condition  may  be  entertained  as  a  result  of  a  persisting  or  aggra- 
vated cough.  In  extreme  instances  it  sometimes  becomes  a  choice  of 
the  lesser  of  two  evils,  in  which  event  the  tuberculous  element  in  most 
cases  should  take  precedence,  particularly  if  there  exists  any  remaining 
evidence  of  tuberculous  activity.  Altitude  and  dryness  are  inevitably 
associated  with  a  degree  of  variability  in  temperature,  and  while  this 
combination  is  conducive  to  individual  improvement,  the  bronchial 
irritation,  nevertheless,  may  remain  somewhat  aggravated.  After  the 
tuberculous  process  has  become  demonstrably  arrested,  this  disturbance 
may  be  expected  in  many  cases  to  be  mitigated  by  the  equability  of  the 
lowlands,  the  accompanying  moisture  then  being  less  likely  to  produce 
harmful  effects  upon  the  underlying  disease.  Bronchial  irritation  is 
often  especially  pronounced  in  cases  of  emphysema,  asthma,  and  dry 
bronchitis.  Upon  the  other  hand,  patients  with  moist  bronchitis,  on 
going  to  high  dry  climates,  sometimes  experience  a  remarkable  diminution 
in  the  severity  of  the  bronchial  disturbance  long  before  the  physical 
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signs  reveal  an  actual  improvement  in  the  tuberculous  lung.  Climatic 
influences  will  be  considered  at  length  in  a  separate  chapter. 

Generally  speaking,  the  cough  may  vary  from  a  slight  clearing  of 
the  throat  to  violent  and  prolonged  paroxysms  of  expulsive  effort.  Ex- 
clusive of  individual  idiosyncrasies  and  temperamental  influences,  the 
cough  may  be  said  to  partake  more  frequently  of  a  paroxysmal  nature 
in  the  presence  of  pulmonary  cavities,  bronchiectases  or  pneumothorax, 
and  severe  coexisting  chronic  bronchitis. 

The  paroxysms  occur  at  intervals  and  are  especially  marked  in  the 
morning  and  at  night.  Change  of  posture  often  exerts  a  striking  influence 
in  the  causation  of  violent  spells  of  coughing.  This  is  observed  not  only 
upon  arising  in  the  morning  and  retiring  for  the  night,  but  also  when 
the  patient  reclines  during  the  day,  turns  from  one  side  to  another  in 
bed,  stoops  over,  or  changes  the  position  to  any  marked  extent.  A 
slight  amount  of  physical  exercise  is  often  productive  of  a  similar  result. 
The  paroxysms  are  also  induced  by  going  from  a  warm  room  into  the 
cooler  outside  air,  or  upon  alternation  of  heat  and  cold  within  doors. 
Severe  paroxysms  often  take  place  after  eating  a  very  hearty  meal,  upon 
exposure  to  a  draft  or  strong  wind,  the  inhalation  of  dust,  indulgence  in 
hearty  laughter,  grief  or  sudden  emotion,  nervous  excitation  or  alcoholic 
stimulation.  The  paroxysms  of  cough  may  vary  from  a  few  moments 
to  several  minutes'  duration,  during  which  time  the  face  becomes  suffused 
with  a  purplish  flush,  the  veins  of  the  head  and  neck  unduly  prominent, 
visible  perspiration  induced  upon  the  brow,  and  in  some  cases  involuntary 
micturition  with  rarely  a  discharge  of  feces.  Involuntary  micturition 
is  particularly  likely  to  occur  in  women.  The  tendency  to  uterine  dis- 
placement is  occasionally  encouraged  and  hemorrhoidal  conditions 
aggravated.  Among  other  untoward  effects  produced  by  prolonged 
spasmodic  coughing  are  hernial  prolapse,  pulmonary  hemorrhage,  pneumo- 
thorax,  tachycardia,  exhaustion,  sweating,  and  vomiting.  In  some 
instances  there  is  an  undoubted  aspiration  of  infective  material  into 
uninvolved  areas  in  the  bronchial  tract.  If  the  paroxysms  are  very 
severe  and  recurrent,  a  varying  degree  of  emphysema  not  infrequently 
develops.  Vomiting  is  an  unfortunate  accompaniment  of  the  cough. 
It  is  particularly  likely  to  ensue  by  virtue  of  the  pharyngeal  reflex  if 
the  paroxysms  follow  a  hearty  meal.  This  distressing  symptom  often 
interferes  materially  with  the  chances  for  recovery,  on  account  of  the 
difficulty  imposed  in  maintaining  sufficient  alimentation.  When  pos- 
sible, the  patient  should  be  compelled  to  partake  of  more  food  shortly 
after  the  cessation  of  vomiting.  It  is  seldom  that  a  similar  result  follows 
the  second  meal,  as  the  bronchial  secretions  are  evacuated  to  some  extent 
in  the  act  of  vomiting.  I  have  observed  that  the  majority  of  patients 
who  suffer  from  this  distressing  symptom  experience  their  greatest 
difficulty  after  the  evening  meal,  having  been  able  to  retain  their  morning 
and  midday  nourishment  with  comparative  ease.  For  such  patients, 
as  will  be  explained  later,  complete  rest  after  the  ingestion  of  food  is 
essential,  with  sometimes  the  addition  of  cracked  ice  or  cocainization 
of  the  pharynx. 

EXPECTORATION 

Like  the  cough,  the  expectoration  is  a  decidedly^  variable  factor  in 
pulmonary  tuberculosis.    There  are  presented  striking  differences    in 
quantity,  gross  appearance,  manner  of  expulsion,  and  composition. 
10 
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The  quantity  may  vary  from  half  a  dram  to  over  a  pint  in  twenty- 
four  hours.  It  is  quite  generally  believed  that  the  quantity  is  slight 
in  early  cases,  and  increases  in  proportion  to  the  onward  progress  of 
the  disease.  In  other  words,  the  amount  is  supposed  to  correspond 
more  or  less  closely  to  the  activity  of  the  involvement  and  the  extent 
of  destructive  change.  While  the  expectoration  frequently  becomes 
more  profuse  with  increasing  moisture  in  the  chest,  beginning  evidences 
of  softening,  and  the  recognition  of  cavities,  this  is  not  invariably  the 
case.  I  often  find  the  expectoration  profuse  when  but  little  moisture 
can  be  recognized  upon  examination,  and,  per  contra,  but  scanty  expec- 
toration in  spite  of  widely  diffused  moist  rales,  in  some  instances  not- 
withstanding the  existence  of  considerable  cavity  formation.  A  com- 
paratively copious  expectoration  in  the  absence  of  such  physical  signs  as 
would  suggest  its  occurrence  may  be  explained  by  a  coexisting  bronchitis 
involving  chiefly  the  larger-sized  tubes  and  producing  quantities  of 
mucopurulent  secretion.  It  is  difficult  to  account  satisfactorily  for  the 
absence  of  cough  and  expectoration  in  individuals  presenting  upon 
examination  the  moist  bubbling  rales  or  cavity  signs  incident  to  an  active 
tuberculous  process.  The  hypothesis  of  a  marked  diminution  in  the 
sensibility  of  the  bronchial  mucosa  is  scarcely  a  tenable  explanation  in 
all  cases,  as  the  expectoration  is  frequently  nil  despite  repeated  cough 
and  the  existence  of  moisture  in  the  bronchioles. 

The  gross  appearance  of  the  sputum  is  also  subject  to  much  variation 
in  different  individuals,  its  character  being  dependent  largely  upon  the 
extent  and  nature  of  morbid  pulmonary  change.  In  the  beginning  it  is 
often  scanty  and  somewhat  glairy  or  viscid,  consisting  mostly  of  mucus 
with  but  little,  if  any,  pus.  As  the  disease  advances  tiny  yellowish  or 
greenish-yellow  masses  make  their  appearance.  These  gradually  increase 
in  number  and  size  until  the  sputum  is  essentially  mucopurulent.  The 
yellowish  masses  are  usually  clothed  more  or  less  with  a  glairy  mucous 
coating.  Rarely  is  the  expectoration  distinctly  purulent,  save  in  cases 
complicated  by  an  open  pneumopyothorax,  in  which  event  the  secretion 
is  similar  to  the  pus  of  an  empyema  and  sometimes  excessive  in  quantity. 

The  expectoration  from  pulmonary  cavities  is  often  heavy,  appar- 
ently homogeneous,  and  of  more  solid  consistency,  sinking  to  the  bottom 
when  deposited  in  water.  This  is  described  as  "nummular  "  sputum,  and 
although  usually  flattened  to  some  extent,  is  more  or  less  spheric.  It  is 
not  always  indicative  of  pulmonary  cavities,  as  this  variety  of  sputum 
may  be  present  in  cases  of  bronchiectasis. 

The  expectoration  is  sometimes  flecked  with  tiny  specks  of  blood 
or  discolored  by  distinct  hemorrhagic  streaks.  At  other  times  it  is 
reddened  homogeneously  with  bright  blood  or  stained  a  rusty  hue.  As  a 
rule,  the  presence  of  minute  flecks  or  streaks  of  blood  in  the  expectoration 
is  of  but  little  significance,  as  a  slight  amount  may  be  deposited  upon 
the  sputum  in  its  progress  through  a  congested  bronchial  tube.  A  thor- 
oughly red-stained  expectoration  is  often  regarded  as  suggestive  of  its 
origin  from  an  irritated  pulmonary  cavitjr.  Dark  bloody  clots  contained 
in  the  expectoration,  as  a  rule,  are  the  result  of  a  previous  pulmonary 
hemorrhage,  the  blood  having  remained  for  a  considerable  time  in  the 
bronchial  tubes.  A  rusty  expectoration  is  observed  more  commonly 
in  cases  of  tuberculosis  complicated  with  a  beginning  bronchopneumonia. 

The  sputum  in  some  instances  is  light  and  frothy,  showing  an  abundant 
admixture  of  air.  This  form  of  expectoration  occurs  more  frequently 
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in  cases  exhibiting  considerable  interstitial  change,  as  in  fibroid  phthisis, 
old  chronic  pleurisies,  and  occasionally  in  asthma.  It  is  notably  increased 
after  administration  of  the  iodids. 

The  expectoration  is  sometimes  described  by  the  patient  as  having  a 
somewhat  sweetish  taste  and  of  nauseating  character.  There  is  seldom 
any  unpleasant  odor  to  the  sputum  itself,  save  in  the  presence  of  pul- 
monary excavation,  bronchiectasis,  fetid  bronchitis,  or  gangrene. 

Finally,  it  should  be  borne  in  mind  that  it  is  impossible  to  form 
accurate  conclusions  as  to  the  character  of  the  affection  from  the  gross 
appearance  of  the  expectoration,  as  the  sputum  in  some  cases  of  chronic 
bronchitis  is  strikingly  suggestive  of  tuberculosis.  Furthermore,  it 
frequently  happens  that  cases  of  pulmonary  tuberculosis  with  com- 
plicating chronic  bronchitis  and  bronchiectasis  exhibit  the  characteristic 
sputum  of  such  conditions,  especially  the  abundant  quantity  and  the 
separation  upon  standing  into  distinct  layers. 

The  expectoration  is  expelled  with  apparent  ease  in  some  cases  and 
with  comparative  difficulty  in  others.  This  is  dependent  to  some  extent 
upon  the  pathologic  change  in  the  pulmonary  tissues,  the  degree  and 
nature  of  bronchial  disturbance,  and  the  temperament  of  the  individual. 

In  cases  with  abundant  moisture  in  the  bronchial  tubes,  with  pro- 
nounced softening  or  beginning  cavity  formation,  the  expectoration 
is  often  raised  with  but  little  effort.  This  is  also  true  whenever  the 
coexisting  bronchitis  is  of  the  moist  variety.  Expectoration  is  con- 
spicuously easier  in  phlegmatic  individuals  than  in  the  neurotic. 

In  cases  of  dry  bronchitis  with  marked  bronchial  irritation  the  secre- 
tion is  not  only  less  copious,  but  decidedly  more  difficult  to  raise.  The 
expectoration  from  cavities  and  bronchiectases  may  be  attended  by  con- 
siderable expulsive  effort.  In  some  cases  this  is  characterized  by  violent 
paroxysms,  while  in  others  the  cavities  are  emptied,  almost  in  toto,  by 
mere  change  of  posture  and  beginning  cough.  In  cases  of  pneumopyo- 
thorax  with  free  opening  into  a  bronchial  tube  there  is  usually  but  little 
difficulty  in  expelling  the  secretions. 

In  a  consideration  of  the  composition  of  sputum,  chief  importance 
attaches,  of  course,  to  the  tubercle  bacillus,  but  the  presence  of  elastic 
fibers,  streptococci,  pneumococci,  staphylococci,  and  influenza  bacilli 
is  of  great  practical  interest.  No  especial  clinical  importance  relates 
to  the  detection  of  pus-cells  or  blood-corpuscles,  detritus,  or  epithelia 
from  the  mouth,  trachea,  or  even  from  the  pulmonary  alveoli. 

It  is  quite  impossible  to  infer  a  tuberculous  nature  of  the  condition 
from  the  general  appearance  of  the  sputum.  It  is  unsafe  to  hazard  an 
opinion  as  to  the  presence  of  bacilli  by  virtue  of  the  purulent  nature  of 
the  expectoration,  or  as  to  their  absence  from  its  watery  or  serous  ap- 
pearance. Neither  is  it  safe  to  assume  their  presence  in  individual 
cases,  no  matter  how  apparently  conclusive  may  be  the  subjective  symp- 
toms or  physical  signs.  Long-continued  examinations  of  the  sputum 
not  infrequently  fail  to  disclose  bacilli  in  such  cases,  while  they  often 
are  detected  in  the  sputum  of  individuals  presenting  no^  physical  ^  signs 
whatever.  Failure  to  find  the  bacilli  after  searching'  investigation  is 
explained  by  delay  in  the  ulceration  of  the  tubercle  deposit,  and  perhaps 
in  some  cases  by  absence  of  communication  of  the  infected  area  with  a 
bronchial  tube. 

Lowenstein  has  called  attention  to  the  occurrence  of  tubercle  bacilli 
in  the  pus-cells  of  certain  specimens  of  sputum.  This  has  been  regarded 
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by  some  as  indicative  of  phagocytic  activity,  and  thus  possessed  of 
favorable  significance  from  a  prognostic  standpoint.  Pfeiffer  and  Adler, 
however,  report  that  intracellular  bacilli  were  found  in  48  out  of  a  total 
of  844  specimens  of  sputum  from  40  patients.  All  of  these  were  in  an 
exceedingly  advanced  stage  of  the  disease,  with  extensive  cavity  forma- 
tion. All  specimens  of  sputum  in  which  the  bacilli  were  found  within 
the  pus-cells  also  contained  numerous  extracellular  microorganisms,  thus 
suggesting  the  relatively  slight  importance  attaching  to  their  presence 
within  the  cells. 

The  lack  of  conformity  between  the  physical  signs  and  the  bacterio- 
logic  findings  is  sometimes  remarkable.  Attention  will  be  called  later 
to  the  existence  of  very  suggestive  subjective  manifestations  and  almost 
conclusive  physical  signs  in  pulmonary  syphilis,  influenza,  and  anthra- 
cosis,  without  the  demonstrable  presence  of  bacilli. 

The  description  of  the  tubercle  bacillus  has  been  given  in  an  earlier 
chapter,  and  instructions  have  been  detailed  as  to  the  technic  of  sputum 
examination.  It  is  only  necessary  to  emphasize  again  the  importance 
of  selecting,  when  possible,  one  of  the  tiny  yellowish  or  greenish-yellow 
opaque  lumps  from  the  expectoration  and  of  securing  a  thin  smear  upon 
the  cover-glass.  It  is  a  common  fault  of  beginners  to  overstain. 

In  collecting  specimens  of  sputum  for  examination  explicit  instruc- 
tions should  be  given  to  the  patient  not  only  as  to  the  thorough  cleansing 
of  the  bottle  and  cork,  but  also  concerning  their  sterilization.  It  is 
desirable  that  the  sputum  should  be  obtained  in  the  morning  before  the 
ingestion  of  food,  and  that  the  mouth  and  throat  should  be  thoroughly 
rinsed  with  a  saturated  solution  of  boric  acid.  This  is  particularly  im- 
portant when  search  is  to  be  made  for  other  microorganisms  than  the 
tubercle  bacilli. 

The  elastic  fibers  are  often  recognized  in  the  sputum,  as  they  are 
not  destroyed  by  the  softening  process  in  the  lungs.  Bacilli  sometimes 
are  found,  however,  before  the  elastic  fibers  make  their  appearance. 
The  latter  may  be  detected  also  in  connection  with  pulmonary  abscess 
and  gangrene  of  the  lung.  They  are  commonly  recognized  by  boiling 
an  equal  quantity  of  the  sputum  with  a  strong  solution  of  potash  or 
soda,  followed  by  complete  sedimentation. 

In  some  cases  the  influenza  bacillus  is  a  factor  of  especial  importance, 
irrespective  of  the  presence  or  absence  of  tubercle  bacilli,  as  will  be  de- 
scribed under  the  subject  of  Diagnosis. 

The  sputum  of  patients  who  present  extremes  of  fever,  sweating, 
and  other  manifestations  of  severe  constitutional  disturbances  often 
contains  streptococci,  staphylococci,  and  pneumococci.  The  recogni- 
tion of  these  microorganisms  in  such  cases  is  a  matter  of  the  utmost 
consequence,  as  will  be  seen  in  the  chapters  devoted  to  Mixed  Infection 
and  Specific  Medication. 


PAIN,    HOARSENESS,    AND    DYSPNEA  14Q 

CHAPTER  XIX 

PAIN,  HOARSENESS,  AND  DYSPNEA 
PAIN 

Pain  in  the  chest  is  by  no  means  a  constant  feature  of  pulmonary 
tuberculosis,  although  many  believe  that  it  is  almost  sure  to  develop  at 
some  time  in  the  course  of  the  disease.  It  is  generally  regarded  as  one 
of  the  most  common  symptoms.  It  was  present  in  80.1  per  cent,  out 
of  734  patients  observed  at  the  Phipps  Institute  in  a  single  year,  and  in 
1680  out  of  a  total  of  2274  during  a  period  of  three  years.  Many  clini- 
cians have  reported  its  occurrence  in  about  two-thirds  of  all  cases.  There 
is  no  relation  between  this  symptom  and  the  nature  or  extent  of  the  tu- 
berculous involvement  per  se.  A  more  or  less  active  pulmonary  invasion 
may  exist  ^  for  years  without  the  slightest  admission  of  pain  on  the  part 
of  the  patient.  Upon  the  other  hand,  complaint  may  be  made  by  some 
individuals  in  whom  the  physical  signs  are  exceedingly  slight.  There 
is  no  special  reason  why  involvement  of  the  pulmonary  tissue  alone 
should  produce  pain,  even  should  the  destructive  change  extend  to  the 
formation  of  cavities. 

Pain  in  the  chest  developing  in  the  course  of  pulmonary  tuberculosis 
is  almost  never  referable  to  the  damaged  lung  tissues,  but  results  in- 
variably from  coexisting  intrathoracic  complications.  It  may  accom- 
pany acute  bronchitis,  any  form  of  pleural  invasion,  initial  pneumo- 
thorax,  intercostal  neuralgia,  and  the  pulling  upon  the  diaphragm  incident 
to  violent  paroxysmal  cough,  or  it  may  exist  simply  as  an  expression 
of  a  neurotic  disturbance. 

The  pain  attending  acute  bronchitis  complicating  pulmonary 
phthisis  is  usually  felt  in  the  front  of  the  chest,  extending  from  the 
manubrium  downward  along  the  sternum.  It  may  vary  from  a  feeling 
of  rawness  with  oppression  to  a  sensation  of  actual  pain.  In  such  cases 
it  is  often  associated  with  soreness  in  the  lateral  regions  of  the  chest, 
owing  to  the  frequent  distressing  cough  incident  to  the  bronchial  affection. 

Pain  resulting  directly  from  pleuritic  involvement  is  always  re- 
ferred to  the  affected  side  of  the  chest.  A  pleurisy,  however,  may  exist 
upon  one  side,  devoid  of  any  sensation  of  pain,  while,  as  a  result  of  other 
causes,  complaint  may  be  made  with  reference  to  the  opposite  side. 
While  pleurisy  is  not  invariably  attended  by  physical  discomfort,  the 
pains,  if  present,  are  more  or  less  sharp  and  stabbing  in  character.  They 
are  excited  particularly  upon  deep  inspiration  and  cough,  and  relieved 
by  immobilization  of  the  ribs.  If  the  pain  be  at  all  considerable,  the 
respirations  are  interrupted  in  character  and  markedly  restrained.  The 
pain  is  not  referred  in  all  cases  to  the  precise  site  of  the  pleural  involve- 
ment. I  have  repeatedly  recognized  the  friction  rub  of  a  dry  pleurisy, 
and  yet  have  been  unable  to  obtain,  during  either  forced  respiration  ^or 
cough,  any  admission  of  pain  in  the  vicinity  of  the  evident  pleural  in- 
volvement. The  pain  may  be  absent  entirely  or  referred  to  an  inferior 
point  in  the  chest,  even  to  the  extreme  lower  margin  of  the  ribs.  Occa- 
sionally I  have  found  the  pain  upon  cough  and  respiration  ascribed  to 
the  lumbar  region  and  lower  abdomen.  As  is  well  known,  moderately 
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large  pleural  effusions  may  exist  without  the  slightest  subjective  evidence 
of  their  presence. 

The  pain  of  an  initial  pneumothorax  resulting  from  perforation 
of  the  pleura  is  usually  of  a  most  severe  and  excruciating  character, 
and  attended  by  symptoms  of  profound  prostration  or  collapse.  In 
such  cases  the  pain  may  not  be  referred  to  a  single  point,  but  may  extend 
throughout  the  entire  affected  side.  A  frequent  site,  however,  is  in 
the  region  of  the  heart.  Accompanying  the  pain  in  the  side  is  the  familiar 
oppression  or  "  air-hunger,"  resulting  from  the  sudden  collapse  of  the 
lung  before  its  fellow  of  the  opposite  side  has  been  able  to  adjust  itself 
to  the  radically  increased  respiratory  demand.  It  should  be  remembered, 
however,  'that  pneumothorax  may  occur  without  causing  pain  or  any  other 
pronounced  subjective  symptom.  Many  times  I  have  been  impressed  by 
this  striking  phenomenon,  which  is  contrary  to  the  usual  conception 
regarding  the  clinical  onset  of  pneumothorax.  It  is  noteworthy  that 
many  such  conditions  have  developed  while  the  patient  was  lying  quietly 
in  bed  without  exhibiting  severe  or  distressing  cough,  and  not  having 
experienced  muscular  strain  of  any  kind. 

Paroxysmal  cough,  resulting  from  more  or  less  extensive  cavity 
formation,  bronchiectasis,  and  pronounced  bronchial  irritation  is  fre- 
quently responsible  for  the  production  of  pain.  This  is  usually  referred 
to  the  lower  lateral  portion  of  the  chest,  and  very  likely  is  caused  by  the 
increased  tension  at  the  attachment  of  the  diaphragm. 

Intercostal  neuralgia  may  exist  among  pulmonary  invalids  as  in 
those  who  enjoy  ordinary  health.  It  is  present  chiefly  in  the  region 
of  the  nipple  and  in  the  middle  or  lower  zone  of  the  thorax.  Like  the 
pain  of  pleurisy,  it  may  produce  a  decidedly  restrained  respiration  for 
the  time  being,  but  the  absence  of  fever  and  physical  signs  usually  suffices 
for  its  accurate  determination. 

Finally,  complaint  of  pain  is  made  by  a  type  of  individuals  who  ex- 
hibit evidences  of  a  nervous  temperament,  and  often  with  a  well-marked 
functional  derangement.  The  pain  may  not  be  definitely  localized,  and 
even  may  vary  in  its  location  during  short  intervals.  If  limited  to 
a  single  region,  it  is  often  stated  to  exist  in  the  lower  portion  of  the 
thorax,  far  removed  from  the  site  of  any  recognizable  tuberculous  lesion. 
Frequently  the  pain  is  referred  to  the  region  of  the  liver.  Sometimes 
it  is  said  to  be  present  near  the  lower  angle  of  the  scapula  or  in  the  region 
of  the  nipple,  but  rarely  at  the  apex.  When  ill  defined  and  vague  in 
character,  it  usually  occurs  more  as  hyperesthesia  of  the  skin  than  as 
actual  pain,  and  is  said  by  the  patient  to  be  increased  upon  percussion 
or  pressure  with  the  stethoscope. 

VOICE  SYMPTOMS 

Alterations  in  the  voice  are  of  considerable  frequency,  and  vary 
from  slight  temporary  changes  in  quality  and  intensity  to  marked  hoarse- 
ness or  complete  aphonia. 

Hoarseness  is  sometimes  one  of  the  early  symptoms  of  tuberculosis, 
but  it  may  appear  at  any  time  during  the  course  of  the  disease  or  be 
entirely  absent.  Change  in  the  character  of  the  voice  may  be  so  slight 
as  to  be  scarcely  appreciable,  or  so  great  as  to  effect  a  complete  trans- 
formation of  tone,  rendering  the  sound  harsh  and  discordant.  The 
records  of  the  Phipps  Institute  show  that  from  year  to  year  about  10 
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per  cent,  of  all  consumptives  applying  for  treatment  suffer  from  persistent 
hoarseness,  while  nearly  50  per  cent,  exhibit  temporary  alterations  of  voice. 

The  chief  interest  attaching  to  hoarseness  as  a  symptom  of  consump- 
tion relates  to  its  precise  cause  and  duration.  By  far  the  most  important 
factor  in  its  production  is  a  coexisting  tuberculosis  of  the  larynx.  By 
virtue  of  the  general  anemic  condition  of  the  larynx,  a  paresis  of  the 
adductor  muscles  may  account  for  the  early  hoarseness  long  before  a 
definite  suspicion  is  entertained  of  either  a  laryngeal  or  a  pulmonary 
tuberculous  involvement.  Somewhat  later  an  infiltrative  process  may 
occasion  a  slight  tumefaction  in  the  posterior  commissure,  preventing 
complete  adduction  of  the  vocal  bands,  and  producing  a  distinct  change 
in  the  quality  of  the  voice.  The  tuberculous  infiltration  may  extend  to 
the  vocal  bands  themselves,  producing  thickening  and  congestion,  or 
to  the  muscles  which  control  the  movements  within  the  larynx.  Finally, 
distinct  ulcerations  may  take  place  along  the  free  margin  of  the  vocal 
bands.  (For  further  discussion  of  Laryngeal  Tuberculosis  see  Com- 
plications.) 

Hoarseness  is  frequent  in  the  course  of  pulmonary  phthisis  in  the 
absence  of  tubercle  deposit  within  the  larynx.  It  may  occur  as  the 
result  of  complicating  acute,  subacute,  or  chronic  laryngeal  catarrh, 
producing  congestion  and  thickening  of  the  bands,  precisely  as  in  non- 
tuberculous  individuals.  The  hoarseness  may  be  intensified  for  brief 
periods  by  the  presence  of  retained  secretions  upon  the  vocal  bands, 
preventing  their  perfect  apposition.  Changes  in  the  quality  of  the 
voice,  due  to  this  cause,  disappear  in  part  after  the  act  of  coughing  or 
clearing  the  throat,  and  particularly  when  the  larynx  has  been  thoroughly 
cleansed  by  a  spray.  Hoarseness  may  be  experienced  as  a  result  of 
muscular  fatigue  from  the  overuse  of  the  voice  following  loud  speaking 
or  prolonged  reading. 

In  the  absence  of  definite  visual  changes  recognizable  within  the 
larynx,  the  quality  and  intensity  of  the  voice  become  impaired  in  many 
consumptives  toward  the  later  stages  of  the  disease,  on  account  of  the 
extreme  systemic  debility.  In  such  cases  the  hoarseness  may  be  regarded 
as  an  expression  of  the  general  prostration,  as  in  other  severe  constitu- 
tional diseases. 

Paralysis  of  the  cords  may  result  from  the  implication  of  a  recur- 
rent laryngeal  nerve  in  the  pleuritic  thickenings  and  adhesions  at  the 
pulmonary  apex. 

It  is  almost  unnecessary  to  state  that  the  degree  of  hoarseness,  what- 
ever its  cause,  offers  no  possible  criterion  of  the  nature  or  extent  of  the 
pulmonary  infection.  As  a  matter  of  fact,  a  decided  amelioration  of  the 
phthisical  condition,  as  shown  by  the  physical  signs,  sometimes  follows 
the  onset  of  laryngeal  tuberculosis.  As  a  general  rule,  a  gain  in  the  local 
condition  takes  place  commensurately  with  general  improvement. 

DYSPNEA 

Changes  in  the  frequency  of  the  respirations  are  more  or  less  constant, 
though  subject  to  marked  variation  in  individual  cases.'  The  quickened 
rate  may  extend  from  a  slightly  accelerated  breathing  to  true  dyspnea. 
The  latter  is  usually  associated  with  cyanosis,  and  upon  trifling  exertion 
the  auxiliary  muscles  of  respiration  are  called  upon  to  respond  to  the 
respiratory  needs  of  the  patient. 
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Like  other  symptoms,  dyspnea  has  no  fixed  relation  to  the  extent 
of  morbid  change  within  the  thorax.  It  is  common  to  observe  patients 
with  an  astonishing  destruction  of  lung  tissue  and  apparently  an  extensive 
reduction  of  respiratory  area  with  but  little,  if  any,  shortness  of  breath. 
Others  may  display  but  slight  physical  evidence  of  disease  and  yet 
exhibit  a  marked  degree  of  respiratory  embarrassment.  Some,  in  spite 
of  a  very  rapid  pulse,  boast  that  they  are  as  "long  winded"  as  in  former 
health,  while  others  have  but  limited  respiratory  capacity,  notwithstand- 
ing the  fact  that  the  pulse  may  be  slow  and  of  excellent  quality. 

Neither  fever  nor  anemia  offers  any  reliable  criterion  by  which  to 
form  conclusions  regarding  the  dyspnea  of  consumptives.  In  general, 
however,  certain  conditions  are  found  to  exert  an  unquestioned  influence 
in  its  causation.  One  of  the  most  important  of  these  is  a  material  diminu- 
tion of  the  respiratory  surface.  In  this  event  the  essential  consideration 
is  not  so  much  the  extent  of  the  respiratory  limitation  as  the  suddenness 
of  its  development.  The  time  in  which  the  respiratory  capacity  is 
reduced  constitutes  the  fundamental  element  in  determining  the  extent 
of  the  resulting  dyspnea.  Thus  many  patients  may  be  observed  with 
numerous  areas  of  impaired  lung  as  a  result  of  prolonged  pulmonary 
tuberculosis,  or  with  one  lung  rendered  entirely  inactive  by  a  slowly 
developing  pleural  effusion,  or,  still  further,  with  wonderfully  diminished 
bilateral  respiratory  capacity  as  a  result  of  chronic  interstitial  pneu- 
monia, and  yet  suffering  but  slight  inconvenience  from  shortness  of 
breath.  The  reason  is  apparent  from  the  fact  that  the  obliteration  of 
the  respiratory  surface  takes  place  so  slowly  that  the  unaffected  portion 
of  lung  is  able  to  adapt  itself  to  the  changed  conditions,  and  respond  in 
a  measure  to  the  increasing  needs  which  are  imposed  upon  it.  To  illus- 
trate the  impossibility  of  perfect  adaptation  and  response  when  the 
respiratory  function  is  embarrassed  by  the  sudden  involvement  of  large 
pulmonary  areas,  it  is  only  necessary  to  cite  the  alarming  dyspnea  incident 
to  pneumonia,  and  the  air-hunger  with  collapse  resulting  from  sudden 
pneumothorax.  Therefore  '  the  dyspnea  of  pulmonary  tuberculosis, 
while  produced  in  part  by  the  consolidation  or  destruction  of  lung  tissue, 
yet  in  some  cases  may  correspond  but  little  to  the  extent  of  pathologic 
change. 

Pulmonary  invalids  often  ask  for  an  explanation  of  their  dyspnea, 
the  issue  involved  in  the  mind  of  the  patient  being  a  determination  as 
to  whether  the  shortness  of  breath  is  due  to  the  pulmonary  involvement, 
to  the  heart,  or  to  other  conditions.  It  is  sometimes  difficult  to  arrive 
at  a  satisfactory  conclusion  as  to  the  precise  relation  of  the  several  factors 
jointly  responsible  for  its  production.  A  weak  and  rapid  heart  is  un- 
questionably an  important  cause  in  many  cases,  especially  if  renal  dis- 
turbances coexist.  Dilatation  of  the  right  heart  is  not  infrequently 
observed  when  the  dyspnea  is  pronounced.  Fever  is  known  to  make 
the  respirations  more  shallow  and  more  frequent,  this  suggesting  a  pos- 
sible toxic  origin.  In  many  cases,  however,  the  elevation  of  temperature 
takes  place  simultaneously  with  extensions  of  the  tuberculous  process 
to  previously  uninvaded  pulmonary  areas.  Profound  anemia  may  be 
associated  with  shortness  of  breath  on  account  of  the  resulting  deficient 
oxygen  at  ion.  Upon  this  theory  alone  it  is  hard  to  explain  the  dyspnea 
of  tuberculosis,  for  the  examination  of  the  blood  rarely  shows  a  change 
proportionate  to  the  pronounced  outward  manifestations  of  anemia. 

The  shortness  of  breath  is  often  more  noticeable  in  neurotic  than 
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in  phlegmatic  patients,  and  is  intensified  by  excitement  or  mental  emo- 
tion. Many  patients  are  observed  who  experience  not  the  slightest 
respiratory  embarrassment  so  long  as  they  are  at  rest,  but  who  suffer 
from  distressing  shortness  of  breath  upon  slight  exertion.  I  do  not 
regard  this  feature  of  itself  as  a  contraindication  for  moderate  altitudes, 
provided  the  pulse  is  satisfactory  and  evidences  of  general  improvement 
are  established,  but  rather  as  an  emphatic  indication  for  absolute  rest 
regardless  of  location. 

The  dyspnea  of  tuberculosis  is,  of  course,  subject  to  considerable 
variation  according  to  the  coexisting  complications. 

In  chronic  bronchitis  the  increased  frequency  of  respiration  is  induced 
to  a  large  extent  by  the  obstruction  in  the  finer  bronchioles  occasioned 
by  the  thickened  mucous  membrane  and  the  presence  of  secretion. 
The  progress  of  air  into  the  pulmonary  alveoli  is  thus  obstructed  to 
some  extent,  and  its  exit  even  more,  as  the  normal  act  of  expiration  is 
essentially  passive  in  character.  The  expiratory  effort  is  exerted  largely 
upon  the  bronchioles,  thus  throwing  additional  strain  upon  the  pul- 
monary alveoli.  This,  in  connection  with  coincident  nutritional  change, 
produces  in  time  an  unavoidable  emphysema. 

In  proportion  as  emphysema  develops,  either  with  or  without  asthma, 
will  the  severity  of  the  dyspnea  increase.  This  is  also  intensified  by 
the  extension  of  small  areas  of  bronchopneumonia,  whether  of  tuber- 
culous or  of  inflammatory  origin. 

Dyspnea  following  a  pulmonary  hemorrhage  is  attributable  in  some 
instances  to  the  development  of  septic  aspiration  pneumonia.  The 
dyspnea  is  increased  moderately  by  pleural  effusion,  and  usually  to  an 
extraordinary  degree  by  the  onset  of  pneumothorax.  In  pleural  effusion 
there  is,  as  a  rule,  an  acceleration  of  the  respiration  rate  according  to  the 
size  of  the  exudate,  the  rapidity  of  its  development,  and  the  degree  of 
inflammatory  disturbance.  The  existence  of  pleural  thickening  and  the 
enlargement  of  tracheobronchial  glands  sometimes  result  in  marked 
respiratory  changes. 

It  has  been  mentioned  that  in  acute  miliary  tuberculosis  of  the  pneu- 
monic type  the  dyspnea  is  out  of  all  proportion  to  the  physical  evidences 
of  the  disease.  This  would  suggest  that  the  shortness  ^  of  breath  is  not 
to  be  accounted  for  entirely  by  the  diminution  of  respiratory  area,  but 
to  some  extent  by  the  irritation  of  the  terminals  of  the  vagus  by  reason 
of  widely  disseminated  miliary  tubercles.  Pressure  upon  the  vagus  by 
enlarged  bronchial  glands  may  produce  the  same  result. 


CHAPTER  XX 
FEVER 

I  FEVER,  by  virtue  of  its  overwhelming  prognostic  significance^  sur- 
passes in  importance  all  other  symptoms  of  consumption.  Persisting 
elevation  of  temperature  furnishes  more  reliable  evidence  upon  which 
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to  base  unfavorable  conclusions  regarding  ultimate  success  than  any 
other  clinical  feature  in  the  course  of  pulmonary  tuberculosis.  A  con- 
tinuous fever  is  an  insuperable  obstacle  to  recovery.  The  development 
of  fever  is  known  to  be  entirely  independent  of  the  physical  signs,  the 
stage  of  the  disease,  or  the  nature  and  extent  of  pathologic  change. 
Most  extensive  areas  of  active  tuberculous  infection  may  exist  without 
any  appreciable  elevation  of  temperature.  A  severe  constitutional  disturb- 
ance, however,  may  accompany  a  slight,  inactive  tuberculous  process. 

Many  attempts  have  been  made  to  offer  a  satisfactory  explanation 
of  the  origin  of  fever,  to  account  for  its  presence  or  absence  in  different 
cases  and  in  the  same  individual  under  varying  conditions,  to  classify 
arbitrarily  its  several  forms,  and  to  ascribe  to  particular  types  a  fixed 
correspondence  with  certain  pathologic  and  bacteriologic  conditions. 
Thus  far  such  efforts  have  not  proved  entirely  convincing  from  a  clinical 
standpoint.  It  is  difficult  to  explain  authoritatively  why  it  is  present 
in  some  cases  and  not  in  others;  why  the  same  patient  may  exhibit 
an  elevation  of  temperature  for  weeks,  to  be  followed  by  an  unexpected 
decline  for  variable  periods;  why  in  those  afflicted  it  is  absent  in  the  morn- 
ing, only  to  rise  in  the  afternoon;  why  there  is  no  relation  between  its 
presence  and  the  various  clinical  stages  of  the  disease,  and  why  it  should 
exhibit  so  striking  a  dissimilarity  in  various  cases,  rather  than  conform 
to  the  characteristics  of  a  single  type.  No  effort  will  be  made  to  explain 
the  precise  manner  of  its  production  and  the  diversity  of  its  exhibition. 

Practical  interest  at  this  time  attaches  more  to  the  clinical  mani- 
festations of  fever  and  its  prognostic  and  therapeutic  significance  than  to 
a  detailed  study  of  the  influence  of  the  tubercle  bacillus  and  the  micro- 
organisms of  mixed  infection.  Suffice  it  to  say  that  the  fever  may  be 
traced  directly  to  the  tubercle  bacillus  as  well  as  to  the  accompanying 
bacteria  of  mixed  infection.  The  fever  attributable  to  the  tubercle 
bacillus  is  often  of  minor  importance  in  comparison  with  that  occasioned 
by  other  microorganisms.  Among  the  latter  the  streptococcus,  staphylo- 
coccus,  and  pneumococcus  are  especially  conspicuous  in  its  production. 
That  the  tubercle  bacillus  may  serve  as  at  least  a  contributory  agent  in 
its  development  is  suggested  by  the  fever  of  pure  miliary  tuberculosis 
and  the  rise  of  temperature  following  injections  of  tuberculin.  A  further 
discussion  concerning  the  causes  of  fever  will  be  found  in  connection 
with  Mixed  Infection. 

The  fever  of  consumption  may  be  assumed  to  be  due  primarily  to 
the  absorption  into  the  circulation  of  certain  toxic  products.  The 
height  of  the  fever  would  naturally  suggest  the  approximate  concen- 
tration of  the  poisons  in  the  blood  or  body-fluids.  The  degree  of  satur- 
ation of  the  circulatory  and  tissue  fluids  would  ordinarily  be  regarded 
as  more  or  less  commensurate  with  the  area  of  the  primary  focus  of 
infection,  the  degree  of  activity  of  the  tuberculous  process,  the  extent 
of  degenerative  change,  and  the  capacity  for  absorption  on  the  part  of 
the  individual. 

While  these  factors  in  the  absorption  of  toxic  products  may  be  ac- 
cepted in  their  general  application,  there  exist  certain  modifying  con- 
ditions, capable  in  some  instances  of  producing  diverse  results.  Thus 
the  absorption  from  a  large  area  of  infection  may  be  much  less  than 
from  a  small  focus,  by  virtue  of  changes  in  the  tissue  immediately  con- 
tiguous to  the  tuberculous  process,  serving  effectually  to  impede  peri- 
pheral absorption.  These  changes  may  relate  in  some  cases  to  the  im- 
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paired  absorptive  capacity  or  to  an  obliteration  of  the  finer  blood-vessels. 
At  other  times  a  barrier  to  absorption  may  be  established  through  the 
concentration  of  the  poisons  in  the  tissues  immediately  adjacent  to  the 
infected  area.  Again,  the  degree  of  activity  and  the  character  of  path- 
ologic change  may  not  be  correctly  represented  by  the  degree  of  fever. 
Rapidly  advancing  caseation  is  often  unattended  by  fever,  provided 
there  is  ample  exit  for  the  products  of  disorganization  through  free 
communication  with  a  bronchial  tube.  Pulmonary  cavities  may  be 
unaccompanied  by  fever,  although  the  destructive  change  is  quite  exten- 
sive. This  is  particularly  true  if  the  excavation  is  surrounded  by  thick- 
ened, indurated  tissue,  affording  ^  scant  opportunity  for  absorption. 
Further,  the  absorptive  power  of  individuals  varies  according  to  their 
'age,  the  state  of  the  general  circulation,  and  the  degree  of  stasis  in  the 
immediate  neighborhood  of  infected  areas.  Finally,  the  specific  nature 
of  the  microorganisms  constituting  the  secondary  infection  influences 
to  a  considerable  extent  the  character  and  degree  of  fever.  These 
considerations  suggest  a  partial  though  superficial  explanation  of  the 
vagaries  of  temperature  in  consumption,  but  the  more  complete  elabora- 
tion of  their  production  is  left  to  others. 

Irrespective  of  its  precise  origin,  which  may  be  incapable  of  authorita- 
tive explanation,  the  fact  remains  that  the  fever  of  phthisis  is  a  decidedly 
variable  quantity.  It  is  often  present  in  the  early  stages,  only  to  dis-' 
appear  Jater  in  the  disease.  This  is  attributable  in  part,  though  not 
entirely,  to  the  enforced  rest,  which  is  insisted  upon  after  the  patient 
comes  under  competent  observation. 

As  a  rule,  an  excessive  elevation  of  temperature  is  observed  only 
after  the  tuberculous  process  has  become  well  advanced,  or  in  the  presence 
of  inflammatory  or  septic  complications.  The  afebrile  state  of  some 
individuals  may  be  temporarily  interrupted  by  various  causes,  as  an 
intercurrent  influenza,  an  acute  digestive  disturbance,  the  development 
of  bronchopneumonia,  pleurisy,  or  pneumopyothorax,  and  by  extension 
of  the  tuberculous  process  to  hitherto  uninfected  areas.  Ephemeral 
elevations  of  temperature  are  observed  as  a  result  of  personal  indiscretions 
relating  to  injudicious  exercise,  fatigue  from  any  cause,  and  nervous 
excitement.  In  some  patients  a  short  walk  or  sitting  up  in  bed,  the  enter- 
tainment of  callers,  card-playing,  mental  irritation,  grief,  anger,  or  an 
absorbing  book  are  sufficient  to  produce  moderate  fluctuations.  Fever 
is  often  present  during  the  period  of  menstruation,  although  a  normal 
temperature  is  exhibited  at  other  times. 

Differences  of  temperature  are  noted  according  as  the  record  is  taken 
put  of  doors,  after  physical  exercise,  the  swallowing  of  hot  drinks,  the 
ingestion  of  ice-cream,  or  the  holding  of  bits  of  ice  in  the  mouth.  The 
temperature  taken  with  the  patient  in  the  cold  air  is  almost  invariably 
lower  than  within  doors.  It  is  also  elevated  perceptibly  after  moderate 
exercise,  but  is  difficult  of  recognition  unless  taken  by  the  rectum.  In 
mouth-breathers  particularly  it  is  almost  impossible  to  obtain  an  accurate 
record  after  exercise  on  account  of  the  appreciable  cooling  of  the  buccal 
and  lingual  membrane  incident  to  exposure  to  cold  air.  The  mouth 
should  be  closed  during  the  entire  time  that  the  thermometer  remains 
in  position.  An  interval  of  at  least  five  minutes  should  elapse  before 
this  is  removed,  else  the  record  becomes  extremely  unreliable. 

Rest  is  almost  a  sine  qua  non  in  the  effort  to  effect  a  continued 
reduction  of  fever.  The  maintenance  of  the  recumbent  position  in  bed 
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during  the  twenty-four  hours  of  the  day  is  often  attended  by  remark- 
able results  in  far-advanced  cases. 

Without  attempting  too  great  refinement  in  a  classification  of  the 
various  types  of  fever  observed  among  consumptives,  it  is  perhaps 
sufficient  to  enumerate  briefly  the  following  varieties: 

The  first  class  comprises  patients  whose  temperature  is  normal  in 
the  morning  and  rises  to  the  neighborhood  of  100°  F.  or  lOOf0  F.  in  the 
afternoon.  Such  invalids  are  frequently  unaware  of  the  existence  of 
fever,  and  often  deny  this  possibility  most  emphatically  until  convinced 
by  the  use  of  the  thermometer.  There  may  be  no  flushing  of  the  cheeks, 
no  greater  sense  of  warmth,  or  other  evidence  of  discomfort  from  the 
increased  body-heat.  Others  present  the  history  of  slight  chilly  sensa- 
tions preceding  the  rise  of  temperature,  followed  by  flushing  and  burning 
of  the  cheeks,  dryness  of  the  mouth  and  lips,  lassitude,  slight  dyspnea, 
and  more  or  less  actual  discomfort. 

A  second  class  may  be  described  as  exhibiting  an  intensification  of  the 
fever  of  the  preceding  type.  The  temperature  rises  in  the  afternoon  to 
102°  F.  or  103°  F.,  and  recedes  in  the  morning  to  the  neighborhood  of 
100°  F.,  or  sometimes  to  normal.  The  fever  is  frequently  preceded  by 
chilliness,  and  attended  by  other  unpleasant  sensations,  but  not  invariably. 
Patients  are  usually  conscious  of  the  elevated  temperature,  and  some- 
times experience  considerable  physical  discomfort,  as  headache,  dis- 
agreeable sense  of  warmth,  anorexia  in  the  afternoon,  and  general  in- 
disposition. These  types  of  fever  may  be  present  during  any  stage  of 
consumption. 

In  a  class  of  cases  the  fever  may  assume  still  another  clinical  form. 
In  the  morning  it  is  considerably  below  normal,  beginning  its  ascent 
more  or  less  abruptly  in  the  middle  of  the  day,  and  rising  until  evening 
to  103°  F.  or  104°  F.  The  fever  of  this  class  is  more  likely  to  be  preceded 
by  a  distinct  chill,  or  at  least  by  pronounced  chilly  sensations,  than 
that  of  any  other  variety.  As  a  rule,  the  patient  is  exhausted  in  the 
morning,  pale  or  somewhat  cyanotic,  with  marked  coldness  of  the  hands 
and  feet.  The  fall  of  fever  is  likely  to  be  associated  with  drenching 
sweats,  which  may  occur  at  any  time  during  the  night,  but  more  par- 
ticularly in  the  early  morning.  This  is  known  as  the  fever  of  absorption 
or  mixed  infection,  and  is  described  as  hectic,  corresponding  to  the  so- 
called  septic  fever  of  surgeons.  It  has  been  thought  to  be  attended  almost 
constantly  by  softening  or  rapidly  advancing  excavation,  but  such  is 
not  always  the  case.  I  have  repeatedly  seen  this  variety  of  fever,  even 
in  early  cases,  without  the  slightest  suggestion,  upon  examination,  of 
cavity  formation  or  softening,  while  patients  with  advancing  infection 
and  excavation  often  fail  to  display  this  type. 

Another  variety  of  fever  is  characterized  by  a  continuous  high  eleva- 
tion of  temperature  at  all  hours  of  the  day.  There  may  be  a  remission 
of  one  or  two  degrees  in  the  morning,  but  the  recession  is  rarely  to  normal. 
The  fever  of  this  class  is  accompanied  almost  invariably  by  increasing 
dyspnea  and  cyanosis,  and  is  frequently  exhibited  by  patients  suffering 
from  an  acute  bronchopneumonic  complication.  In  some  instances 
these  cases  are  found  from  the  beginning  to  partake  of  the  characteristics 
of  acute  pneumonic  phthisis.  It  is  not  altogether  unusual  to  observe 
the  development  of  an  acute  pneumonic  extension  of  the  tuberculous 
process  in  patients  previously  manifesting  a  chronic  type  of  consumption. 

A  patient  who  for  years  had  been  afflicted  with  pulmonary  tubercu- 
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losis,  exhibiting  subjective  and  physical  evidences  of  a  quiescent  infection 
experienced,  without  warning,  a  severe  rigor,  followed  by  an  abrupt  rise 
of  temperature  to  104|°  F.  Examination  of  the  lungs  shortly  disclosed 
a  distinct  pneumonic  consolidation  in  the  left  front.  At  no  time  after- 
ward did  the  temperature  recede  in  the  morning  more  than  one  or  two 
degrees,  while  the  dyspnea  increased,  emaciation  became  rapid,  and 
cyanosis  with  exhaustion  were  increasingly  apparent.  At  the  end  of  one 
week  the  physical  evidences  of  softening  were  recognized  in  the  consoli- 
dated lung,  and  expectoration,  which  previously  had  been  absent,  became 
very  profuse.  At  the  time  of  his  death,  which  took  place  three  weeks 
after  the  initial  onset  of  the  pneumonic  extension,  cavity  signs  were 
readily  detected. 

Sometimes  cases  are  ^  observed  in  which  the  temperature  is  decidedly 
irregular.  The  chief  clinical  characterization,  as  far  as  fever  is  con- 
cerned, may  relate  to  an  elevated  temperature  in  the  morning,  followed 
by  an  evening  remission.  In  some  cases,  however,  this  so-called  inverse 
type  of  fever  may  be  followed  for  several  days  by  morning  remissions 
and  evening  exacerbations.  Such  irregularities  of  temperature  may 
develop  in  patients  who  previously  exhibited  no  fever  whatever.  This 
suggests  the  possibility  of  a  general  miliary  infection  supervening  in 
the  course  of  the  pulmonary  disease.  The  fever  may  be  associated 
with  vague,  indefinite  symptoms  of  ^malaise,  languor,  indisposition,  and 
digestive  disturbances  simulating  typhoid,  or  it  may  be  attended  by 
headache,  pain  in  the  back  of  the  neck,  delirium,  stupor,  and  motor 
symptoms  of  meningeal  tuberculosis.  It  may  also  be  accompanied  by 
cough,  with  slight  expectoration  and  a  disproportionate  dyspnea  and 
cyanosis,  the  physical  signs  being- those  of  a  widely  diffused  bronchitis. 
This  latter  combination  of  symptoms  is  highly  suggestive  of  a  miliary 
infection  with  predominant  manifestations  in  the  lungs. 

Other  types  of  fever  have  been  mentioned  by  various  observers,  and 
a  fixed  clinical  significance  attached  to  the  respective  varieties.  A 
comparison  of  the  forms  above  enumerated  is  sufficient  to  convince 
one  of  the  obvious  difficulty  in  discriminating  sharply  between  some  of 
these  clinical  types.  Further  efforts  directed  toward  a  conventional 
classification  lead  to  increased  confusion. 

Summary  conclusions  as  to  unvarying  pathologic  association  are  not 
warranted  by  the  results  of  clinical  observation.  It  must  be  remembered 
that  the  essential  consideration  in  the  production  of  fever  is  the  entrance 
into  the  circulation  of  the  toxic  products,  and  that  the  extent  of  their 
absorption  does  not  always  correspond  to  the  character  of  morbid  change. 
It  is  not  always  easy  to  distinguish  the  exact  nature  of  the  secondary  in- 
fection. In  some  cases  streptococci  are  found  in  abundance  in  the  sputum, 
as  are  also  the  staphylococci,  pneumococci,  and  other  microorganisms. 
Examinations  of  the  blood  may  disclose  the  particular  type  of  sep- 
ticemia  present,  as  may  also  examinations  of  the  pleural  exudate.  Not 
infrequently  the  sputum,  collected  in  sterile  bottles  after  thorough 
cleansing  of  the  mouth  before  the  ingestion  of  food,  has  shown  numerous 
streptococci  and  other  microorganisms,  although  not  the  slightest  clinical 
evidence  of  sepsis  had  been  established.  On  the  other  hand,  many 
patients  have  displayed  the  characteristic  temperature  of  mixed  infec- 
tion, with  associated  chills  and  sweats,  without  the  recognition  of  sec- 
ondary microorganisms  in  the  sputum.  This  subject  will  be  considered 
under  Mixed  Infection. 
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NIGHT-SWEATS 

This  annoying  symptom  occurs  more  frequently  in  pulmonary  tuber- 
culosis than  in  any  other  single  disease.  As  a  result  of  modern  hygienic 
and  dietetic  management  night-sweats  have  become  considerably  less 
common  than  in  former  years,  and  are  more  readily  subject  to  control. 
Their  frequency  and  severity,  therefore,  are  very  largely  dependent 
upon  the  extent  to  which  rational  methods  of  living  and  dietetic  instruc- 
tions are  observed  by  pulmonary  invalids. 

Lewis  has  reported  less  than  10  per  cent,  of  his  cases  to  have  suffered 
from  night-sweats.  In  the  Fourth  Annual  Report  of  the  Phipps  Institute 
it  is  stated  that  during  the  current  year  night-sweats  occurred  at  varying 
times  in  65  per  cent,  of  734  cases.  During  four  years  the  percentage  was 
61.42  among  3733  cases.  This  very  high  proportion  is  undoubtedly 
explained  by  the  social  conditions  and  advanced  stage  of  the  disease. 
My  own  observations  suggest  that  while  sweating  is  not  infrequent  even 
in  early  stages  of  tuberculosis,  its  occurrence  is  materially  diminished 
upon  the  enforcement  of  a  systematic  regime. 

This  symptom,  which  has  been  associated  so  often  in  the  popular 
mind  with  the  onset  of  pulmonary  tuberculosis,  may  develop  in  some 
instances  as  the  first  clinical  manifestation  of  the  disease.  The  suspicion 
of  the  patient  may  be  awakened  by  the  occurrence  of  night-sweats  long 
before  the  appearance  of  cough  and  loss  of  weight  or  the  recognition  of 
fever.  It  is  probable  that  in  such  cases  variations  of  temperature  exist 
even  without  the  knowledge  of  the  individual.  Occasionally  it  is  im- 
possible to  detect  physical  evidences  of  infection  despite  the  history  of 
repeated  night-sweats  and  loss  of  strength  and  general  malaise. 

As  a  rule,  the  tendency  to  sweating  is  associated  with  a  sudden  onset 
of  the  disease  and  an  acute  course.  It  is  especially  pronounced  during 
acute  temporary  exacerbations  of  fever,  and  often  disappears  upon  a 
subsidence  of  this  symptom.  Rapid  loss  of  weight  is  often  instrumental 
in  aggravating  its  severity.  A  slowly  progressive  emaciation,  however, 
in  chronic  cases  is  less  often  accompanied  by  night-sweats.  Generally 
speaking,  night-sweats  increase  in  frequency  and  severity  with  the 
advance  of  the  infection  and  become  especially  profuse  in  final  stages. 
They  are  by  no  means  constant,  however,  even  in  the  terminal  period 
of  the  disease. 

In  a  large  number  of  cases  an  intimate  relation  may  be  established 
between  night-sweats  and  fever,  suggesting  their  common  origin,  which 
is  probably  of  a  toxic  nature.  Night-sweats  occur  rather  infrequently 
during  afebrile  states,  but  may  quickly  appear  simultaneously  with 
temperature  elevations  from  various  causes.  They  are  often  observed 
in  patients  exhibiting  a  subnormal  temperature  in  the  morning  with  an 
abrupt  afternoon  or  evening  elevation,  with  chilling  and  other  subjective 
symptoms  referable  to  septic  absorption.  In  somewhat  exceptional 
instances  the  sweating  takes  place  in  invalids  disclosing,  even  upon  close 
observation,  no  considerable  elevation  of  temperature.  Upon  the  other 
hand,  it  is  not  uncommon  to  note  an  entire  absence  of  sweating  among 
patients  with  moderate  degrees  of  fever,  which  sometimes  may  conform 
to  the  hectic  type. 

Among  phthisical  patients  in  late  stages  of  the  disease,  with  much 
physical  exhaustion  and  more  or  less  distressing  diarrhea,  night-sweats 
frequently  take  place  following  a  material  diminution  in  the  number  of 
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bowel  movements^  I  recall  but  few  instances  of  recurring  night-sweats 
under  such  conditions  unless  accompanied  by  appreciable  elevations  of 
temperature. 

The  night-sweats  are  of  varying  degrees  of  severity  and  may  occur 
at  different  hours  of  the  day  or  night.  At  times  but  a  slight  moisture 
is  noticeable  upon  the  forehead,  neck,  breast,  shoulders,  hands,  and  face. 
Again,  the  perspiration  may  be  so  profuse  and  drenching  in'  character- 
as  to  saturate  the  clothing  and  bedding.  The  most  exhausting  sweats 
usually  take  place  during  sleep  in  the  early  morning  hours.  Some 
patients  suffer  from  this  annoyance  even  upon  going  to  sleep  during  the 
daytime.  At  such  times  this  symptom  is  likely  to  be  less  pronounced 
than  during  the  night.  The  sweating  may  be  so  general  that  upon 
awakening  the  invalid  experiences  a  most  unpleasant  and  depressing 
sensation,  the  body  being  bathed  in  sweat  and  the  linen  literally  saturated. 
This  may  be  repeated  several  times  during  the  night. 

Various  theories  have  been  presented  to  explain  the  cause  of  sweating, 
none  of  which  appear  perfectly  satisfactory,  owing  to  the  many  conditions 
under  which  it  takes  place  and  the  inconstancy  of  association  with  other 
clinical  features.  It  is  probable  that  the  absorption  of  toxins  and  their 
effect  upon  the  vasomotor  system  are  responsible  in  large  measure  for  its 
occurrence.  It  is  impossible  to  state  definitely  whether  these  toxins 
are  derived  entirely  from  the  tubercle  bacillus  or  the  microorganisms  of 
mixed  infection,  though  it  is  quite  likely  that  both  may  play  an  important 
part  in  producing  this  result.  To  what  extent  the  state  of  the  pulse  and 
respiration  influence  the  condition  has  not  been  positively  determined. 
Just  why  the  sweating  takes  place  only  during  sleep  is  somewhat  difficult 
of  explanation.  The  action  of  the  toxins  upon  the  centers  controlling 
the  secretion  of  the  sweat-glands  is  especially  apparent  at  a  time  of  un- 
conscious relaxation.  Irrespective  of  the  direct  exciting  cause,  it  is  likely 
that  several  contributory  forces  are  also  operative,  the  nature  of  which 
remains  for  the  physiologic  chemist  to  determine. 


CHAPTER  XXI 

EMACIATION  AND  LOCAL  OBJECTIVE  SYMPTOMS 

EMACIATION 

Loss  of  weight  is  one  of  the  important  symptoms  of  consumption. 
It  bears  several  definite  relations  to  the  tuberculous  process.  Emacia- 
tion, with  corresponding  impairment  of  the  general  resistance,  renders 
the  patient  distinctly  more  susceptible  to  the  original  tuberculous  in- 
vasion. The  infection  once  established,  contributes  almost  unavoid- 
ably to  a  further  loss  of  weight.  Finally,  the  only  rational  method  ^of 
securing  an  ultimate  arrest  of  the  tuberculous  process  is  the  main- 
tenance of  an  improved  nutrition.  On  account  of  these  _  established 
relations  between  the  weight  and  the  pulmonary  condition  it  is  easy  to 
appreciate  the  overwhelming  importance  of  judicious  superalimentation. 
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With  but  few  exceptions  does  the  emaciation  go  hand  in  hand  with  an 
advancing  activity  of  the  tuberculous  infection.  It  is  true  that  some 
patients  exhibit  physical  evidences  of  rapidly  extending  pulmonary 
disease  without  displaying  for  a  time  any  considerable  impairment 
of  body-weight.  Occasionally  I  have  noted  wide-spread  involvement 
of  the  lungs  with  extensive  destruction  of  tissue  in  very  corpulent 
individuals,  but  such  instances  are  decidedly  exceptional. 

Rarely  are  patients  fortunate  enough  to  secure  an  arrest  of  the  tuber- 
culous process  without  the  attainment  of  greatly  improved  nutrition. 
If  so,  it  is  found,  upon  investigation,  that  success,  as  a  rule,  results  not 
after  the  failure  of  an  attempt  to  increase  body-weight,  but  despite  the  lack 
of  any  effort  in  this  direction.  In  other  words,  the  patient  possessing 
well-marked  powers  of  resistance  chances  to  secure  the  arrest  of  an  in- 
cipient infection  without  being  compelled  to  resort  to  a  method  which  is 
invaluable  to  the  majority  of  cases.  It  may  be  added  that  patients 
recovering  from  consumption  without  manifesting  gain  in  weight  are 
almost  invariably  free  from  fever  and  have  not  displayed  any  appreciable 
loss  of  their  average  weight. 

The  relation  of  fever  to  general  nutrition  is  of  vast  significance, 
the  loss  of  weight  usually  corresponding  to  the  height  and  persistence 
of  the  temperature  elevation.  This  relation  exists  not  only  because  of 
the  impaired  appetite  and  digestion,  but  also  by  virtue  of  the  fact  that 
both  the  fever  and  the  emaciation  are  directly  dependent  upon  the  absorp- 
tion of  toxic  products.  As  long  as  the  fever  continues  it  is  extremely 
difficult  to  overcome  the  depraved  nutrition  even  to  a  slight  extent. 

The  emaciation  relates  first  to  the  loss  of  subcutaneous  fat,  but 
this  does  not  obtain  to  an  equal  degree  in  all  parts  of  the  body.  In 
some  individuals  the  face  retains  surprisingly  its  normal  contour,  while 
the  limbs  and  body  become  distressingly  thin.  In  other  cases  the  con- 
figuration of  the  face  is  distinctly  changed,  the  features  assuming  a 
characteristic  drawn  and  pinched  appearance,  while  the  outline  of  the 
limbs  is  not  proportionately  affected.  In  regaining  weight  the  improved 
condition  is  sometimes  noted  in  the  face  without  appreciable  change  in 
the  body  or  limbs,  while  in  others  the  face  is  the  last  to  exhibit  improved 
nutrition.  It  is  well  to  observe  carefully  in  all  cases  the  appearance  of 
the  neck  and  hands,  the  former  often  showing  in  a  strikingly  impressive 
manner  the  effect  of  advancing  emaciation. 

As  the  flesh  is  regained  there  is  a  noticeable  tendency  toward  the 
accumulation  of  adipose  tissue  over  the  abdomen  and  hips.  The  in- 
creased weight  is  rarely  distributed  with  impartiality  over  the  entire 
body.  This  is  due  largely  to  the  lack  of  exercise  and  the  consequent 
deficient  muscular  development.  In  fact,  the  emaciation  is  occasioned 
in  part  by  the  atrophy  of  the  muscles  from  disuse,  and  with  returning 
weight  the  limbs,  by  virtue  of  the  enforced  rest,  fail  to  assume  their 
normal  contour,  the  superabundant  fat  then  being  accumulated  over 
the  abdomen. 

LOCAL  OBJECTIVE  SYMPTOMS 

The  local  manifestations  pertaining  to  pulmonary  tuberculosis  which 
are  not  at  the  same  time  subjective  in  type  are  comparatively  unim- 
portant. They  may  be  said  to  constitute  matters  of  clinical  interest 
rather  than  of  especial  practical  significance.  A  few  of  these  symptoms 
are  perhaps  worthy  of  some  description. 
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One  of  the  most  striking  phenomena  is  the  frequent  changed  appear- 
ance of  the  ends  of  the  fingers.  The  peculiar  contour  of  the  terminal 
phalanges  has  been  described  as  ['clubbed/'  and  is  believed  to  be  char- 
acteristic of  tuberculosis.  This  in  a  measure  is  quite  incorrect,  as  in 
uncomplicated  pulmonary  tuberculosis  it  is  rare  to  observe  genuine  club- 
bing of  the  finger-tips.  Care  should  be  taken  to  discriminate  between 
the  so-called  clubbing  of  the  fingers  and  the  marked  forward  incurvation 
of  the  nails.  Properly  speaking,  the  term  "  clubbed  fingers"  refers  to 
a  pronounced  thickening  of  the  terminal  phalanges  referable  entirely 
to  the  soft  parts,  without  change  in  the  shape  and  size  of  the  nail.  This 
is  not  altered  in  any  material  respect,  but  the  ends  of  the  fingers  give 
the  appearance  of  being  shortened  and 
broadened.  The  nails  are  almost  in- 
variably perfectly  straight  and  but 
little  cyanosed.  This  type  of  finger 
is  found  in  connection  with  chronic  or 
fetid  bronchitis  and  bronchiectasis, 
either  existing  alone  or  complicating 
tuberculosis.  In  view  of  the  frequency 
of  these  coexistent  conditions  it  is  not 
unusual  to  find  clubbing  of  the  fingers 
among  pulmonary  invalids.  In  724 
cases  concerning  whom  observations 
were  made  at  the  Phipps  Institute 
during  1908,  32.73  per  cent,  were 
recorded  as  having  clubbed  fingers. 
Statistics  were  also  taken  during  a 
period  of  two  years,  and  out  of  1368 
patients  31.57  per  cent,  were  reported 
as  conforming  to  this  type. 

The  change  which  is  more  defi- 
nitely characteristic  of  consumption 
is  the  long,  slender,  and  tapering  fin- 
ger, devoid  of  any  suggestion  of  thick- 
ening, but  with  pronounced  incurving 
of  the  nails,  which  are  usually  some- 
what cyanosed.  In  pulmonary  tuber- 
culosis it  is  not  uncommon  also  to 
note  long,  slim,  and  narrow  hands, 
with  slender  but  non-tapering  fingers, 
both  with  and  without  incurving  nails. 

Irrespective,  however,  of  the  shape 
of  the  fingers,  a  large  number  of  con- 
sumptive patients  are  found  upon  examination  to  have  curved  nails. 
A  considerable  proportion  present  a  slight  forward  incurvation  together 
with  a  certain  degree  of  thickening  of  the  terminal  phalanges.  It  is 
more  frequent  to  note  the  appearance  of  these  mixed  types  ^  in  very 
chronic  cases.  This  concomitancy  is  likely  to  occur  in  cases  with  more 
or  less  cavity  formation  or  bronchiectasis.  Upon  the  'whole,  curved 
nails  are  considerably  more  common  in  pulmonary  tuberculosis  than  the 
typical  clubbing  of  fingers.  In  one  year  at  the  Phipps  Institute  44.6 
per  cent,  were  reported  as  having  curved  nails,  and  in  a  summary  of  two 
years  44.33  per  cent,  among  1367  patients. 
11 


Fig.  2. — Photograph  of  hands, 
patient  in  advanced  phthisis.  Note 
long,  thin  hand  with  clubbing  of  fingers 
and  curving  of  nails. 
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Hypertrophic    pulmonary    osteo-arthropathy,     first    described    by 
Bamberger,    is   exceedingly   rare   in   pulmonary   tuberculosis.     Among 


Fig.  3. — Drawing  of  hands  of  a  pulmonary  invalid,  illustrating  the  slight  characteristic 
clubbing  of  the  terminal  phalanges,  without  curving  of  the  nails.  Note  lateral  and  anteroposterior 
thickening 


2300  cases  I  have  never  observed  a  single  instance.     According  to  H.  E. 
Symes  Thompson,  of  England,  the  painful  enlargement  of  certain  bones 
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i  ?  this  condition  is  often  Preceded  by  clubbing  of  the  fingers 

While  the  disease  may  be  secondary  to  other  than  pulmonary  affections  it 
usually  is  found  in  connection  with  pulmonary  or  bronchiectatic  conditions 
The  theory  of  toxic  action  in  the  production  of  these  changes  has  been 
advocated  by  Marie.  It  is  probable  that  the  absorption  into  the  circu- 
lation of  toxic  products  emanating  originally  from  a  lesion  in  the  respira- 


recent 


Fig.  4.— Drawing  of  hands  of  a  pulmonary  invalid  showing  the  oft-noted  slight  incurving  of  the 
nails,  with  characteristic  tapering  of  the  fingers  both  laterally  and  anteroposteriorly. 

tory  tract  is  a  direct  causative  agent.  Thompson  has  made  an  exhaustive 
study  of  the  condition  and  has  reported  a  series  of  88  cases,  68  being 
genuine  instances  of  osteo-arthropathy,  10  doubtful  in  character,  and 
10  in  all  probability  instances  of  its  early  development.  While  many  of 
his  cases  were  collected  from  the  literature,  "9  are  cases  which  have 
recently  been  in  the  Brompton  Hospital,  1  was  in  St.  George's  Hospital 
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in  1898  and  1899,  1  was  in  the  London  Hospital  in  1901  and  1902,  1  was 
in  St.  Thomas's  Hospital  in  1901,  and  4  are  published  cases  which  have 
not  hitherto  been  looked  upon  as  cases  of  osteopathy." 

The  condition  is  reported  much  more  commonly  in  males  than  in 
females,  and  is  thought  to  affect  chiefly  the  third  and  fourth  decades  of 
life.  It  is  found  principally  in  patients  with  some  intrathoracic  suppura- 


5. — Drawing  of  the  long  thin  hands  of  a  pulmonary  invalid,  showing  slender,  non-tapering 
fingers  with  incurving  nails. 

tive  condition,  congenital  heart  disease,  or  syphilis.  The  clubbing  of 
fingers  is  usually  more  pronounced  than  the  type  ordinarily  observed 
in  pulmonary  tuberculosis.  Thompson  describes  the  thickening  of  the 
finger-ends  as  occurring  in  both  the  transverse  and  anteroposterior 
diameters.  ^  The  nails  are  of  large  size,  very  brittle,  broad  and  curved. 
The  onset  is  extremely  insidious  and  is  characterized  by  slight  stiffness 
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of  wrists  and  ankles  followed  by  swelling.  The  knees  are  often  subse- 
quently involved. 

The  skin  of  the  tuberculous  patient  is  usually  dry,  although  the  hands 
are  often  cold  and  clammy.  In  addition  to  a  very  perceptible  dryness, 
the  skin  is  often  harsh  and  slightly  scaling,  the  furfuraceous  aspect  being 
more  common  over  the  trunk.  This  element  of  dryness  is  characteristic 
of  the  hair  and  nails,  which  are  also  brittle.  There  is  frequently  an 
unusual  development  of  fine,  downy  hair  upon  the  skin  in  children. 
This  appears  especially  upon  the  cheeks,  in  front  of  the  ears,  upon  the 
upper  lip,  the  forehead,  and  the  back  along  the  spine.  A  not  infrequent 
condition  is  the  brownish-yellow,  dry,  scaling  rash  of  pityriasis  versicolor, 
most  abundant  upon  the  anterior  portion  of  the  chest  or  abdomen! 
As  emaciation  progresses  the  skin  becomes  somewhat  wrinkled;  as 
anemia  increases  it  is  more  sallow  or  even  cachectic,  and  with  advancing 
cardiac  or  respiratory  embarrassment  it  is  more  cyanosed  and  sometimes 
edematous.  Cyanosis  and  edema  will  be  referred  to  under  Symptoms 
Referable  to  the  Circulation. 

The  facial  aspect  and  complexion  may  vary  more  or  less  according  to 
the  particular  type  of  the  tuberculous  disease.  In  those  with  pronounced 
ymphatic  involvement  the  features  are  coarse,  the  nose  broad,  the  lips 
thick,  the  general  contour  of  the  face  somewhat  gross,  and  the  complexion 
muddy.  In  the  distinctly  phthisical  type  the  skin  is  often  extremely 
fair,  with  the  subcutaneous  veins  especially  prominent,  and  sometimes 
the  face  suffused  with  a  hectic  flush. 

Upon  percussing  the  anterior  portion  of  the  chest  tiny  fibrillary 
contractions  of  the  underlying  muscle  are  sometimes  observed.  In 
others  an  undulatory  wave  is  transmitted  from  the  point  of  percussion 
to  the  farthest  extremity  of  the  muscle.  This  is  regarded  as  a  phenome- 
non of  degeneration,  and  is  produced  by  the  hyperirritability  of  the 
atrophied  muscle. 

Slight  hyperesthesia  of  the  skin  is  sometimes  noticed  in  extremely 
nervous  persons.  I  have  been  unable  to  observe  any  relation  between 
this  manifestation  and  the  character  or  extent  of  structural  lesions.  It 
is  possibly  more  common  in  febrile  cases  with  considerable  emaciation 
and  exhaustion.  The  scapular  muscles  upon  one  side  are  found  atrophied 
in  a  very  considerable  number  of  cases,  particularly  those  of  long  duration. 
The  records  of  the  Phipps  Institute  show  an  atrophied  condition  of  the 
scapular  muscles  in  34.85  per  cent,  of  all  cases  observed  during  three  years. 


CHAPTER  XXII 
CIRCULATORY  DISTURBANCES  •. 

THE  symptoms  attributable  to  the  circulation  observed  in  pulmonary 
tuberculosis  are  acceleration  of  the  pulse  in  the  absence  of  recognized 
cardiac  lesions,  changes  in  the  heart  itself,  including  its  dislocation, 
symptoms  of  resulting  stasis,  and,  finally,  pulmonary  hemorrhage. 
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Increased  rapidity  of  the  pulse-rate  due  to  various  causes  may  occur 
at  any  period  during  the  course  of  the  disease.  It  is  often  noted  in 
early  stages,  and  when  unassociated  with  other  symptoms  or  physical 
signs  is  frequently  regarded  as  indicative  of  a  threatening  tuberculous 
invasion.  The  truth  is  that  in  many  such  instances  the  patient  is  already 
the  subject  of  tubercle  deposit,  the  evidences  of  which  thus  far  have 
been  incapable  of  precise  determination.  In  other  cases  the  pulse  does 
not  become  frequent  until  a  very  late  stage  of  the  disease.  Tachycardia 
may  be  present  in  the  acute  and  the  chronic  forms  of  phthisis.  When 
occurring  in  very  early  periods,  it  is  rarely  associated  with  an  acceleration 
of  respiration.  It  often  develops  independently  of  fever  and  in  the 
absence  of  pronounced  physical  signs.  Le"quyer  calls  especial  attention 
to  the  discrepancy  between  the  pulse  and  the  temperature,  and  opposes 
the  view  entertained  by  some  observers  as  to  an  intimate  connection 
between  the  two.  Many  patients  with  considerable  elevation  of  tem- 
perature, rapid  breathing,  and  marked  evidences  of  active  tuberculous 
infection  fail  to  exhibit  this  symptom  to  any  great  extent. 

In  the  very  incipiency  of  the  infection  the  lack  of  relationship  between 
the  pulse  and  respiration  is  of  considerable  interest.  At  such  a  time  the 
increased  frequency  of  the  pulse  without  apparent  change  in  the  respira- 
tion is  of  some  importance  from  a  diagnostic  standpoint.  In  like  manner 
the  accelerated  pulse-rate  in  the  absence  of  fever  in  early  stages  represents 
a  rather  striking  feature,  and  is  possessed  of  much  significance  in  doubtful 
cases.  Lasegue  believes  this  to  be  a  distinguishing  characteristic  per- 
mitting accurate  differentiation  between  chloranemia  and  incipient 
tuberculosis.  It  is  desirable,  however,  not  to  attach  too  much  importance 
to  this,  provided  all  other  indications  of  tuberculosis  are  wanting.  The 
symptom  is  not  infrequent  in  other  conditions  and  may  be  due  to  a 
variety  of  causes.  It  is  generally  unsafe  to  assume  that  a  rate  continu- 
ously above  90,  without  temperature  elevation,  is  a  sufficient  indication 
of  tuberculous  infection,  as  some  have  asserted. 

The  persistence  of  tachycardia  constitutes  one  of  the  most  important 
features  of  pulmonary  tuberculosis.  It  possesses  vast  prognostic  import 
and  suggests  more  imperatively  even  than  fever  the  necessity  of  absolute 
rest.  When  present  in  cases  with  advanced  infection  and  extensive 
lesions,  it  usually  indicates  intense  systemic  intoxication. 

The  acceleration  of  the  pulse  may  vary  from  a  slightly  increased 
frequency  to  the  point  of  genuine  tachycardia.  In  some  cases  the  rapid 
pulse-rate  is  temporary  in  duration,  being  subject  to  considerable  varia- 
tion according  to  external  conditions.  While  gradual  improvement  is 
sometimes  observed  in  the  absence  of  exciting  causes,  it  often  happens 
that  the  increased  rapidity  persists  indefinitely.  The  instability  is 
especially  noticeable  among  patients  whose  nervous  equilibrium  is  quickly 
disturbed  by  apparently  trifling  influences. 

Acceleration  of  the  pulse  is  an  especially  common  symptom  among 
young  pulmonary  invalids,  in  whom  it  is  subject  to  much  variation. 
It  is  found  to  be  increased  by  slight  exercise  or  nervous  excitement. 
It  may  be  produced  by  card-playing,  animated  conversation,  emotion, 
or  the  ingestion  of  a  hearty  meal.  The  pulse  in  such  cases  is  usually 
slow  in  the  morning,  but  suddenly  becomes  accelerated  upon  the  advent 
of  exciting  causes.  In  innumerable  instances  I  have  found  not  only 
that  rest  is  necessary  in  order  to  reduce  this  disturbance  to  a  minimum, 
but  a  degree  of  isolation  as  well,  even  to  the  exclusion  of  the  few  social 
diversions  permitted  to  pulmonary  invalids. 
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In  some  cases  the  increased  pulse-rate  may  be  extreme  without 
being  associated  with  dyspnea  or  other  subjective  symptoms  sufficient 
to  excite  the  attention  of  _the  patient.  In  other  instances  there  are 
restlessness,  dyspnea,  cardiac  palpitation,  and  inability  to  sleep.  I 
have  in  mind  the  case  of  a  woman,  thirty-five  years  of  age,  who  came 
to  Colorado  in  1899  with  moderate  involvement  of  each  lung  and  but 
slight  elevation  of  ^  temperature.  On  account  of  extreme  prostration 
she  was  accompanied  upon  her  journey  by  her  attending  physician. 
Upon  their  arrival  I  was  informed  that  for  many  weeks  it  had  been 
necessary  for  her  to  maintain  the  recumbent  position  on  account  of  a 
very  ^  rapid  pulse  with  associated  distressing  symptoms.  The  pulse 
remained  from  160  to  180  for  several  weeks,  although  there  was  no 
cardiac  lesion.  It  was  impossible  for  the  patient  to  sit  up  without 
alarming  symptoms  of  collapse.  Liquid  food  was  taken  through  a  drink- 
ing tube.  Emaciation  was  extreme,  the  patient  weighing  but  seventy- 
five  pounds.  Heart  stimulation  was  employed  tentatively,  but  relief 
was  obtained  chiefly  through  the  cautious  administration  of  opiates. 
During  the  four  years  that  she  remained  under  my  observation  she 
exhibited  a  progressive  improvement,  gaining  eighty  pounds  in  weight, 
securing  a  complete  arrest  of  the  tuberculous  process,  with  entire  relief 
of  the  tachycardia,  although  residing  in  a  distant  part  of  the  State  at 
an  altitude  of  7500  feet — one-third  higher  than  Denver. 

Acceleration  without  cardiac  involvement  may  be  due  in  part  to- 
fever,  anemia,  the  toxins  incident  to  the  tubercle  bacilli  and  mixed 
infections,  pressure  upon  the  vagus  from  tuberculous  mediastinal  glands, 
and  reduced  intra-arterial  pressure.  Weakening  of  the  cardiac  muscle 
undoubtedly  plays  an  important  part,  together  with  the  vascular  dilata- 
tion so  common  among  consumptives.  I  have  been  impressed  by  the 
uniform  diminution  of  blood-pressure  exhibited  by  my  patients  in  a 
series  of  examinations  recently  made.  It  would  seem  that  to  some 
extent  this  condition  may  exist  as  a  partial  factor  in  the  production  of 
an  increased  pulse-rate.  In  some  instances  the  symptom  is  possibly 
attributable  in  large  measure  to  nervous  excitation. 

Increased  frequency  of  the  rate  usually  fails  to  respond  to  the  employ- 
ment of  therapeutic  remedies  calculated  to  slow  the  pulse,  but  often 
yields  to  the  influence  of  rest  and  non-depressing  sedative  agents.  Cold 
applications  over  the  heart  are  of  little  value.  Stimulants  are  inappro- 
priate. Overindulgence  in  the  ingestion  of  food  should  be  forbidden. 

Irregularity  of  the  pulse  during  the  course  of  consumption  occurs 
comparatively  seldom  in  connection  with  increased  frequency.  Occa- 
sionally it  may  exist,  however,  as  may  also  slowing  of  the  pulse. 
At  this  time  I  am  attending  a  woman  in  middle  life  who  is  securing 
a  very  satisfactory  degree  of  arrest  following  extensive  active  involve- 
ment' of  both  lungs,  with  considerable  excavation.  For  months  there 
have  been  absence  of  fever,  marked  diminution  of  cough  and  expec- 
toration, pronounced  gain  in  weight,  and  evidences  of  extensive 
fibrosis.  Of  late  she  has  developed  a  disturbing  irregularity  of  the 
pulse,  which  has  also  become  very  much  slower  than  formerly,  and  is 
ranging  in  the  neighborhood  of  40.  I  have  been  able  to  recognize  no 
lesion  of  the  heart,  and  the  cause  of  the  bradycardia  remains  purely 
a  matter  of  conjecture,  although  the  probability  of  myocarditis  is  ap- 
parent. 

Changes  of  rhythm  are  recognized  but  exceptionally  in  connectio 
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with  tachycardia.  Regardless  of  the  rate,  however,  arrhythmia  is  not 
infrequently  present  in  neurotic  invalids,  in  late  stages,  and  in  tuberculous 
meningitis. 

In  most  cases  of  pulmonary  tuberculosis  the  pulse  is  soft  and  easily 
compressible.  The  blood-pressure  apparatus  registers  a  low  arterial 
tension  in  the  majority  of  instances.  In  the  presence  of  certain  compli- 
cations— notably  arteriosclerosis,  nephritis,  and  hypertrophy  of  the 
heart — the  blood-pressure  is  materially  raised.  If  these  conditions 
are  not  present,  the  blood-pressure,  as  a  rule,  is  progressively  reduced 
in  advancing  stages  of  the  disease.  A  soft  pulse  of  low  tension  is 
often  noted  in  connection  with  more  or  less  waste  of  nutrition  and 
general  exhaustion.  In  cases  of  incipient  infection  when  the  diagnosis 
is  somewhat  obscure,  some  observers  have  attached  a  degree  of  importance 
to  a  continuous  diminution  of  blood-pressure.  It  is  noteworthy  that 
differences  of  blood-pressure,  as  a  result  of  various  causes,  are  more 
pronounced  in  tuberculosis  than  in  health. 

In  some  cases  the  pulse  is  full  and  bounding,  with  associated  cardiac 
excitability,  the  exaggerated  heart  action  at  once  being  recognized  by 
the  stethoscope.  This  form  is  more  frequently  observed  either  in  con- 
nection with  fever  incident  to  inflammatory  disturbances  or  in  a  few 
highly  excitable  and  neurotic  subjects.  The  sounds  may  be  noticeably 
louder  and  the  impulse  intensified  to  such  an  extent  as  to  produce  a  dis- 
tinct rise  and  fall  of  the  stethoscope  with  each  pulsation. 

Changes  in  the  Heart  Itself. — Many  observers  believe  the  size  of  the 
heart  to  be  uniformly  small  in  pulmonary  tuberculosis.  Others  have 
entertained  radically  different  opinions.  Upon  the  whole,  the  weight 
of  evidence  inclines  to  a  belief  in  its  diminished  size  in  a  considerable 
proportion  of  cases.  In  former  years  the  conviction  as  to  the  small 
heart  of  pulmonary  invalids  was  formed  chiefly  from  the  evidences 
obtained  at  autopsy.  Upon  the  basis  of  physical  examinations  and 
autopsy  findings  Laennec,  Louis,  Rokitansky,  and  Bizot  concluded  that 
the  small  heart  was  common  among  consumptives.  The  same  view  was 
held  by  Beneke  (quoted  by  Blumenfeld),  Bodington,  Brehmer,  and  Fother- 
gil.  The  relation  of  cause  and  effect,  however,  was  not  entirely  clear. 
Some  were  of  the  opinion  that  the  diminished  size  was  directly  attributable 
to  the  pulmonary  infection,  and  others  that  a  congenital  cardiac  hypoplasia 
rendered  the  individual  especially  predisposed  to  infection.  It  was  be- 
lieved that  in  many  instances  this  was  a  determining  factor  in  the  develop- 
ment of  tuberculosis.  According  to  Norris,  the  heart  was  found  by  Louis, 
among  112  autopsies,  to  be  reduced  in  size  in  about  one-half  the  cases, 
with  definite  enlargement  in  but  three.  Norris  has  also  quoted  the  results 
obtained  by  Spatz  from  327  autopsies  upon  tuberculous  subjects,  the 
heart  being  smaller  than  normal  in  a  majority  of  instances.  Brown  has 
referred  to  the  observations  of  Renter,  who,  in  1884,  in  261  autopsies 
upon  tuberculous  patients,  found  a  reduction  of  size  in  29  per  cent, 
of  the  men  and  in  56  per  cent,  of  the  women.  He  has  also  quoted  the 
statistics  of  Sequer,  who  found  a  small  heart  in  24.5  per  cent,  of  200  men 
and  50  per  cent,  of  70  women. 

Some  observers  quoted  by  Hutchinson,  Norris,  and  Brown,  among 
whom  are  Hirsch,  Lebert,  Reuter,  Sequer,  Renault,  Bollinger,  and  Bauer, 
have  called  attention  to  a  frequent  increase  in  the  size  of  the  heart.  The 
research  work  conducted  during  the  last  few  years  at  the  Phipps  Institute 
indicates  that  the  heart  in  pulmonary  tuberculosis  is  often  large  not  only 
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in  proportion  to  the  size  of  the  body  at  autopsy,  but  also  from  the  stand- 
point of  the  estimated  weight  in  health.  Several  authorities  by  the  use 
of  the  x-ray  have  determined  that  a  heart  which  early  in  tuberculosis 
is  distinctly  small,  may  later  become  hypertrophied  and  dilated. 

It  is  apparent  from  the  preceding  observations  that  the  preponderance 
of  evidence  suggests  a  heart  of  subnormal  size  in  very  many  cases  of 
pulmonary  tuberculosis,  but  a  secondary  enlargement  in  others  resulting 
from  the  imposition  of  excessive  work  on  account  of  extensive  pulmonary 
impairment.  In  addition  to  the  pulmonary  and  pleural  lesions  some 
observers  have  attributed  the  cardiac  hypertrophy  in  many  cases  to  the 
abuse  of  alcohol,  nephritic  complications,  and  arteriosclerosis.  It  is 
quite  generally  believed  at  the  present  time  that  the  small  heart  of  pul- 
monary invalids  is  incident  to  the  disease,  rather  than  being  a  predis- 
posing cause,  although  the  precise  manner  in  which  the  reduction  of 
size  takes  place  is  not  definitely  known.  Weakness  of  the  heart  may 
develop  as  a  result  of  general  exhaustion  and  cachexia,  for  excessive 
loss  of  weight,  fever,  and  anemia  inevitably  produce  pathologic  changes 
in  the  heart  muscle.  In  cases  of  profound  toxemia  marked  degenerative 
changes  are  likely  to  ensue.  Under  these  circumstances  it  may  be 
readily  conceived  that  in  uncomplicated  cases  a  gradual  reduction  of 
size  may  result,  and  that  associated  disturbances  with  a  pronounced 
diminution  of  respiratory  capacity  may  produce  appreciable  enlargement. 

In  the  majority  of  cases  of  pulmonary  tuberculosis  it  is  utterly  im- 
possible upon  physical  examination  to  form  accurate  conclusions  con- 
cerning the  size  of  the  heart.  Even  adherence  to  a  careful  technic  in 
conducting  the  exploration  of  the  chest  will  not  preclude  many  sources 
of  confusion.  In  connection  with  the  rc-ray  as  a  factor  of  diagnosis, 
it  has  been  shown  that  the  possibilities  of  error  in  attempting  to  estimate 
the  size  of  the  heart  by  means  of  percussion  and  auscultation  are  so 
great  as  practically  to  vitiate  any  definite  conclusions.  The  difficulties 
arise  largely  from  the  pulmonary  contraction  changes  incident  to  the 
fibrous  tissue  proliferation.  There  results  in  very  many  cases  not  only 
such  retraction  of  lung  tissue  as  to  expose  a  greater  surface  of  the  heart 
and  produce  a  distinct  alteration  in  the  outlines  of  cardiac  dullness  and 
flatness,  but  also  so  marked  contraction  as  to  cause  a  radical  change 
in  the  position  of  the  heart  itself.  By  means  of  the  z-ray,  however, 
fairly  accurate  information  may  be  acquired  as  to  its  size  and  position. 
Upon  reference  to  Chapter  XLII  it  will  be  found  that  in  a  series  of  50 
patients  in  active  stages  of  pulmonary  tuberculosis  concerning  whom 
radiographic  observations  were  made,  the  heart  was  found  of  small 
size  in  25  instances,  either  partially  or  entirely  obscured  in  19,  and  ap- 
parently of  normal  size  in  the  remaining  cases. 

The  size  of  the  heart  in  pulmonary  tuberculosis  should  not  be  dismissed 
without  reference  to  the  careful  researches  by  Woods  Hutchinson  from 
the  standpoint  of  comparative  pathology.  The  basis  of  his  studies  was 
a  large  number  of  autopsies  performed  during  a  period  of  two  years  upon 
the  bodies  of  tuberculous  animals  dying  at  the  gardens  of  the  London 
Zoological  Society  in  Regent's  Park.  In  searching  for -an  explanation 
of  the  pronounced  differences  in  the  susceptibility  of  various  animals  to 
tuberculous  infection,  he  finally  began  an  investigation  as  to  the  relative 
size  of  the  heart  in  proportion  to  the  body-weight.  Continued  work 
along  this  line  seemed  to  explain  all  inconsistencies  as  to  susceptibility 
among  the  different  groups.  It  was  found  that  birds  and  mammals  with 
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a  large  heart  in  proportion  to  the  body-weight  were  comparatively 
immune,  while  those  having  a  proportionately  reduced  heart-weight 
exhibited  a  considerable  degree  of  predisposition. 

Position  of  the  Heart. — Varying  degrees  of  cardiac  displacement  occur 
in  quite  a  large  majority  of  cases  of  pulmonary  tuberculosis.  The  dis- 
location is  produced  chiefly  by  the  traction  resulting  from  fibrous  tissue 
formation  in  the  lung  and  pleura.  This  may  pull  the  heart  in  almost 
any  direction.  The  organ  is  also  not  infrequently  pushed  out  of  its 
normal  position  on  account  of  the  pressure  exerted  by  either  pleural 
effusion  or  pneumothorax.  While  cardiac  displacement  is  quite  fully 
discussed  in  Chapter  LIV  in  connection  with  the  pleuritic  complications 
of  pulmonary  tuberculosis,  it  is  well  to  call  attention  briefly  to  a  few 
features  of  present  interest. 

The  proportion  of  such  cases  is  undoubtedly  much  larger  than  has 
been  generally  supposed.  Slight  displacements  are  usually  not  appre- 
ciated upon  physical  examination.  Even  moderate  deviations  from  the 
normal  position  quite  often  escape  recognition.  That  the  condition  is 
far  more  frequent  than  would  be  indicated  by  the  results  of  careful 
clinical  examination  is  shown  by  the  evidence  disclosed  through  the  use 
of  the  z-ray.  My  own  experience  has  demonstrated  that  in  very  many 
cases  slight  or  moderate  degrees  of  cardiac  displacement  are  present, 
though  often  not  suggested  by  the  physical  findings.  In  a  series  of  50 
cases  subjected  to  the  radiograph  on  account  of  other  interesting  features, 
cardiac  displacement  was  found  in  35  instances,  or  70  per  cent.  In 
all  of  these  cases  the  dislocation  was  produced  by  the  traction  incident 
to  fibrous  tissue  contractile  change  during  the  course  of  pulmonary 
tuberculosis.  The  heart  was  moved  very  appreciably  to  the  right  in 
10  cases,  to  the  left  in  13,  upward  in  6,  upward  and  to  the  right  in  5, 
and  upward  and  to  the  left  in  1.  This  proportion  is  in  marked  contrast 
to  the  results  obtained  at  the  Phipps  Institute,  where  the  percentage 
of  such  cases  is  very  small. 

Most  observers  are  of  the  opinion  that  in  incipient  stages  cardiac 
displacement  is  rarely,  if  ever,  present.  Many  clinicians  are  inclined 
to  minimize  the  extent  of  dislocation  produced  by  unilateral  contractile 
changes  incident  to  healed  apical  lesions.  It  has  been  asserted  by  a 
few  that  changes  from  the  normal  position  are  much  less  likely  to  take 
place  in  the  presence  of  bilateral  tuberculous  processes.  Pottenger's 
views,  derived  from  personal  experience,  are  in  accord  with  my  own 
observations.  He  believes  that  the  absence  of  some  degree  of  cardiac 
dislocation  is  extremely  rare  in  extensive,  long-continued,  pulmonary 
tuberculosis.  Even  by  the  detailed  application  of  a  correct  technic 
a  positive  diagnosis,  as  previously  stated,  is  frequently  quite  impossible 
upon  the  basis  of  the  physical  findings.  Pathologic  changes  in  immediate 
contiguity  to  the  pericardium  may  be  quite  sufficient  to  obscure  the  results 
of  palpation,  percussion,  and  auscultation.  It  may  be  confusing  to 
attempt  a  differentiation  between  simple  displacement  in  consumptives 
and  changes  in  size.  Difficulties  may  be  encountered  through  the  re- 
traction of  lung  upon  the  left  side,  a  considerable  portion  of  the  heart 
being  denuded  of  its  pulmonary  covering  and  thus  increasing  the  area  of 
cardiac  dullness  or  flatness.  Unilateral  contractile  changes  are  usually 
associated  with  a  compensatory  emphysema  in  the  other  lung,  which 
may  add  further  obstacles  to  a  precise  determination  of  the  cardiac 
outlines.  On  account  of  previous  pleural  adhesions,  with  pronounced 
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contractile  changes  in  lung  and  pleura,  a  subsequent  pleural  effusion  or 
pneumothorax  may  fail  to  produce  a  displacement  characteristic  of  such 
conditions.  In  some  instances  it  is  impossible  to  detect  the  apex-beat 
by  inspection  or  palpation.  When  the  displacement  is  extreme,  the 
visible  and  palpable  impulse  may  bear  no  relation  to  the  real  position 
of  the  apex.  As  stated  elsewhere,  the  relative  position  of  apex  to  base 
is  sometimes  materially  altered,  and  an  apparent  apex  impulse  may  be 
produced  by  the  direct  contact  of  the  ventricle  with  the  chest-wall. 
When  the  relations  are  much  disturbed,  it  is  often  extremely  difficult 
to  locate  the  valves  upon  auscultation. 

Upward  displacements  seem  to  be  more  frequent  than  any  other. 
Further  studies  with  the  z-ray  in  pulmonary  tuberculosis  will  undoubtedly 
show,  as  in  my  own  cases,  that  this  malposition  occurs  with  great  frequency 
in  association  with  more  or  less  thickening  of  the  mediastinal  pleura 
from  which  the  traction  is  exerted.  In  some  cases  the  lifting  of  the  heart 
may  be  almost  directly  upward,  while  in  others  the  dislocation  may  be 
upward  and  to  the  right  or  left.  Lateral  displacements  without  some 
degree  of  elevation,  while  fairly  common,  are  considerably  less  frequent. 
Brown  asserts  that  displacement  of  the  heart  is  much  more  pronounced 
when  the  right  lung  is  affected,  but  believes  that  marked  dislocation  to 
the^left  occurs  much  more  frequently  than  to  the  right.  My  own  ex- 
perience hardly  coincides  with  these  views.  My  observations  have 
been  to  the  effect  that  displacements  upon  the  left  side  are  sometimes 
fully  as  pronounced  as  those  recognized  upon  the  right.  To  illustrate 
this  phase  of  the  subject  the  reader  is  referred  to  page  455,  Fig.  122, 
showing  a  very  extreme  left-sided  malposition,  which  is  perhaps  quite 
as  distinct  and  unique  as  any  observed  upon  the  right  side.  It  is  probably 
true,  however,  as  stated  by  him,  that  dislocation  of  the  heart  to  the 
right  is  likely  to  be  recognized  more  readily  than  to  the  left,  where  it 
may  occasionally  fail  to  attract  close  attention.  Upon  the  othar  hand, 
a  rather  disproportionate  elevation  of  the  apex  is  found  when  the  traction 
is  exerted^upon  the  left  side.  There  is  usually  more  difficulty  in  detecting 
the  apex  impulse  upon  the  right  side  than  upon  the  left.  It  would  seem 
that  the  frequency  of  either  left-  or  right-sided  displacement  would  be 
dependent  almost  exclusively  upon  the  comparative  occurrence  of 
pulmonary  tuberculosis  upon  the  respective  sides.  It  has  been  the 
opinion  of  clinicians  for  many  years  that  pulmonary  tuberculosis  was 
far  more  common  at  the  right  apex  than  at  the  left.  The  Fourth  Annual 
Report  of  the  Phipps  Institute  shows  that  out  of  724  patients  observed 
during  a  single  year,  the  infection  was  recorded  as  having  taken  place 
in  the  right  apex  in  64.36  per  cent.,  in  the  left  in  only  14.8  per  cent., 
and  undetermined  in  21.54  per  cent.  During  a  period  of  four  years, 
out  of  3718  cases  the  disease  was  reported  to  have  begun^  in  the  right 
apex  in  63.71  per  cent.,  in  the  left  in  20.84,  and  undetermined  in  15.43 
per  cent.  If  upward  displacements  are  eliminated  altogether,  it  is  quite 
likely  that  the  more  frequent  change  might  appear  to  be  upon  the  left 
side,  owing  to  the  line  of  traction  being  applied  more  directly  upon  the 
heart  or  pericardium.  Upon  the  right  side  this  is  exerted  through  the 
mediastinal  pleura,  resulting  in  an  elevation  of  the  heart,  though  perhaps, 
as  a  rule,  in  lesser  degrees  of  lateral  displacement. 

Instances  of  sudden  transposition  of  the  heart  are  very  infrequent, 
although  a  somewhat  abrupt  change  of  position  is  exceedingly  common 
in  pneumothorax  or  rapidly^forming  pleural  effusion.  I  have  very 
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frequently  noted  the  return  of  the  heart  to  its  original  position  upon 
the  withdrawal  of  air  through  a  needle  in  cases  of  valvular  pneumothorax. 

Subjective  symptoms  of  cardiac  displacement  are  often  extremely 
slight  or  absent  entirely.  In  some  cases,  however,  the  clinical  manifes- 
tations are  such  as  to  suggest  to  the  physician  the  existence  of  an  unusual 
strain  upon  the  heart.  These  symptoms  are  often  quite  out  of  proportion 
to  the  extent  of  pulmonary  involvement,  and  must  be  attributable  to 
other  causes  than  the  extent  of  respiratory  incapacity.  Palpitation  is 
one  of  the  most  frequent  complaints  experienced  by  patients  with  more 
or  less  extensive  displacement.  Some  suffer  from  a  sensation  of  faintness, 
particularly  upon  slight  exertion.  In  rare  instances  invalids  have  sus- 
pected that  the  heart  was  upon  the  right  side  or  toward  the  left  axilla  rather 
than  in  its  normal  position.  Tachycardia  is  fairly  common,  while  very 
pronounced  bradycardia  is  not  infrequent.  Arrhythmia  is  also  not 
unusual.  As  a  rule,  the  pulse  is  soft  and  often  appreciably  weak.  As 
previously  stated,  however,  a  large  number  of  patients  with  this  condition 
experience  no  symptoms  whatever,  this  being  occasioned,  no  doubt, 
by  the  gradual  development  of  the  displacement  and  the  corresponding 
adjustment  of  the  heart  to  its  new  relations.  (For  further  discussion 
of  cardiac  displacement  reference  is  made  to  Chap.  XLII,  illustrating 
the  changes  of  position  shown  by  the  x-ray,  to  Chapter  LIV  upon  Dis- 
placement of  Organs,  and  to  Plates  15  and  16,  showing  the  degree  of  dis- 
placement in  an  interesting  case  observed  during  a  period  of  nearly  two 
years  with  autopsy  findings.) 

Other  Forms  of  Circulatory  Disturbances. — Pronounced  organic  change 
in  the  heart  muscle  is  much  less  frequent  than  would  naturally  be  expected 
from  the  obstruction  in  the  lesser  circulation,  the  toxins  of  the  tubercle 
bacillus  and  other  microorganisms,  and  the  strain  to  which  this  organ  is 
subjected,  particularly  in  later  stages  of  the  disease.  Slight  degrees  of 
hypertrophy  of  the  muscle  wall  are,  of  course,  not  uncommon,  but  it 
does  not  appear  that  the  condition  is  often  especially  pronounced.  The 
same  is  true  of  dilatation.  This  has  been  recognized  clinically  in  about 
10  or  11  per  cent,  of  all  the  patients  observed  at  the  Phipps  Institute,  i.  e., 
in  214  cases  out  of  1732.  The  proportion  is  more  than  double,  however, 
upon  the  basis  of  the  autopsy  findings.  That  this  is  not  larger  is  probably 
explained  by  the  inactivity  of  consumptives  and  their  necessarily  pro- 
longed rest  in  bed  in  advanced  cases,  which  to  a  material  extent  lightens 
the  burden  ^  upon  the  heart.  Clinical  recognition  of  dilatation  among 
pulmonary  invalids  is  rather  exceptional,  although  sometimes  observed 
at  high  altitudes  among  consumptives  in  advanced  stages,  after  very 
injudicious  exercise  or  other  gross  indiscretions.  This  is  the  case  among 
emphysematous  and  asthmatic  patients  or  those  exhibiting  great  im- 
pairment of  respiratory  capacity  as  a  result  of  fibroid  phthisis.  It  is 
not  infrequent  in  very  acute  cases,  particularly  those  of  acute  pneumonic 
phthisis  or  in  the  pulmonary  form  of  general  miliary  tuberculosis. 

As  an  indirect  result  of  the  obstructed  blood-current  in  the  pulmonary 
artery  eventual  dilatation  of  the  right  ventricle  may  ensue  even  in  chronic 
cases,  in  which  tricuspid  regurgitation  may  also  develop.  As  stated, 
the  embarrassment  of  the  pulmonary  circulation  takes  place  more  fre- 
quently in  cases  of  considerable  pneumonic  consolidation,  extensive 
fibrosis,  and  emphysema,  as  in  these  conditions  especially  are  the  demands 
upon  the  right  heart  more  insistent.  Hypertrophy  occurs  in  some 
instances,  this  feature  being  regarded  by  S.  von  Unterberger  as  a  com- 
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paratively  early  condition  in  pulmonary  tuberculosis.  As  a  result  of  the 
disturbed  systemic  circulation  engorgement  of  the  liver  not  infrequently 
takes  place.  A  persisting  enlargement  of  this  organ  from  passive  con- 
gestion is  undoubtedly  of  very  unfavorable  prognostic  import. 

Endocarditis  is  not  especially  uncommon  as  a  complication  of  pul- 
monary tuberculosis,  in  many  instances  the  condition  resulting  through 
the  influence  of  secondary  infection.  In  addition  to  the  actual  valvular 
changes  incident  to  the  endocardial  involvement,  a  systolic  murmur 
is  often  detected  in  the  region  of  the  pulmonary  valve,  especially  if 
anemia  is  profound.  An  accentuated  second  sound  is  exceedingly 
common  on  account  of  the  obstruction  to  the  circulation  in  the  pulmonary 
artery  and  the  consequent  increased  arterial  pressure. 

In  an  elaborate  tabulated  report  by  the  Phipps  Institute  regarding 
the  diseases  of  the  circulatory  system  it  is  recorded  that  out  of  734  cases 
in  one  year  674  presented  some  form  of  circulatory  disturbance,  and  in 
three  years  out  of  2274  cases  1732  were  found  thus  affected.  Among  the 
2274  cases  observed  in  three  years  an  accentuated  second  pulmonic 
sound  was  noted  in  1119  cases  and  an  accentuated  second  aortic  in  603. 
Arteriosclerosis  was  present  in  311  cases,  mitral  regurgitation  in  66, 
mitral  stenosis  in  20,  mitral  stenosis  and  regurgitation  in  7,  aortic  stenosis 
in  18,  and  aortic  regurgitation  in  7.  In  a  summary  for  two  years  out 
of  1342  patients,  concerning  whom  a  record  was  preserved  as  to  the 
pulmonic  second  sound,  59.46  per  cent,  were  found  to  have  this  accentu- 
ated. According  to  this  report,  arteriosclerosis  is  apparently  more 
common  in  pulmonary  invalids  than  in  other  individuals,  and  the  thought 
is  suggested  that  this  may  result  from  the  absorption  of  the  toxin  of  the 
tubercle  bacillus.  The  proportion  is  found  to  vary  in  succeeding  years 
from  14  to  21  per  cent. 

Boinet,  of  France,  has  recently  found  evidences  of  atheroma  in  the 
aorta  and  other  large  arteries  in  125  out  of  385  tuberculous  subjects. 
He  believes  that  many  elderly  persons  having  an  atheromatous  condition 
together  with  ordinary  catarrhal  affections  of  the  air-passages  are  in 
reality  suffering  from  tuberculous  infection. 

Varying  degrees  of  stasis  in  the  lesser  circulation  arise  as  the  direct 
effect  of  well-defined  cardiac  disturbance,  although  to  this  cause  there 
sometimes  is  added  a  hydremic  condition  of  the  blood.  Congestion  of 
the  pulmonary  circulation  results  chiefly  from  a  disproportionate  weak- 
ness of  the  left  side  of  the  heart.  The  blood  being  forced  back  into 
the  pulmonary  veins,  there  is  necessarily  an  obstruction  to  the  onward 
flow  in  the  pulmonary  arteries,  which  causes  hypertrophy  and  final 
dilatation  of  the  right  ventricle.  The  condition  known  as  passive  con- 
gestion of  the  lungs  is  essentially  the  result  of  mechanical  obstruction 
to  the  pulmonary  circulation  arising  from  cardiac  weakness  with  or 
without-mitral  lesion. 

The  symptoms  of  this  condition  are  usually  indefinite  in  character, 
although  cyanosis  and  increasing  dyspnea  are  often  manifest.  Pains- 
taking examination  of  the  chest  may  disclose  at  the  bases  a  diminished 
intensity  of  the  respiratory  sounds,  with  slight  changes  in  pitch  and 
quality.  A  moderate  amount  of  moisture  in  the  finer  bronchioles  may 
be  detected  in  this  region.  If  the  congestion  is  extreme,  particularly 
when  associated  with  fever  and  certain  inflammatory  conditions  com- 
plicating tuberculosis,  changes  take  place  in  the  dependent  portions 
of  the  lung,  to  which  the  term  "hypostatic  congestion"  is  applied.  This 
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is  especially  likely  to  result  when  the  patients  are  bedridden  and  essential 
changes  are  recognized  upon  examination.  These  consist  of  impaired 
resonance  upon  percussion  over  the  affected  areas,  diminution  or  absence 
of  respiratory  sounds,  which,  if  recognized,  are  almost  tubular  in  quality, 
with  elevation  of  pitch  and  change  of  rhythm,  and  attended  also  by  an 
abundance  of  bubbling  rales.  In  such  cases  the  cyanosis  and  dyspnea 
are  very  apparent.  The  cough  is  loose  and  productive,  the  expectoration 
being  frothy,  with  occasional  slight  tinges  of  blood.  This  condition  may 
be  associated  with  small  areas  of  consolidated  pulmonary  tissue.  The 
hypostatic  congestion  is  usually  bilateral,  unless  the  patient  is  accustomed 
to  lie  for  long  periods  upon  one  side. 

Edema  of  the  lungs,  consisting  of  transudation  of  the  watery  con- 
stituents of  the  blood  into  the  bronchial  tubes,  may  result  from  the 
combined  effect  of  several  causes.  It  may  appear  at  times  of  great 
debility,  with  pronounced  anemia,  or  perhaps  in  association  with  ad- 
vanced kidney  lesions,  or  it  may  result  from  an  acute  bronchopneu- 
monia.  It  may  be  observed  at  times  as  the  direct  effect  of  a  sudden 
loss  of  heart  power  from  any  cause.  In  several  instances  I  have  noted 
this  distressing  condition  as  a  delayed  result  of  pulmonary  hemorrhage, 
though  in  such  cases  a  more  direct  cause  should  be  ascribed  to  the  de- 
veloping bronchopneumonia  consequent  upon  the  aspiration  of  blood. 
I  have  seen  its  development  following  carefully  graduated  subcutaneous 
injections  of  salt  solution,  which  were  imperatively  demanded  to  over- 
come an  alarming  collapse  attending  the  enormous  loss  of  blood  incident 
to  pulmonary  hemorrhage.  Such  a  clinical  phenomenon  would  appear 
to  be  rather  in  line  with  the  observations  of  those  who  report  increasing 
general  edema  following  the  administration  of  salt  solution  in  nephritis. 

The  symptoms  consist  of  intense  dyspnea,  cyanosis,  and  cough. 
The  expectoration  is  usually  copious,  distinctly  frothy,  and  tinged 
with  bright  blood.  There  is  dulness  upon  percussion,  and  frequently 
absence  of  breath-sounds,  with  innumerable  bubbling  rales,  chiefly 
at  the  bases.  Loud,  coarse,  bubbling  sounds  referred  to  the  trachea, 
commonly  called  the  death-rattle,  may  attend  the  respiratory  effort. 

As  a  remote  effect  of  cardiac  weakness  there  is  seen  general  edema 
of  the  ankles,  feet,  hands,  and  even  of  the  face.  The  swelling  of  the 
face,  as  well  as  of  the  extremities,  is  not,  as  a  rule,  perfectly  symmetric. 
One  foot  or  ankle  is  usually  swollen  considerably  more  than  the  other. 
This  is  often  true  of  the  hands  as  well.  The  swelling  of  the  face  may  be 
recognized  upon  one  side  before  the  other  shows  any  evidence  of  edema. 
Cyanosis  of  the  face  is,  of  course,  present  to  a  like  degree  upon  both  sides, 
as  well  as  of  the  finger-nails.  A  unilateral  flushing  of  one  cheek,  how- 
ever, due  to  vasomotor  change,  without  other  evidence  of  cardiac  dis- 
turbance, is  frequently  witnessed. 
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CHAPTER  XXIII 
PULMONARY  HEMORRHAGE 

ALLUSION  has  been  made  to  the  frequent  hemorrhagic  onset  of  pul- 
monary tuberculosis.  It  has  been  made  clear  that  hemoptysis  may 
take  place  at  any  time  in  the  course  of  the  disease,  apparently  without 
regard  to  the  extent  or  nature  of  the  morbid  pulmonary  change.  Its 
development  is  entirely  independent  of  subjective  symptoms  or  physical 
signs.  It  may  occur  in  the  absence  of  fever,  cough,  emaciation,  pul- 
monary excavation,  and  recognized  cardiac  or  circulatory  disturbance. 
Even  in  the  midst  of  seeming  health  and  vigor  alarming  hemorrhages 
are  not  uncommonly  experienced,  a  copious  loss  of  blood  suggesting 
the  probability  of  a  ruptured  pulmonary  aneurysm.  Upon  the  other 
hand,  many  consumptives  are  permitted  to  linger  for  years  without 
hemorrhagic  experience,  although  the  lungs  are  known  to  have  undergone 
very  extensive  destructive  change. 

Various  observers  have  reported  the  proportion  of  pulmonary  invalids 
suffering  from  hemorrhage  to  be  from  20  to  80  per  cent.  In  considering 
such  diverse  statements,  due  allowance  should  be  made  for  the  widely 
differing  conditions  under  which  the  respective  groups  of  patients  were 
observed. 

It  is  easy  to  understand  why  hemorrhages  should  be  decidedly  more 
frequent  among  invalids  who  are  not  subject  to  disciplinary  control 
than  among  those  confined  within  closed  sanatoria.  The  striking  disparity 
recorded  as  to  the  frequency  of  hemorrhages  within  and  without  sanatoria 
has  been  asserted  to  be  incident  purely  to  the  supervisory  regime  practised 
in  such  institutions.  It  is  probable,  however,  that  the  incipient  character 
of  these  cases  is  accountable  in  part  for  the  disproportionate  observation. 
In  addition,  the  admirable  discipline  enforced  in  sanatoria  is  of  undoubted 
benefit  in  greatly  minimizing  the  tendency  to  hemoptysis.  According 
to  the  rigidity  of  supervision,  either  within  or  without  institutions, 
hemorrhages  are  invariably  less  frequent.  In  the  experience  of  those 
who  have  been  privileged  to  observe  a  large  number  of  cases  outside  of 
sanatoria  it  has  been  found  that  hemorrhagic  patients  always  exhibit 
a  remarkable  improvement  in  this  respect  upon  the  inauguration  of 
supervisory  control.  My  own  experience,  which  was  reported  in  1901, 
embodied  the  analysis  of  457  hemorrhagic  cases  occurring  at  some  time 
in  the  course  of  the  disease,  out  of  a  total  number  of  900  patients,  20  per 
cent,  of  whom  exhibited  a  distinctly  hemorrhagic  onset  of  their  pul- 
monary affection.  Three  hundred  and  eighty-six  cases,  or  over  82  per 
cent.,  occurred  before  the  patients  came  under  my  observation.  Of 
these,  only  97,  or  one  in  four,  suffered  subsequent  recurrences. 

Sometimes  there  is  observed  a  rather  striking  periodicity  in  the 
development  of  hemorrhages.  Long  periods  with  but  comparatively 
few  and  insignificant  hemoptyses  have  been  followed  repeatedly  by  a 
disquieting  frequency  of  these  manifestations  among  my  patients,  sug- 
gesting more  than  a  mere  coincidence.  No  bacteriologic  studies  thus 
far  have  sufficiently  explained  such  periodic  evolution  of  symptoms, 
although  pneumococci  have  been  demonstrated  by  Ravenel  and  workers 
at  the  Phipps  Institute  to  be  present  in  some  hemorrhagic  cases.  I  have 
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noted  the  more  frequent  occurrence  of  these  hemorrhages  in  Colorado 
during  the  spring  months,  coincident  with  abrupt  changes  in  the  weather. 
For  many  years  I  have  been  led  to  regard  their  greater  frequency  at  this 
season,  corresponding  with  periods  of  variability  in  temperature,  in- 
creased wind  movement,  and  agitation  of  dust,  as  explainable  in  part  by 
a  relation  of  cause  and  effect.  At  such  times  I  have  been  forced  to  ad- 
monish patients  against  undue  exposure  to  wind  and  dust. 

The  form  or  extent  of  pulmonary  hemorrhage  varies  from  a  slight 
spitting  of  blood  to  an  immediately  fatal  termination  resulting  from 
the  perforation  of  a  pulmonary  aneurysm. 

As  a  rule,  but  little  importance  is  attached  by  physicians  to  slight 
bloody  discolorations  of  the  sputum.  A  great  difference  is  observed, 
however,  among  consumptives  in  the  mental  effect  produced  even  by 
apparently  insignificant  hemorrhagic  manifestations.  The  presence  of 
but  little  blood  in  the  expectoration  is  sufficient  with  some  not  only 
to  induce  an  unfortunate  mental  disquietude,  but  even  to  arouse  the 
wildest  fears,  sometimes  to  the  point  of  utter  demoralization.  Others 
who  have  become  more  or  less  accustomed  to  occasional  hemoptyses 
apparently  attach  but  trifling  importance  to  the  expulsion  of  several 
mouthfuls  of  blood.  Many  patients,  priding  themselves  upon  their 
past  experiences,  are  inclined  to  view  succeeding  hemorrhages  with 
manifest  indifference  and  to  disregard  precautionary  admonitions  cal- 
culated to  prevent  their  recurrence  and  minimize  their  severity.  Either 
of  these  extreme  attitudes  on  the  part  of  the  invalid  is  especially  un- 
fortunate, in  view  of  the  difficulty  experienced  in  inculcating  a  correct 
and  rational  conception  as  to  the  true  significance  even  of  slight  hem- 
optysis. 

In  all  cases  where  there  is  any  considerable  admixture  of  blood  in  the 
expectoration  it  has  been  my  habit,  regardless  of  the  history  of  previous 
hemorrhages,  to  acquaint  the  patient  in  a  reassuring  but  conservative 
manner  with  the  possibility  of  approaching  hemoptysis.  I  have  learned 
to  regard  these  bloody  discolorations  of  the  sputum  in  many  instances 
as  precursory  manifestations  of  a  severe  hemorrhage,  which  may  often 
be  avoided  upon  the  adoption  of  precautionary  measures.  It  has  been 
my  custom  to  inform  patients  affecting  a  disdain  for  these  occurrences 
that  the  early  slight  hemoptysis  is  analogous  to  the  warning  signal 
displayed  in  front  of  an  approaching  train,  which  may  be  ignored  only 
through  risk  of  imminent  peril.  The  impending  danger  relates  not  to 
the  slight  hemoptysis  itself,  but,  like  the  precautionary  signal,  to  its 
significance.  Many  threatening  hemorrhages  have  been  avoided  by  an 
immediate  insistence  upon  rest,  diet,  and  other  details  of  management. 

Moderate  hemorrhages  may  occur  at  any  time,  either  following  exercise, 
mental  excitement,  violent  cough,  a  hearty  meal,  absolute  quiet,  or  during 
sleep.  By  the  term  moderate  hemorrhage  is  meant  the  expectoration 
of  from  four  to  eight  ounces  of  bright  arterial  blood.  While  some  hemor- 
rhages of  this  character  may  result  from  prolonged  and  violent  coughing, 
others  are  entirely  unassociated  with  cough  only  in  so  far  as  the  hemor- 
rhage itself  serves  to  furnish  an  exciting  cause.  Injudicious  exercise  and 
excitement  must  be  regarded  as  potent  factors  in  the  production  of  hemop- 
tysis, on  account  of  the  increased  arterial  tension  often  induced. 

Many  patients  present  a  history  of  hemorrhage  from  prolonged  and 
rapid  walking,  lifting,  running  to  catch  a  car,  riding  a  bicycle,  driving 
an  automobile  or  a  fast  horse,  or  other  forms  of  physical  exercise  and 


PULMONARY  HEMORRHAGE  177 

recreation.  Others  suffer  a  similar  experience  as  a  result  of  undue 
nervous  excitement  incident  to  attendance  at  the  matinee  or  ball-game, 
card-playing,  heated  argument,  grief,  or  excessive  worry.  Hemoptysis 
is  induced  not  uncommonly  by  inhalation  of  the  overheated  and  vitiated 
air  of  public  buildings  and  conveyances.  I  have  had  occasion  to  note 
this  occurrence  in  several  instances  at  public  gatherings,  upon  street-cars 
steam  conveyances,  and  ^  in  poorly  ventilated  apartments.  Despite 
the  enforcement  of  a  disciplinary  regime,  numerous  hemorrhages  have 
taken  place^  among  my  patients  while  sitting  quietly  in  a  reclining  chair 
or  resting  in  a  recumbent  position  upon  a  couch.  Not  infrequently 
they  have  occurred  in  the  absence  of  all  mental  or  nervous  disturbance, 
and  even  during  profound  sleep.  I  recall  several  instances  of  fatal  pul- 
monary hemorrhage  developing  in  the  midst  of  deep  slumber.  While 
a  history  of  disturbing  dreams  is  sometimes  elicited,  the  patient  in  many 
cases  is  overcome  by  an  inundating  sanguineous  flood  during  unconscious 
repose. 

Distinct  premonitory  symptoms  of  pulmonary  hemorrhage  are  entirely 
absent,  as  a  rule.  There  may  be  a  brief  initial  feeling  of  oppression  in  the 
chest,  followed  by  a  sensation  of  warmth  under  the  sternum,  a  saltish 
taste  in  the  mouth,  and  expectoration  of  bright  blood,  which  rises  rapidly 
in  the  throat  and  is  expelled  in  mouthfuls.  The  cough  is  more  or  less 
choking,  rattling,  excitable,  and  sometimes  even  explosive  in  character. 
The  bleeding  may  persist  for  several  minutes,  and  disappear  altogether, 
or,  after  an  interval  of  quiet,  it  may  be  followed  by  one  or  several  recur- 
rences. From  my  experience  in  moderately  high  altitudes  I  have  been 
led  to  expect,  after  the  lapse  of  a  few  hours,  at  least  one  or  two  repetitions 
of  the  initial  hemorrhage  before  the  bleeding  may  be  regarded  as  under 
satisfactory  control.  The  expectoration  of  clots  or  blood-stained  sputum 
usually  persists  for  several  days  after  the  arterial  hemorrhage  has  ceased. 
The  clots,  which  are  dark  in  color,  heavy,  and  airless,  gradually  diminish 
in  quantity  and  become  lighter  in  color  until  the  expectoration  is  free 
from  blood. 

After  moderate  or  severe  hemorrhages  the  sputum  does  not  always 
assume  its  previous  gross  characteristics,  certain  changes  in  the  quantity 
and  appearance  being  discerned.  The  expectoration  may  be  diminished  or 
increased,  and  its  nature  either  more  distinctly  purulent  or  more  frothy 
than  prior  to  the  hemoptysis.  A  notable  reduction  of  cough  and  expector- 
ation is  not  uncommon  after  the  lapse  of  several  weeks.  The  abatement 
of  former  paroxysmal  cough  is  often  conspicuous.  A  previous  frothy 
expectoration  sometimes  disappears  almost  entirely  after  a  brisk  hemor- 
rhage, presumably  on  account  of  the  depletion  of  congested  pulmonary 
areas.  Upon  the  other  hand,  purulent  secretions  in  the  respiratory 
tract,  as  a  rule,  are  increased  for  protracted  periods.  Upon  the  advent  of 
bronchopneumonia  from  the  aspiration  of  blood  into  the  finer  bronchioles 
the  expectoration  ceases  altogether.  Upon  the  development,  however, 
of  pulmonary  edema,  the  expectoration  becomes  copious  in  amount  and 
frothy  in  character,  with  noticeable  bloody  discoloration. 

The  most  severe  form  results  from  the  perforation  of  a  pulmonary 
aneurysm  or  the  rupture  of  a  fair-sized  artery  traversing  a  pulmonary 
cavity.  These  hemorrhages  are  often  immediately  fatal,  the  patient 
being  literally  drowned  in  his  own  blood.  They  occur  without  the 
slightest  warning,  and  after  a  few  moments  of  inexpressible  anguish  all 
may  be  over.  If  the  bronchial  tubes  are  not  completely  inundated 
12 
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by  the  uncontrollable  torrent  of  blood,  there  still  remains  the  imminent 
danger  of  death  from  complete  exsanguination  and  collapse.  In  in- 
stitutions accepting  patients  in  all  stages  of  consumption  it  is  not  un- 
common that  the  unfortunate  victim  of  this  type  of  hemorrhage  is  found 
in  the  morning  to  have  experienced  the  terrible  onslaught  during  sleep, 
and  to  have  expired  without  warning  and  without  assistance. 

It  is  astonishing  to  note  what  enormous  quantities  of  blood  may  be 
lost  during  a  single  hemorrhage  without  causing  death.  In  many  instances 
I  have  witnessed  the  loss  of  over  a  quart  of  blood  at  such  a  time,  which 
was  followed  at  short  intervals  by  recurrences  of  almost  incredible  amount. 
In  such  cases  the  blood  is  seen  literally  to  gush  from  the  mouth  and 
nostrils,  the  choking  being  extreme,  and  the  spectacle,  to  say  the  least, 
terrifying  and  revolting.  The  cough  is  essentially  explosive  at  such  a 
time,  large  quantities  of  blood  being  precipitated  in  all  directions.  Several 
times  I  have  seen  the  blood  expelled  with  violence  over  the  foot  of  the 
bed,  bespattering  the  wall  of  the  room  and  saturating  the  clothing  of 
the  nurse  and  attendants.  During  such  a  hemorrhage  it  is  inevitable 
that  a  considerable  portion  of  the  blood  finds  its  way  into  the  stomach, 
and  vomiting  further  intensifies  the  distressing  experience.  Provided 
the  invalid  does  not  succumb  immediately  to  asphyxiation  or  shock, 
sufficient  clotting  may  ensue  to  produce  a  temporary  cessation  of  the 
hemorrhagic  flood.  In  this  event  the  patient  is  more  or  less  in  collapse, 
greatly  exsanguinated,  the  countenance  pallid,  respiration  sighing,  pulse 
exceedingly  weak  and  rapid, — if,  in  fact,  this  is  at  all  palpable, — skin 
clammy,  extremities  cold,  and  the  face  and  brow  covered  with  copious 
perspiration.  In  such  cases  it  has  been  my  lot  to  observe  several  times 
a  complete  disappearance  of  the  pulse  for  several  hours,  complete  un- 
consciousness, and  violent  delirium,  followed  by  recovery  from  the  hemor- 
rhage and  ultimate  arrest  of  the  underlying  tuberculous  process.  Several 
individuals  enjoying  an  active  and  useful  existence  have  in  years  past 
undergone  experiences  similar  to  the  above,  but  in  the  vast  majority 
of  instances  hemorrhages  of  this  character  are  attended  by  a  speedy 
fatal  termination.  Profound  nervous  and  mental  disturbances  ac- 
companying pulmonary  hemorrhage  are  not,  as  a  rule,  frequent,  although 
occasionally  observed.  Delirium  is  marked  only  after  excessive  bleeding, 
and  then  rarely.  I  recall  but  few  instances  of  this  kind. 

A  patient  has  recently  experienced  one  of  these  almost  indescribable 
hemorrhages  during  sleep.  The  delirium  was  immediately  violent 
and  maniacal,  the  invalid  for  five  or  six  hours  shouting  at  the  top  of  his 
voice,  and  the  screams  being  interrupted  by  repeated  hemorrhages.  The 
initial  loss  of  blood  was  considerably  in  excess  of  one  quart.  The  pulse 
could  not  be  felt  for  an  hour,  and  I  certainly  expected  every  moment 
to  be  his  last.  After  excessive  stimulation  and  the  administration 
of  a  large  amount  of  morphin  comparative  quiet  was  restored,  and  upon 
the  following  day  the  patient  could  not  remember  the  occurrences  of 
the  preceding  twenty-four  hours,  not  even  to  having  experienced  a 
pulmonary  hemorrhage.  Another  patient,  a  woman  of  forty-two  years, 
after  a  copious  and  exceedingly  alarming  hemorrhage,  remained  mark- 
edly delirious  for  two  weeks.  Suicidal  mania  has  been  exhibited  in 
several  cases  as  a  direct  result  of  the  hemorrhage.  While  hysteria, 
melancholia,  or  functional  nervous  disturbances  do  not  often  occur 
during  severe  pulmonary  hemorrhage,  their  subsequent  development 
is  not  infrequent. 
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Pulmonary  hemorrhages  should  be  considered  further  with  reference 
to  their  immediate  and  remote  effects. 

The  immediate  effects  consist  of  the  essential  danger  to  life  attend- 
ing the  occurrence  of  this  unfortunate  complication.  The  first  danger 
is  that  of  asphyxiation  from  inundation  of  the  bronchial  tubes.  This 
is  followed  by  the  possibility  of  sudden  collapse  from  the  shock  incident 
to  the  more  or  less  complete  exsanguination.  Upon  survival  of  these 
early  dangers  there  exists  the  problem  of  general  exhaustion.  In  my 
own  experience,  by  far  the  most  imminent  peril  attaching  to  the  occur- 
rence of  pulmonary  hemorrhage  is  the  alarming  frequency  with  which 
bronchopneumonia  develops.  This  much-to-be-feared  complication, 
which,  following  a  hemorrhage,  is  almost  universally  fatal,  may  supervene' 
entirely  irrespective  of  the  size  of  the  hemorrhage  or  the  previous  con- 
dition of  the  patient.  No  one  can  foretell  that  the  aspiration  form  of 
pneumonia  will  not  terminate  life  after  hemorrhages  which  are  apparently 
benign  in  type.  Several  times  have  I  observed  its  dread  onset  following 
the  expectoration  of  but  a  few  ounces  of  blood  in  patients  with  little 
tuberculous  infection.  Others,  despite  a  greatly  reduced  physical 
condition,  have  survived  numerous  hemorrhages  without  its  develop- 
ment. 

This  complication  may  appear  insidiously,  or  its  onset  may  be  dis- 
played with  abrupt  symptoms.  I  have  never  seen  it  develop  later  than 
the  fourth  day.  The  fever  may  rise  suddenly  on  the  second  day,  and 
remain  elevated  in  the  neighborhood  of  103°  or  104°  F.,  or  the  temperature 
may  begin  a  gradual  ascent  upon  the  third  or  fourth  day.  After  two  or 
three  days  of  rising  temperature  following  the  hemorrhage,  the  respira- 
tions become  correspondingly  rapid  and  the  pulse  greatly  accelerated, 
weak,  and  easily  compressible.  The  face  at  first  is  suffused,  and  later 
becomes  cyanotic.  In  the  beginning  the  countenance  is  animated, 
the  expression  anxious,  with  the  temperament  somewhat  excitable. 
The  tongue  is  furred,  and  the  breath  heavy  and  foul,  despite  free  catharsis. 
With  increasing  cyanosis  involving  the  nails  and  face,  the  mental  con- 
dition often,  although  not  invariably,  changes  from  a  state  of  excitabil- 
ity to  hebetude.  From  a  large  experience  with  such  cases  I  can  assert 
that  I  have  never  witnessed  a  recurrence  of  hemorrhage  after  the  symp- 
toms of  pneumonia  have  once  become  defined.  Neither  have  I  found 
the  cough  to  be  a  factor  of  any  importance  at  this  time.  This,  together 
with  the  expectoration,  usually  disappears  entirely  with  the  rise  of 
temperature  and  continued  acceleration  of  pulse  and  respiration.  No- 
pronounced  morning  remissions  of  temperature  are  exhibited,  as  a  rule, 
and  no  sweats.  The  respirations  rapidly  become  more  labored,  the  alse 
of  the  nose  dilating  with  each  respiratory  act.  At  this  time  the  Cheyne- 
Stokes  type  of  respiration  may  be  observed.  The  pulse  often  rises  to 
160  or  over,  and  is  of  exceedingly  poor  quality,  in  spite  of  every  effort 
toward  stimulation.  Stupor,  with  or  without  delirium,  makes  its  appear- 
ance. The  patient,  in  the  vast  majority  of  cases,  speedily  succumbs, 
the  duration  of  the  condition  seldom  lasting  over  four  or  five  days  after 
the  onset  of  pneumonia. 

It  is  quite  unnecessary  to  demonstrate  the  physical  signs  of  pul- 
monary consolidation  in  order  to  confirm  the  suspicion  of  broncho- 
pneumonia.  A  satisfactory  examination  of  the  patient  is  often  im- 
practicable, on  account  of  the  difficulty  of  access  to  the  back.  The 
subjective  symptoms  above  described,  occurring  a  few  days  following 
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hemorrhage,  are  amply  sufficient  to  justify  the  gravest  fears  and  the 
rendering  of  an  unfavorable  prognosis. 

The  remote  effects  of  pulmonary  hemorrhage  are  varied  to  a  con- 
siderable extent,  its  influence  upon  ultimate  prognosis,  therefore,  being 
somewhat  uncertain.  While  unquestionably  good  results  may  occa- 
sionally follow  severe  hemorrhages,  such  happy  effects  are,  upon  the 
whole,  infrequent. 

It  has  been  stated  by  some  that  hemorrhagic  cases,  as  a  class,  may 
be  expected  to  do  better  than  the  non-hemorrhagic.  If  true,  this  is 
explained  in  part  by  the  fact  that  the  onset  of  a  brisk  hemorrhage  early 
in  the  disease  may  lead  to  a  realization  of  the  necessity  of  rational  man- 
agement. I  have  been  unable  personally  to  ascribe  to  hemorrhage  cases 
in  general  any  distinctly  favorable  or  unfavorable  influence  upon  the 
ultimate  prognosis.  Of  my  cases  taken  as  a  whole,  irrespective  of  the 
question  of  hemorrhage,  68.5  per  cent,  have  been  reported  as  showing 
improvement.  By  this  is  meant  a  material  lessening  of  the  activity  of 
the  tuberculous  process,  as  disclosed  by  the  physical  signs,  a  diminution 
of  cough  and  expectoration,  a  reduction  of  pulse  and  temperature,  with 
increased  appetite,  digestion,  and  weight.  On  account  of  the  hetero- 
geneous nature  of  the  cases,  most  of  them  far  advanced  in  type,  it  is 
perhaps  better,  for  the  purposes  of  comparison,  in  this  connection  not 
to  confine  the  analysis  merely  to  the  completely  arrested  cases.  Of  the 
hemorrhagic  cases,  which  constitute  a  little  over  50  per  cent,  of  the  total 
number,  67.8  per  cent,  have  been  reported  as  improved.  This  comparison 
in  itself  fails  to  indicate  any  special  influence  of  the  hemorrhage  upon 
the  course  of  the  disease.  It  is  noteworthy  that  one-fifth  of  these  hemor- 
rhages occurred  as  the  initial  symptom  of  tuberculosis,  and  impelled  the 
patient,  apparently  in  good  health,  to  adapt  himself  without  delay  to  a 
method  of  living  appropriate  for  pulmonary  invalids,  thus  establishing 
a  relatively  high  percentage  of  improvement  for  this  particular  class  of 
hemorrhagic  cases.  On  the  other  hand,  numerous  specific  instances 
illustrate  clearly  the  remote  deleterious  effects  of  hemorrhage  occurring 
later  in  the  course  of  the  disease. 

It  should  be  remembered  that  hemorrhage  per  se  is  but  one  of  many 
manifestations  peculiar  to  a  disease  which  exhibits  widely  differing 
pathologic  conditions.  This  single  symptom,  associated  with  all  manner 
of  complicating  conditions,  is  possessed,  in  different  individuals,  of  vary- 
ing degrees  of  clinical  importance.  In  exceptional  cases  the  hemorrhage 
has  been  found  to  exert  an  influence  for  good,  as  shown  by  diminished 
cough  and  expectoration,  lessened  temperature,  improved  appetite, 
and  increase  in  weight.  It  is  sometimes  possible  to  date  the  beginning 
of  definite  improvement  from  the  onset  of  pulmonary  hemorrhage,  but 
in  general  its  prognostic  significance  in  advanced  phthisis  is  distinctly 
unfavorable.  There  inevitably  results  a  decided  loss  of  weight  from  the 
diminished  alimentation,  and  a  pronounced  diminution  of  resistance 
from  the  more  or  less  prolonged  confinement.  Digestion  is  usually 
impaired  for  a  time  by  the  employment  of  opiates,  which  are  necessitated 
by  the  frequent  irritating  cough.  While  in  many  instances  a  gradual 
return  to  previous  conditions  may  reasonably  be  expected,  the  inter- 
current  complication,  nevertheless,  has  constituted  an  unfortunate 
interruption  to  forward  progress,  involving  in  all  cases  loss  of  time,  and 
in  some,  of  opportunity. 
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THE  INFLUENCE  OF  CLIMATE  UPON  PULMONARY  HEMORRHAGE 

Allusion  has  been  made  to  the  relation  of  hemorrhage  to  such  at- 
mospheric conditions  as  wind  and  dust.  In  addition  to  these  factors, 
which  may  be  regarded  as  exciting  causes,  other  climatic  attributes 
have  been  found  to  exert  an  influence  for  and  against  the  production 
of  hemorrhage.  Extreme  variability  of  temperature  is  perhaps  a  factor 
of  some  importance.  I  have  not  been  able  to  observe  any  special  difference 
in  the  frequency  of  pulmonary  hemorrhage  during  the  winter  or  summer 
months,  and  am  unable,  therefore,  to  conclude  that  the  continued  inhala- 
tion of  cold  air  is  at  all  instrumental  in  its  causation.  The  sudden  changes 
of  temperature,  with  an  increased  amount  of  wind  and  dust,  incident 
to  the  springtime  in  Colorado,  have  been  associated  with  an  increased 
number  of  pulmonary  hemorrhages,  giving  rise  to  a  belief  in  the  existence 
of  a  causal  relation. 

Perhaps  the  chief  interest  as  regards  the  relation  of  hemorrhage  to 
climate  centers  in  the  influence  of  altitude.  In  the  past,  the  conviction 
has  been  somewhat  general  that  altitude  directly  increases  the  frequency 
of  its  occurrence.  This  more  or  less  popular  notion  is  not  based  upon 
the  substantial  facts  of  experience.  From  a  physiologic  standpoint  it 
would  appear  that  the  increased  depth  and  frequency  of  the  respirations, 
together  with  the  rate  and  vigor  of  the  heart  contractions  incident  to 
moderate  altitudes,  would  produce  an  acceleration  of  blood-flow  and  an 
equalization  of  the  circulation  throughout  the  body.  In  addition  to 
this  tendency  toward  the  avoidance  of  local  stasis  in  the  lungs  in  ap- 
propriate cases,  recent  experiments  have  shown  conclusively  that  the 
blood-pressure  is  lower  in  high  altitudes  than  at  sea-level.  The  assump- 
tion, therefore,  seems  well  founded  that  pulmonary  hemorrhage  in  high 
altitudes  should  be  distinctly  lessened  in  cases  judiciously  selected  with 
reference  to  other  considerations. 

My  own  experience  in  Colorado  is  quite  in  keeping  with  this  view. 
Only  one-fourth  of  the  cases  to  which  allusion  has  previously  been  made 
have  experienced  a  recurrence  of  their  pulmonary  hemorrhages  subsequent 
to  arrival  in  Colorado.  Quoting  from  my  analysis  of  hemorrhages  in 
Colorado:  "It  is  further  of  interest  to  know  that  of  the  97  recurrences, 
34  were  in  individuals  who  had  experienced  a  hemorrhage  within  ^two 
weeks  before  arrival,  and  in  whom  it  is  reasonable  to  suppose  the  direct 
results  had  not  been  fully  overcome.  In  fact,  nearly  half  of  these  had 
their  hemorrhage  on  the  train  or  immediately  prior  to  leaving  home. 
Twenty-two  of  the  recurrent  hemorrhages  in  Colorado  were  exhibited 
by  people  in  whom  the  bleeding  not  only  took  place  shortly  before  arrival, 
but  the  recurrence  within  a  very  few  days  thereafter.  It  is  obvious  that 
such  cases  should  not  be  embraced  in  the  category  of  'hemorrhages  in 
Colorado/  as  the  specific  cause  was  put  in  operation  before  arrival. 
Should  these  be  excluded,  and  rightly  so,  the  percentage  of  recurrences 
would  be  materially  diminished.  On  the  other  hand,  47  cases  were  found 
to  have  bled  more  or  less  profusely  within  one  or  two  weeks  before  arrival, 
yet  have  never  suffered  a  return  since  residing  in  the  higher  altitude. 
Seventy-one  patients  experienced  their  first  hemorrhage  after  coming 
to  Colorado.  Forty  of  these  exhibited  very  extensive  advanced  infection,, 
presenting  such  conditions  as  would  be  likely  to  occasion  hemorrhage 
anywhere.  Of  the  31  which  took  place  in  the  midst  of  a  general  gam, 
a  large  proportion  resulted  from  a  distinctly  assignable  cause."  My 
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experience  during  the  eight  years  subsequent  to  the  compilation  of  these 
statistics  parallels  closely  the  analytic  results  previously  obtained. 

Hemorrhages  per  se  constitute  neither  an  indication  nor  a  contra- 
indication for  high  altitudes.  The  choice  of  climate  should  be  made 
with  reference  to  all  the  several  phases  and  conditions,  without  special 
attention  to  hemorrhage  itself.  A  small  proportion  of  recurrences 
may  be  expected  in  moderate  altitudes,  and  this  number  may  be  dimin- 
ished still  more  by  the  institution  of  proper  supervisory  control.  Re- 
currences are  more  prone  to  ensue  in  those  patients  who  bled  from  the 
lungs  shortly  before  arrival,  in  which  event  the  subsequent  hemor- 
rhages are  likely  to  take  place  during  the  first  few  days  of  residence  in 
higher  altitudes.  Primary  hemorrhages  are  comparatively  rare  in 
moderate  altitudes,  and,  as  a  rule,  occur  in  cases  with  active  and  exten- 
sive excavation  or  as  a  result  of  some  palpable  indiscretion.  While 
hemorrhages  are  less  apt  to  take  place  in  higher  altitudes  than  at  sea- 
level,  they  are,  however,  decidedly  more  severe  and  associated  with 
greater  shock.  Hemorrhages  occurring  in  Colorado  do  not,  as  a  rule, 
conform  to  the  benign  type  so  often  observed  at  sea-level. 


CHAPTER  XXIV 

SYMPTOMS  REFERABLE  TO  THE  DIGESTIVE 
APPARATUS 

DISTURBANCES  in  the   alimentary  tract   may  relate   either   to   the 
stomach  or  to  the  intestine. 

STOMACH  SYMPTOMS 

r  Gastric  disturbances  are  by  no  means  common  to  all  cases  of  pulmo- 
nary tuberculosis.  A  large  number  of  patients  are  able  to  take  pro- 
digious quantities  of  food  and  digest  it  with  apparent  ease.  An  excellent 
appetite  with  ability  to  digest  food  is  sometimes  noted  to  an  astonishing 
degree,  even  in  advanced  cases,  notwithstanding  the  presence  of  fever 
and  extensive  pathologic  change.  On  the  other  hand,  there  is  a  large 
class  of  patients  who  exhibit  disorders  of  digestion  with  confirmed  loss 
of  appetite  in  the  very  early  stages  of  consumption,  or  long  before  the 
development  of  the  disease.  In  such  cases  the  gastric  symptoms  are 
exceedingly  apt  to  persist  throughout  the  entire  course.  In  another 
class  of  patients  the  stomach  disturbances  are  of  temporary  duration, 
though  subject  to  frequent  recurrences  by  virtue  of  fever,  nervous  excite- 
ment, general  exhaustion,  and  indiscretions  of  diet.  As  a  matter  of 
fact,  it  is  worthy  of  comment  that  the  functional  power  of  the  digestive 
organs  is  not  more  frequently  and  seriously  impaired  by  reason  of  these 
causes.  This  is  all  the  more  remarkable  in  view  of  the  lack  of  exercise, 
the  toxemia,  malnutrition,  and  coexistence  of  psychoneuroses. 

The  constancy  and  severity  of  the  gastric  symptoms  are  entirely 
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independent  of  the  extent  of  pulmonary  lesions.  Generally  speaking, 
the  indigestion  is  more  apparent  and  obstinate  in  the  presence  of  continued 
elevations  of  temperature,  general  weakness,  and  functional  nervous 
disturbances.  In  very  many  cases,  particularly  of  the  neurotic  type,  it 
is  known  that  an  actual  structural  change  in  the  digestive  apparatus  is 
not  essential  for  the  production  of  the  various  symptoms  of  functional 
derangement.  It  is  of  further  interest  to  note  that  severe  dyspeptic- 
manifestations  often  occur  in  the  presence  of  normal  gastric  secretions. 
A  predominating  effect,  then,  may  be  ascribed  in  many  patients  to  the 
depraved  nutrition,  the  anemia,  the  nostalgia,  and  the  enforced  quiet. 
In  addition  to  these  influences,  the  profound  psychoneurotic  condition 
so  common  among  pulmonary  invalids  is  an  etiologic  factor  of  especial 
importance.  Often  this  functional  derangement  is  responsible  for  a 
picturesque  display  of  clinical  manifestations.  The  symptoms  referable 
to  the  stomach  partake  essentially  of  the  nature  of  sensory  neuroses, 
neurasthenic  consumptives  being  notoriously  introspective  and  hypo- 
chondriacal. 

Various  causes  may  operate  in  individual  cases  toward  the  production 
of  gastric  disturbance.  The  organic  changes  sometimes  relate  to  a 
preexisting  chronic  catarrh  of  the  stomach,  the  mucosa  being  the  site 
of  passive  congestion  incident  to  coexisting  cardiac  or  renal  complication. 
Occasionally,  the  results  of  dilatation  and  enteroptosis  lend  additional 
color  to  the  dyspeptic  picture.  Ulcer ation  and  tubercle  deposit  in  the 
stomach  are  comparatively  rare.  In  the  absence  of  pathologic  change 
in  the  abdominal  viscera  the  disturbed  digestion  may  be  attributable 
in  some  cases  to  recognized  abnormality  of  the  stomach  secretions. 
A  frequent  deviation  from  the  normal,  as  determined  by  gastric  analysis, 
is  the  existence  of  hypochlorhydria  in  advanced  stages.  Irrespective 
of  fever,  the  hydrochloric  acid  may  be  reduced  in  amount  or  absent 
altogether  at  any  period  of  the  disease,  although,  as  a  rule,  in  early 
phthisis  this  constituent  of  the  gastric  secretion  is  normal  in  amount. 
In  later  stages  there  is  found  in  many  cases  a  pronounced  diminution. 

Reports  as  to  the  secretion  of  hydrochloric  acid  in  phthisical  patients 
are  somewhat  divergent.  Hildebrand  has  attributed  a  disappearance 
of  hydrochloric  acid  to  an  elevation  of  body-temperature  above  99°  F. 
Bernstein  has  reported,  however,  that  the  acid  is  more  frequently  absent 
among  afebrile  consumptives  than  among  those  with  fever.  Rosenthal 
has  found  the  hydrochloric  acid  absent  in  both  incipient  and  advanced 
cases,  notwithstanding  an  apparently  normal  appetite  and  digestion. 
Reed  has  believed  the  secretion  to  be'increased  in  incipient  cases.  Fen- 
wick  has  reported  a  diminution  in  advanced  cases. 

Robin  and  De  Pasquier  (quoted  by  Rattermann),  in  a  study  of  85 
cases  after  a  test-meal  of  egg,  bread,  and  water,  report  an  increase  of 
hydrochloric  acid  in  69  per  cent,  of  early  cases.  In  the  more  advanced 
stages  the  secretions  were  variable,  while  in  late  stages  there  was  either 
considerable  diminution  or  absence  of  the  acid.  It  is  apparent  that  a  marked 
element  of  uncertainty  necessarily  obtains  in  attempting  to  formulate 
definite  conclusions  as  to  the  degree  of  hyperchlorhydria  or  hypochlorhy- 
dria among  pulmonary  consumptives  as  a  class.  While  the  amount  of 
acid  is  subject  to  considerable  variation  from  unknown  causes  in  indi- 
vidual cases,  it  is  probable  that  this  decreases  in  most  cases  according 
to  the  stage  and  severity  of  the  disease. 

Independent  of  the  precise  quantity  of  hydrochloric  acid,  hyper- 
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acidity  of  the  stomach-contents  is  frequently  due  to  an  excess  of  the 
organic  acids.  The  gastric  indigestion,  especially  if  developing  late 
in  the  disease,  is  sometimes  but  an  expression  of  the  general  exhaustion. 
At  such  times  there  is  a  lack  of  muscular  tone  to  the  stomach,  with 
resulting  motor  insufficiency.  This  is  often  attended  by  dilatation. 
The  motor  function  of  the  stomach  may  be  impaired  at  any  stage,  though 
this  is  more  common  among  far  advanced  invalids.  Upon  the  other  hand, 
the  motor  power  may  be  found  normal  at  all  periods  of  the  disease. 
Several  observers  have  reported  a  diminution  of  this  function  in  incipient 
cases  despite  a  normal  or  increased  secretion  of  hydrochloric  acid.  Some 
have  been  unable  to  demonstrate  any  relation  whatever  between  the 
chemical  conditions  and  the  subjective  manifestations.  It  is  to  be 
expected  that  with  increasing  chemical  changes  and  pronounced  fermen- 
tative processes  associated  with  general  exhaustion  in  advancing  phthisis, 
lessening  of  motor  power  and  dilatation  must  result  to  a  greater  or  less 
extent. 

Acute  indigestion  following  indiscretions  of  diet  is  often  charac- 
terized by  nausea,  with  or  without  vomiting,  anorexia,  bad  taste  in 
the  mouth,  furred  tongue,  offensive  breath,  headache,  constipation, 
and  sometimes  pain  in  the  epigastric  region.  Slight  jaundice  may  be 
an  accompanying  symptom. 

Patients  suffering  from  chronic  catarrh  of  the  stomach  experience 
loss  of  appetite,  frequent  loathing  for  food,  coated  tongue,  occasional 
vomiting,  tenderness  upon  pressure  over  the  region  of  the  stomach, 
and  a  constipated  habit,  with  almost  constant  diminution  of  hydro- 
chloric acid. 

When  gastric  indigestion  exists  as  a  concomitant  manifestation 
of  general  exhaustion  or  profound  neurasthenia,  there  is  often  an  entire 
lack  of  desire  for  food  of  any  kind,  the  very  idea  of  eating  producing 
extreme  disgust.  In  some  of  these  cases  actual  hunger  is  experienced, 
until  the  process  of  ingestion  is  begun.  Upon  endeavoring  to  partake 
of  a  slight  amount  of  food,  such  patients  complain  of  the  utter  impossi- 
bility of  the  task,  some  describing  an  imaginary  obstruction  in  the  esoph- 
agus. A  characteristic  symptom  is  the  abrupt  onset  of  vomiting  shortly 
after  food  is  consumed,  or  even  before  the  meal  is  finished.  This  is 
particularly  true  of  the  evening  repast,  and  perhaps  is  explainable  in 
part  by  the  increased  temperature  elevation  at  this  time.  The  vomiting 
occurs  without  any  ostensible  cause,  and  is  not  to  be  confounded  with 
the  retching  and  loss  of  food  incident  to  paroxysmal  cough.  In  the 
latter  case  the  vomiting  is  not  dependent  upon  a  digestive  disturbance, 
but  is  referable  entirely  to  the  influence  of  the  cough  itself.  In  both 
instances,  however,  the  vomiting  is  of  purely  reflex  origin,  the  presence 
of  food  in  the  stomach,  eructation  of  gas,  or  cough  acting  as  exciting 
causes.  The  popular  appellation  of  "stomach  cough,"  applied  to  such 
cases,  is,  of  course,  an  unfortunate  misnomer,  although  it  has  been  recog- 
nized that  a  hearty  meal  may  serve  to  excite  cough. 

Gastroptosis  is  much  more  frequent  among  these  patients  than  is 
generally  supposed,  and  its  occurrence  is  often  overlooked.  Reed  and 
Robinson  have  recently  reported  the  existence  of  gastroptosis  in  50 
patients  out  of  a  series  of  221  consumptives  under  treatment.  One 
hundred  and  thirty-three  were  subjected  to  a  careful  abdominal  ex- 
amination on  account  of  gastro-intestinal  symptoms.  In  37  per  cent, 
the  stomach  was  found  to  be  prolapsed  in  varying  degrees.  In  44  cases 
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the  lower  border  of  the  stomach  was  at  or  below  the  umbilicus.  In  12 
instances  the  lower  border  rested  on  the  pelvic  viscera.  In  but  6  cases 
was  it  above  the  umbilicus. 

Patients  suffering  from  neurasthenia  frequently  exhibit  other  symp- 
toms of  gastric  disturbance  of  such  a  character  as  to  justify  their  classi- 
fication under  the  head  of  "  nervous  dyspepsia."  With  such  patients 
the  process  of  digestion  is  not  always  retarded  to  any  extent  in  spite 
of  the  presence  of  symptoms  suggestive  of  serious  impairment  of  stomach 
function.  The  most  conspicuous  symptoms  relate  to  pain  in  the  epigas- 
tric region,  nausea,  pyrosis,  and  frequent  loud  eructations  of  gas.  The 
latter  usually  take  place  when  the  stomach  is  empty,  and  disappear  for 
a  short  time  following  the  consumption  of  food.  The  abdominal  distress 
frequently  occurs  independently  of  the  ingestion  of  food.  There  is 
often  a  decided  sensation  of  fulness  in  the  stomach,  associated  with 
perceptible  distention.  The  tongue  is  sometimes  red  instead  of  coated, 
and  the  breath  inoffensive.  Anorexia  may  be  extreme,  but  vomiting 
is  not  an  invariable  feature.  Constipation  is  usually  the  habit  of  the 
individual. 


INTESTINAL  SYMPTOMS 

Disturbances  of  digestion  originating  in  the  intestine  constitute 
an  important  feature  of  pulmonary  tuberculosis.  The  condition  of  the 
bowels  is  of  the  utmost  consequence,  and  not  infrequently  furnishes 
a  sufficient  basis  for  rendering  an  unfavorable  prognosis.  The  intestinal 
derangement  of  chief  importance  is  diarrhea.  This  may  develop  early 
or  late  in  the  disease,  be  temporary  in  duration,  exist  for  months,  or 
persist  throughout  the  entire  course.  It  may  occur  without  other 
symptomatic  manifestations,  and  in  the  presence  of  comparatively  slight 
pathologic  change  in  the  pulmonary  tissue,  or  it  may  be  absent  in  the 
midst  of  extensive  tuberculous  involvement. 

Both  the  character  and  extent  of  the  diarrhea  vary  within  wide  limits. 
There  may  be  but  a  few  movements  of  the  bowels,  and  these  restricted 
to  the  early  morning  hours,  or  there  may  be  six  or  eight  watery  evacua- 
tions during -the  day.  In  the  former  case  the  desire  to  empty  the  bowels 
immediately  upon  awakening  is  imperative,  although  sleep,  as  a  rule, 
has  not  been  disturbed.  After  one  or  two  later  operations,  which  usually 
take  place  after  breakfast,  the  patient  complains  of  no  further  inconven- 
ience during  the  day.  The  dejections  in  such  cases  are  attended  with  but 
little,  if  any,  physical  discomfort,  are  almost  invariably  liquid,  but  rarely 
"watery,"  and  seldom  contain  mucus  or  blood,  although  often  very  offen- 
sive. 

Patients  in  whom  the  intestinal  disturbance  is  more  severe  are  fre- 
quently awakened  during  the  night  and  at  a  very  early  hour  in  the 
morning.  The  discharges  are  uniformly  described  as  watery  in  char- 
acter, but  in  reality  are  of  a  thin,  soupy  consistency,  and  sometimes 
contain  blood  and  shreds  of  mucus.  As  a  rule,  the  movements  become 
less  copious  as  the  day  advances.  Intestinal  flatulence  is  sometimes 
an  annoying  feature.  When  the  diarrheal  dejections  exceed  three  or 
four  in  number  during  the  twenty-four  hours,  there  is  frequently  con- 
siderable griping,  colicky  pain. 

Diarrhea  may  appear  as  a  most  distressing  symptom,  even  in  the 
midst  of  general  improvement,  and  affords  no  criterion  by  which  to 
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judge  as  to  the  degree  of  activity  of  the  pulmonary  infection.  It  is  a 
common  error  to  regard  a  persisting  diarrhea  as  invariably  dependent 
upon  a  tubercle  deposit  in  the  intestine.  Further,  the  demonstration 
of  tubercle  bacilli  in  the  discharges  does  not  always  afford  conclusive 
evidence  that  the  condition  is  necessarily  hopeless.  In  a  large  pro- 
portion of  the  diarrheas  of  consumptives  it  is  impossible  to  conclude 
definitely  that  the  local  condition  is  tuberculous  in  character.  It  is 
easy  to  theorize  upon  the  possible  development  of  an  intestinal  infection 
from  the  swallowing  of  sputum  laden  with  tubercle  bacilli.  This  undoubt- 
edly takes  place  in  numerous  instances,  but  clinical  experience  often  fails 
to  disclose  either  the  actual  existence  or  incurability  of  such  lesions. 

Considering  the  wide  dissemination  of  educational  literature,  it  is 
hard  to  realize  that  any  but  the  densely  ignorant  can  be  guilty  of  swallow- 
ing their  sputum.  From  my  own  observation  I  am  led  to  believe  that 
this  is  a  rare  occurrence,  possibly  taking  place  among  insane  patients 
or  those  so  exhausted  by  disease  as  to  blunt  their  sensibilities  and  ob- 
literate any  appreciation  of  the  proprieties  and  decencies  of  life.  I 
am  convinced  that  the  swallowing  of  expectoration,  save  in  little  children, 
is  far  less  frequent  than  commonly  believed.  Assuming,  however, 
that  in  some  cases  bacilli-laden  sputum  finds  its  way  into  the  alimentary 
tract,  it  must  be  borne  in  mind  that  the  microorganisms  are  surrounded 
to  a  certain  extent  by  a  protective  coating  of  mucus,  and  diluted  more  or 
less  by  the  stomach  and  intestinal  contents.  In  a  very  considerable 
number  of  cases  the  diarrhea  must  be  attributed  to  some  other  cause 
than  intestinal  tuberculosis. 

Continued  looseness  of  the  bowels  is  occasionally  observed  among 
invalids  who  have  never  experienced  any  cough  or  expectoration  what- 
ever. Perhaps  this  very  fact  is  of  value  in  explaining  the  possibility 
of  an  irritation  of  the  nerve  terminals,  with  resulting  increased  peri- 
stalsis, from  an  absorption  of  the  toxins  incident  to  the  pulmonary 
infection.  The  production  of  diarrhea  by  the  injection  of  large  doses 
of  tuberculin  is  suggestive  of  the  correctness  of  such  conclusions.  During 
the  past  year  I  have  had  occasion  to  observe  a  repeated  aggravation 
of  the  diarrhea  following  the  administration  of  even  small  doses  of  bacillen 
emulsion  among  patients  with  tubercle  bacilli  in  the  fecal  discharges. 
The  pain  also  was  often  found  increased  by  the  employment  of  tuber- 
culin therapy. 

It  is  possible  that  the  swallowing  of  sputum,  save  in  young  children, 
is  less  responsible  for  the  diarrhea  of  consumption  than  has  been  asserted. 
A  pronounced  and  continuous  looseness  of  the  bowels  furnishes  per  se 
no  positive  evidence  of  tuberculous  lesions  within  the  gut,  although 
suspicion  is  at  once  aroused  as  to  the  possible  nature  of  the  affection. 
This  is  strengthened  by  the  presence  of  blood  and  mucus,  even  in  small 
amounts,  in  the  rectal  discharges,  but  the  recognition  of  tubercle  bacilli 
constitutes  the  only  means  by  which  definitely  accurate  conclusions 
may  be  attained. 

A  diagnosis  of  intestinal  tuberculosis  does  not  necessarily  imply  a 
hopeless  prognosis,  despite  a  poor  general  condition  and  an  active  in- 
volvement of  the  lung.  During  the  past  few  years  I  have  been  privileged 
to  witness  surprising  improvement  in  several  patients  of  this  class  who 
were  regarded  as  hopeless  by  virtue  of  every  consideration  which  would 
ordinarily  influence  prognosis.  I  am  attending  a  woman  who,  three  years 
ago,  exhibited  distressing  symptoms  of  intestinal  tuberculosis,  with 
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accompanying  exhaustion,  fever,  and  the  physical  signs  of  advancing 
cavity  formation.  ^The  pulmonary  infection  had  been  of  several  years' 
duration,  and  the  intestinal  disturbance  had  persisted  during  a  period 
of  over  six  months.  There  were  from  six  to  ten  movements  of  the 
bowels  daily,  containing  small  quantities  of  blood  and  mucus.  With 
improvement  in  the  general  condition,  disappearance  of  fever,  and 
lessened  activity  of  the  pulmonary  process  there  gradually  took  place 
an  amelioration  of  the  diarrhea,  and  for  the  past  twenty  months  the  bowel 
discharges  have  been  entirely  normal. 

A  young  man  of  twenty-five,  a  medical  student,  with  moderate 
pulmonary  involvement,  developed  quite  suddenly  a  diarrhea  which 
persisted  for  several  weeks.  This  was  associated  with  rapid  loss  of  flesh 
and  strength  and  moderate  elevation  of  temperature.  There  was  no 
blood  or  mucus  in  the  discharges,  but  bacilli  were  readily  found  upon 
examination.  The  patient  was  put  to  bed  and  a  rigid  diet,  with  appro- 
priate medication,  instituted.  After  some  weeks  he  was  permitted 
to  remain  upon  the  porch  a  portion  of  each  day.  This  method  of  manage- 
ment was  maintained  for  over  a  year,  until  the  movements  became 
perfectly  normal  in  number  and  appearance,  and  repeated  examinations 
disclosed  no  bacilli.  In  the  meantime  there  has  taken  place  an  entire 
arrest  of  the  pulmonary  infection. 

I  have  in  mind  three  other  cases  now  under  observation  which  also 
illustrate  the  possibility  of  improvement  in  cases  of  this  character.  As 
a  rule,  however,  intestinal  tuberculosis  occurring  in  advanced  stages  of 
consumption  must  be  regarded  as  a  most  ominous  complication.  The 
tuberculous  lesions  may  affect  any  part  of  the  intestinal  tract,  but  the 
region  of  the  cecum  is  more  frequently  involved.  There  is  often  definite 
ulceration,  the  ulcers  being  irregular,  round,  or  ovoid  in  contour.  Ex- 
tensive hyperplastic  change  sometimes  takes  place.  Intestinal  tuber- 
culosis will  be  discussed  more  fully  under  Complications. 


CHAPTER  XXV 

SYMPTOMS  REFERABLE  TO  THE  MIND  AND  NERVOUS 

SYSTEM 

CONSIDERABLE  interest  attaches  to  the  mental  condition  of  the  pulmo- 
nary invalid.  Deviations  from  a  normal  mental  status  are  ascribed 
to  many  consumptives,  who  are  often  spoken  of  as  irritable,  unreason- 
able, selfish,  or  cranky.  An  effort  has  been  made  to  group  the  mental 
attributes  of  tuberculous  individuals  in  such  a  manner  as  to  permit 
their  classification  according  to  distinct  types.  Many  sp-called  charac- 
teristics of  the  consumptive  have  been  supposed  to  develop  as  a  direct 
result  of  the  pulmonary  affection.  Some  of  these  peculiarities  of  tem- 
perament are  thought  to  obtain  particularly  during  the  early  period  of 
pulmonary  tuberculosis,  and  to  be  replaced  later  by  widely  differing 
manifestations. 
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Such  notions,  entertained  with  reference  to  essential  traits  of  charac- 
ter common  to  this  class  of  invalids,  are  largely  incorrect.  Funda- 
mentally distorted  views  have  been  accepted  as  to  the  relation  existing 
between  the  underlying  disease  and  the  various  forms  of  mental  or 
nervous  disturbance.  The  central  thought  to  be  borne  in  mind  in  this 
connection  is  the  fact  that  it  is  not  the  pulmonary  infection  which  serves 
to  modify  character,  but  rather  the  inherent  peculiarities  of  temperament 
which  tend  to  influence  materially  the  clinical  course  and  prognosis  of 
consumption. 

Generally  speaking,  those  individuals  who  are  depressed,  melancholic, 
and  pessimistic  before  the  onset  of  tuberculosis  will  exhibit  the  same 
distinctive  tendencies  subsequent  to  its  development.  Those  who  are 
sanguine,  optimistic,  and  of  an  expansive  turn  of  mind  will  remain- 
unchanged.  The  densely  ignorant  and  obstinate  cannot  be  transformed 
through  the  advent  of  a  condition  entailing  suffering  and  disappointment. 
Those  who  are  irritable,  wilful,  and  unrestrained  cannot  fail  to  stamp  the 
impress  of  their  unfortunate  nervous  infirmities  upon  the  clinical  picture. 
The  vital  point  is  the  thought  that  it  is  not  the  disease  itself,  but  rather 
the  individual,  offering  the  greater  field  for  study  and  attention. 

The  practical  consideration  relates  to  the  extent  to  which  the  pre- 
vious mental  status  is  actually  altered  either  directly  or  indirectly  as 
a  result  of  pulmonary  tuberculosis.  It  is  entirely  natural  to  expect 
some  temperamental  change  by  reason  of  the  physical  restraint  and 
mental  disquietude  incident  to  the  invalidism  and  the  environment. 
It  is  contended,  however,  that  such  changes  are  not  sufficiently  constant 
or  uniform  in  their  nature  to  justify  a  general  classification.  It  is  futile 
to  attempt  any  definite  generalization  with  reference  to  the  mental  attitude 
of  the  consumptive,  and  the  larger  one's  experience,  the  less  likelihood 
of  indulging  in  such  an  effort. 

In  advanced  cases  individual  modifications  of  disposition  may  easily 
take  place  as  a  result  of  the  general  weakness,  precisely  as  in  other  ex- 
hausting diseases.  With  many  patients  exhibiting  evidences  of  profound 
toxemia  the  mental  or  nervous  equilibrium  is  rendered  still  more  unstable. 
Less  advanced  consumptives  are  inevitably  influenced  to  some  extent 
by  their  markedly  altered  conditions,  their  immediate  surroundings, 
and  prospects  for  the  future.  The  knowledge  of  their  physical  state, 
the  separation  from  home,  the  life  of  indolence,  the  absence  of  high  ideals, 
the  lack  of  healthful  occupation  of  the  mind,  the  association  with  others 
similarly  afflicted,  and  in  some  instances  the  interminable  duration  of 
the  illness,  must  modify  to  some  extent  their  natural  characteristics. 
By  virtue  of  these  causes  some  invalids  may  exhibit  a  certain  accentuation 
of  their  inherent  peculiarities;  others  may  display  a  slight  perversion 
of  former  proclivities,  and  a  few  may  disclose  acquired  degenerative 
tendencies. 

It  has  been  recently  stated  by  various  writers  that  consump- 
tives, through  the  very  nature  of  their  |  disease,  become  more  or 
less  perverted  nervously,  cultivating  habits  of  self-indulgence,  loss  of 
self-control  or  moral  restraint,  developing  an  inability  to  appreciate  the 
proportionate  fitness  of  things  and  exhibiting  the  stigmata  of  varying 
degrees  of  degeneration.  While  such  broad  generalizations  are  quite 
unwarranted,  the  fact  remains  that  consumptives,  like  other  individuals, 
are  necessarily  creatures  of  their  environment.  From  my  own  observa- 
tion, the  most  frequent  resultant  of  the  various  component  factors  is  the 
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development  of  a  remarkable  adaptation  of  the  individual  to  new  surround- 
ings and  a  philosophic  acceptance  of  the  radically  changed  status  in  life. 

An  admirable  resignation  is  more  often  exhibited  than  a  rebellious 
disposition.  Unwillingness  to  conform  to  the  implacable  necessities 
of  physical  disability  is,  indeed,  unusual.  Following  the  shock  of  the 
initial  information  as  to  the  character  of  the  disease,  the  attitude  of  the 
average  consumptive,  despite  an  intelligent  conception  of  the  grave 
possibilities,  is  that  of  unflinching  courage.  Notwithstanding  the 
doubtfulness  of  the  issue,  the  immediate  future  is  often  contemplated 
with  philosophic  acceptance.  In  most  instances  there  is  exhibited  a 
lingering  and  abiding  hope,  rather  than  actual  faith,  in  a  favorable 
outcome.  This  intention  to  meet  with  fortitude  what  may  be  held  in 
store  should  not  be  described  as  a  form  of  optimism  or  of  pessimism. 
Either  of  these  may  be  present  in  individual  cases,  but  such  does  not 
typify  the  mental  condition  of  pulmonary  invalids  as  a  class. 

The  optimism  which  so  often  has  been  stated  to  characterize  the 
attitude  of  the  consumptive  even  in  the  last  hours  is  usually  founded 
upon  ignorance  of  the  impending  danger.  This  results  either  through 
misrepresentation  by  the  physician  and  family,  or  on  account  of  an  utter 
inability  of  the  patient  to  comprehend  statements  that  have  been  made. 

Pessimism,  when  present,  is  not,  as  a  rule,  the  result  of  long-con- 
tinued and  unavailing  efforts  toward  securing  arrest  in  the  sense  that 
"  hope  deferred  maketh  the  heart  sick,"  but  rather  is  an  outward  expres- 
sion of  the  mental  condition  of  the  individual.  After  years  of  fruitless  en- 
deavor to  promote  recovery  the  attitude  of  the  patient  usually  becomes 
that  of  stoical  indifference  rather  than  of  pessimism,  depression  of  spirits, 
or  melancholia.  These  latter  attributes  were  of  earlier  formation,  and 
usually  entered  into  the  character  of  the  patient  -previous  to  the  disease. 

Temporary  periods  of  depression  from  minor  causes  are  fairly  common, 
perhaps  characterizing  a  larger  number  of  pulmonary  invalids  than 
the  exaltation  of  spirits  which  is  sometimes  attributed  to  them.  Mod- 
erately increased  irritability  of  temperament  is  not  infrequent,  and  is 
accompanied  by  a  tendency  to  worry  over  trifles.  Often  these  are  mag- 
nified to  such  an  extent  as  to  assume  undue  proportions  in  comparison 
with  vital  considerations  to  which  little  importance  is  attached. 

The  inability  to  appreciate  fully  a  due  sense  of  proportion  which  is 
occasionally  displayed  in  individual  instances  may  be  described  as  a 
lack  of  critical  faculty  obtaining  among  consumptives  in  general.  Some 
become  less  cheerful,  are  especially  susceptible  to  annoyance,  and  quick 
to  take  offense.  There  are  often  exhibited  impulsiveness,  emotional 
weakness,  and  astonishing  fickleness  of  mood.  The  changes  from  despair 
to  exuberance  of  feeling  and  vice  versa  are  striking  and  kaleidoscopic. 
The  absence  of  self-control  is  one  of  the  more  important  features,  together 
with  a  certain  dependence  upon  others  and  lack  of  aggressive  initiative. 
Reduction  of  will  power  and  inability  to  think  strongly  and  consecutively 
are  sometimes  observed.  A  few,  as  a  result^  of  their  long-continued 
habits  of  idleness,  with  perhaps  previous  non-existence  of  high  incentives, 
become  utterly  devoid  of  ambition  and  degenerate  into  a  state  of  gossipy 
incompetence.  From  my  personal  observation,  however,  I  can  assert 
with  emphasis  that  a  large  number  of  pulmonary  invalids,  as  a  direct 
result  of  their  own  suffering,  both  mental  and  physical,  and  intimate 
contact  with  misfortune  and  misery  in  others,  are  led  to  a  life  of  greater 
sympathy  and  broader  charity. 
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PERVERTED  MENTALITY 

In  addition  to  the  frequent  exaggeration  of  previous  temperamental 
tendencies  among  pulmonary  invalids,  the  functional  nervous  disturb- 
ances may  be  of  such  a  character  as  to  constitute  a  distinctly  perverted 
cerebration.  These  morbid  psychologic  states  are  usually  not  sufficient 
in  degree  to  justify  their  classification  under  the  heading  of  insanity. 
The  evidences  of  a  disturbed  mental  equilibrium  may  consist  merely  of 
a  definite  suspicion  of  men  and  things.  Usually  this  is  associated  with 
a  gloomy  disposition,  surly  manner,  and  a  pronounced  skeptical  or 
pessimistic  attitude.  Such  patients  are  quick  to  take  offense  over 
imaginary  grievances,  readily  become  perversely  argumentative,  are  apt 
to  attach  an  erroneous  significance  to  the  tenor  of  one's  remarks,  miscon- 
strue motives,  develop  implacable  animosities,  and  cherish  vindictive 
tendencies. 

Fixed  delusions  are  rarely  observed  in  the  course  of  consumption. 
Monomania,  when  present,  is  almost  always  an  expression  of  a  previous 
disturbed  mental  condition,  and  is  largely  independent  of  the  pulmonary 
disease.  It  may  be  intensified  to  a  degree  by  the  exhaustion,  inanition, 
toxemia,  and  psychic  conditions  incident  to  the  tuberculous  infection. 
The  paranoia  may  have  been  previously  latent  in  some  cases,  and  subse- 
quently become  a  prominent  and  discomforting  feature,  through  the 
immediate  influence  of  severe  intercurring  complications.  I  have  seen 
delusions  make  their  appearance  shortly  after  the  onset  of  a  severe  pul- 
monary hemorrhage  and  pneumothorax.  In  fact,  in  a  few  exceptional 
cases  a  complete  transformation  of  the  disposition  and  character  of  the 
patient  has  followed  these  two  unfortunate  occurrences. 

The  delusions  which  are  observed  in  connection  with  hemorrhage 
and  pneumothorax  do  not  always  become  apparent  until  after  the  acutely 
grave  symptoms  incident  to  the  complication  have  subsided.  The 
delayed  delusions  which  I  have  observed  under  such  circumstances 
have  been  almost  invariably  of  an  unpleasant  character.  They  usually 
have  been  associated  with  the  sudden  adoption  of  a  sullen,  irritable,  and 
morose  disposition,  with  a  distinct  tendency  to  gloomy  forebodings. 

Hallucinations  may  be  present  during  short  periods  as  a  result  of 
meningeal  tuberculosis,  extreme  general  debility,  or  marked  hysteria. 
They  also  may  occur  after  an  abrupt  elevation  of  temperature  from  any 
cause,  in  the  midst  of  intense  physical  suffering  incident  to  pneumo- 
thorax or  severe  pulmonary  hemorrhage,  during  the  course  of  broncho- 
pneumonia,  and  particularly  in  patients  who  have  been  addicted  to 
undue  alcoholic  stimulation.  Delusions,  hallucinations,  and  even  com- 
plete temporary  insanity  occasionally  attend  functional  disturbances 
accompanied  by  intense  pain  in  females.  There  is  a  woman  now  under 
my  care  who  is  subject  to  such  disturbances  at  intervals.  She  recently 
exhibited,  during  a  period  of  twelve  hours,  coincident  with  a  severe 
migraine,  dilatation  of  one  pupil,  inability  to  protrude  the  tongue,  dif- 
ficulty in  articulation,  paralysis  of  one  side  of  the  face,  one  arm,  and 
one  leg,  and  entire  absence  of  normal  cerebration. 

Delusions  and  recurring  hallucinations  developing  suddenly  during 
the  course  of  pulmonary  tuberculosis  and  not  occurring  as  terminal 
symptoms  are  often  but  temporary  in  duration.  A  proper  environ- 
ment, with  painstaking  detailed  management,  increased  nutrition,  and, 
above  all,  the  judicious  employment  of  opium,  are  usually  sufficient 
to  restore  the  patient  to  a  normal  mental  condition. 
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The  reestablishment  of  the  former  mental  state  may  be  expected  to 
correspond  to  a  degree  with  the  manifestations  of  general  improvement. 
In  the  midst  of  a  continued  general  decline  initiatory  mild  delusions 
are  sometimes  replaced  by  an  active  delirium  which  persists  for  months. 
I  have  seen  distinct  maniacal  symptoms  with  raving  delirium  continue  for 
two  months  in  a  patient  who  had  suffered  an  intercurring  pneumothorax. 

Insanity  with  suicidal  mania  is  not  uncommon  as  a  final  result  of 
the  profound  depression  and  melancholia  occasionally  witnessed  in  pul- 
monary invalids.  I  have  observed  three  cases  of  suicide  among  my 
patients  in  whom  the  melancholia  had  been  of  comparatively  short 
duration,  even  developing  in  the  midst  of  general  improvement.  Some- 
what analogous  is  the  case  of  a  woman  thirty-five  years  of  age  who  devel- 
oped complete  functional  insanity  notwithstanding  an  increased  nutri- 
tion and  an  entire  arrest  of  the  tuberculous  process.  Her  condition 
upon  arrival  in  Colorado  was  that  of  an  active,  extensive,  tuberculous 
infection  of  each  lung.  There  was  severe  cough,  with  copious  expec- 
toration, great  emaciation,  anorexia,  daily  fever,  pallor,  and  dyspnea. 
After  remaining  in  bed  for  many  months  in  the  open  air  and  displaying 
remarkable  improvement  in  all  respects,  there  became  manifest  a  loss  of 
memory,  great  difficulty  of  speech,  inability  to  articulate,  lack  of  com- 
prehension, and  failure  to  recognize  her  own  family.  There  were  well- 
defined  delusions  of  fear,  the  patient  several  times  attempting  to  jump 
from  a  second-story  porch.  Hallucinations  were  frequent.  Although 
there  had  taken  place  a  remarkable  gain  in  weight,  the  nutrition  later 
was  maintained  with  much  difficulty,  as  she  exhibited  a  positive  un- 
willingness to  take  food.  She  endeavored  many  times  to  swallow  the 
contents  of  the  sputum-cup,  and  indulged  in  other  practices  equally 
revolting.  The  condition  was  at  first  regarded  by  the  consultant,  Dr. 
Pershing,  and  myself  as  a  functional  psychosis  incident  to  the  general 
exhaustion,  but  it  was  somewhat  difficult  to  reconcile  this  view  with 
the  fact  that  the  mental  disturbance  developed  during  a  pronounced 
general  improvement.  After  the  insanity  had  persisted  for  fully  three 
months  she  was  sent  home  to  a  lower  altitude  as  hopelessly  insane. 
Within  two  weeks  following  her  return  her  mind  apparently  was  com- 
pletely restored.  After  the  lapse  of  four  years  there  has  been  no  return 
of  her  mental  disturbance  and  no  evidence  of  renewed  activity  of  the 
pulmonary  disease.  The  case  is  reported  simply  because  of  its  anom- 
alous characteristics. 

Evidences  of  a  disturbed  mentality  are  observed  quite  frequently 
toward  the  end  of  the  disease.  There  may^be  delusions,  mild  or  raving 
delirium,  stupor,  and  coma,  in  some  cases  independent  of  the  existence 
of  a  terminal  tuberculous  meningitis.  This  disease  presents  well-defined 
manifestations,  and  will  be  considered  at  some  length  under  the  subject 
of  Complications.  Disturbances  of  the  peripheral  nervous  system, 
consisting  of  hyperesthesia,  paresthesia,  anesthesia,  neuralgia,  and 
other  phenomena  common  to  the  various  forms  of  neuritis,  though 
sometimes  observed  in  consumptives,  are  scarcely  worthy  of  special 
consideration. 

INSOMNIA 

Although  many  consumptives  suffer  from  disturbed  sleep,  insomnia 
is  not  a  constant  feature  of  the  disease,  bears  no  fixed  relation  to  the 
physical  condition  or  other  subjective  manifestations,  and  is  due  only 
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in  part  to  the  coexistent  pulmonary  condition.  The  loss  of  sleep  can 
be  traced  in  many  instances  to  preexisting  nervous  disturbances  or 
idiosyncrasies  of  temperament.  The  insomnia  may  precede  consump- 
tion for  many  months  or  years,  and  disappear  entirely  after  the  advent 
of  the  tuberculous  infection  by  virtue  of  a  perfected  system  of  manage- 
ment, and  the  psychic  influence  attending  change  of  surroundings. 
Inability  to  sleep,  therefore,  is  not  immediately  referable  to  the  disease 
which  it  accompanies,  save  in  those  cases  in  which  an  associated  etio- 
logic  factor  can  be  assigned. 

Many  consumptives,  irrespective  of  their  physical  condition,  experi- 
ence but  little  difficulty  in  sleeping.  Rest  may  be  disturbed  slightly 
by  cough,  which  in  some  instances  occurs  immediately  upon  assum- 
ing the  recumbent  posture,  and  then  subsides  for  the  night.  Others 
suffer  no  especial  exacerbation  of  cough  upon  retiring,  but  their  subse- 
quent sleep  is  frequently  disturbed  by  this  cause.  Night-sweats  may  be  a 
factor  in  the  production  of  insomnia,  the  patient  reposing  quietly  until 
awakened  in  the  midst  of  a  drenching  perspiration.  The  discomfort 
incident  to  this  distressing  symptom  is  usually  such  as  to  preclude  an 
immediate  resumption  of  sleep. 

In  many  cases  the  origin  of  the  insomnia  is  traceable  to  nervous 
excitation  incident  to  external  causes.  Animated  conversation  late  in 
the  evening,  a  controversial  argument,  exuberance  of  spirits  through 
injudicious  social  indulgence,  card-playing,  and  enlivening  music  often 
act  as  exciting  causes.  Among  some  pulmonary  invalids  the  sleepless- 
ness, although  exhibiting  variations  in  degree,  may  be  more  or  less 
continuous  and  constitute  a  clinical  manifestation  of  considerable  im- 
portance. With  other  patients  it  is  of  purely  temporary  duration. 

Comparatively  few  consumptives  suffer  from  insomnia  as  a  result  of 
worry  over  their  unfortunate  condition.  There  may  be  sources  of  fleeting 
anxiety  and  disquietude,  but  these  disturbances  in  many  instances  are 
occasioned  by  trifling  affairs,  as  fancied  grievances  and  personal  slights, 
which  are  often  exaggerated  until  they  assume  prodigious  proportions. 
These  mental  obliquities  are  far  more  apt  to  cause  nervous  excitation 
and  induce  loss  of  sleep  than  is  actual  fear  regarding  the  future.  The 
attitude  of  many  patients  when  unruffled  by  disturbing  trifles  is  appar- 
ently that  of  complacent  acquiescence. 

Among  patients  suffering  from  confirmed  insomnia  regardless  of  excit- 
ing causes  there  are  some  who  find  it  hard  to  fall  asleep,  but  finally  secure 
their  rest  after  the  lapse  of  several  wakeful  hours.  Others  experience 
no  difficulty  in  going  to  sleep  shortly  after  retiring,  but  invariably 
awaken  a  few  hours  later,  to  toss  and  turn  during  the  remainder  of  the 
night.  It  is  quite  characteristic  of  a  large  class  of  patients  who  are 
troubled  with  insomnia  to  awaken  unreasonably  early  in  the  morning. 
Many  invalids  possess  the  happy  faculty  of  sleeping  during  the  day 
as  well  as  by  night.  Some  of  these  will  average  from  two  to  three  hours 
daily  without  apparently  detracting  from  their  ability  to  enjoy  peaceful 
repose  at  night.  The  favorable  prognostic  import  of  this  gift  is  almost 
inestimable.  With  some  patients  its  attainment  appears  an  absolute 
impossibility. 

Sleep  is  not  infrequently  broken  by  disturbing  dreams.  These  are 
more  likely  to  be  unpleasant  than  otherwise.  In  the  more  advanced 
cases  of  pulmonary  phthisis  the  sleep  may  become  a  heavy  stupor, 
the  patient  remaining  for  hours  in  a  state  of  semicoma.  Taken  as  a 
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whole,  the  insomnia  of  consumptives  depends  largely  upon  the  tem- 
perament and  nervous  state  of  the  invalid,  and  though  influenced  to 
some  extent  by  associated  disturbances,  is  not  inherent  to  the  tubercu- 
lous infection.  In  fact,  when  present,  it  is  more  a  result  of  the  environ- 
ment than  of  ^the  physical  condition,  and  responds  to  management 
directed  to  the  individual  rather  than  to  the  disease. 

The  ability  to  sleep  is  sometimes  affected  strikingly  by  the  influence 
of  climate.  It  should  be  borne  in  mind,  however,  that  the  result  is  not 
always  to  be  attributed  to  the  climate  itself,  but  often  to  the  psychic 
influence  and  change  in  environment.  It  has  been  my  observation  that 
prolonged  and  refreshing  sleep  is  more  easy  of  attainment  in  high  altitudes 
than  at  sea-level.  Many  patients,  shortly  after  arrival,  express  surprise 
and  gratification  at  an  ability  to  sleep  to  an  extent  previously  unknown. 
The  reverse  is  sometimes  true,  though  less  frequently.  In  some  of  the 
latter  cases  suggestion  plays  an  important  part,  as  the  invalids  are  often 
told  ^  before  leaving  home  that  they  may  experience  difficulty  in  sleeping 
at  high  altitudes. 

In  1898,  in  a  paper  entitled  "  Functional  Nervous  Disturbances  in 
Pulmonary  Invalids/'  I  called  attention  to  the  very  frequent  association 
of  consumption  with  the  various  forms  of  functional  nervous  disturbances, 
and  from  an  analysis  of  350  cases  endeavored  to  study  the  relation 
existing  between  the  two.  It  was  found  that  in  almost  no  case  were 
the  manifestations  of  nervous  disorder  displayed  for  the  first  time  in 
Colorado.  But  few  suffered  an  aggravation  of  the  nervous  symptoms 
after  arrival,  and  many  of  these  exhibited  a  satisfactory  improvement. 
Some  patients  displayed  a  persisting  insomnia,  and  in  these  cases  the 
gain  was  slow  and  interrupted  by  periods  of  vexatious  exacerbations. 
The  continued  loss  of  sleep  was  found  to  be  of  decidedly  unfavorable 
influence  upon  prognosis,  not  merely  from  the  entailed  exhaustion,  but, 
also,  as  an  expression  of  the  more  profound  nervous  irritability  with 
general  susceptibility  to  all  depressing  or  exciting  influences.  The 
few  who  displayed  increased  nervous  excitation  did  so  coincidently 
with  a  corresponding  loss  in  the  general  condition.  Some  presented 
evidences  of  nervous  disturbance  attributable  directly  to  external  causes, 
which  would  be  operative  in  any  climate,  as  excessive  dissipation,  extreme 
burden  of  business  cares,  and  unfortunate  domestic  relations. 

A  reasonable  interpretation  of  my  analytic  study  at  that  time,  which 
has  been  confirmed  by  subsequent  observation,  suggests  that  the  in- 
fluence of  the  climate  upon  the  nervous  condition  is  especially  advan- 
tageous in  a  large  proportion  of  cases  by  virtue  of  the  increased  nutrition 
and  resulting  general  improvement.  It  can  be  assumed  that  the  tuber- 
culous invasion  may  render  more  pronounced  all  preexisting  nervous 
disturbances,  may  increase  individual  susceptibility  to  such  conditions 
in  those  already  predisposed,  and  may  provide  a  greater  likelihood  for 
their  acquired  development  through  the  influence  of  impaired  nutrition 
and  general  exhaustion.  Likewise  the  existence  of  well-marked  functional 
derangement  affords  additional  opportunities  for  the  extension  of  the 
tuberculous  infection  through  the  lessened  resistance  of  the  individual. 
Impaired  general  nutrition,  while  often  a  result,  is  also  a  most  important 
factor  in  the  causation,  of  each  diseased  condition.  It  is  thus  evident 
that  the  nervous  disturbance  may  be  expected  to  diminish  almost  in- 
variably in  proportion  to  the  degree  of  arrest  of  the  tuberculous  process 
and  the  gain  in  the  general  strength. 
13 
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It  has  often  been  asserted  that  the  existence  of  insomnia  and  other 
nervous  manifestations  contraindicates  recourse  to  moderate  or  high 
altitudes  for  the  consumptive.  This  position  is  entirely  in  opposition 
to  the  logic  of  actual  experience  in  such  localities.  Such  statements 
predicate  the  assumption  that  improvement  in  the  functional  disturbance 
must  precede  gain  in  the  general  condition.  This  advances  the  argument 
at  the  same  time  that  the  nervous  derangement  is  of  more  immediate 
significance  than  the  tuberculous  infection.  It  is  decidedly  more  rational 
to  regard  the  tuberculous  involvement  as  the  factor  of  essential  impor- 
tance. Insomnia  and  other  nervous  disturbances  in  pulmonary  invalids 
indicate  an  especial  necessity  for  strict  supervision  of  the  details  of 
management,  the  environment,  and  mode  of  life. 

NERVOUS  ENERGY 

There  is  a  vast  difference  in  the  degree  to  which  pulmonary  invalids 
retain  their  nervous  energy.  This  does  not  always  vary  in  accordance 
with  their  physical  endurance,  nor  with  the  progress  of  the  pulmonary 
disease.  Some  exhibit  an  astonishing  vitality  almost  to  the  very  end, 
although  their  physical  strength  may  be  very  seriously  impaired.  This 
disproportionate  energy  may  often  be  observed,  despite  the  existence 
of  considerable  dyspnea,  loss  of  weight,  fever,  and  night-sweats.  It 
must  not  be  assumed  that  the  inordinate  nervous  vigor  of  such  people 
is  due  to  the  influence  of  the  disease  itself.  As  a  matter  of  fact,  it  exists 
in  spite  of  advancing  tuberculosis.  Some  individuals  who  have  been 
endowed  by  nature  with  an  excess  of  nervous  force  retain  a  surprising 
degree  of  vital  energy  notwithstanding  the  unceasing  drain  incident  to 
pulmonary  tuberculosis.  It  must  be  admitted  that  in  many  cases  the 
overflow  of  nervous  energy  is  simulated  rather  than  real,  as  some  patients, 
in  their  transparent  effort  to  deceive  themselves,  manifest  an  undisguised 
pride  in  their  showr  of  apparent  strength.  Upon  the  other  hand,  many 
invalids  early  exhibit  pronounced  nervous  debility. 

There  is  no  stimulating  effect  upon  the  nervous  system  inherent 
in  pulmonary  tuberculosis.  On  the  contrary,  impairment  of  nervous 
energy  usually  results.  Often  this  precedes  loss  of  physical  capacity, 
and  sometimes  the  appearance  of  symptoms  referable  to  the  tuberculous 
invasion.  Many  patients  complain  of  lassitude,  indisposition,  fatigue, 
loss  of  ambition,  and  extreme  weariness  for  months  before  the  appearance 
of  cough,  fever,  or  other  manifestations  distinctly  suggestive  of  con- 
sumption. They  usually  awaken  in  the  morning  more  or  less  tired, 
having  secured  no  refreshing  invigoration  from  their  sleep.  It  is  an 
effort  for  them  to  get  out  of  bed,  they  do  not  enjoy  work,  their  usual 
vocations  appear  distasteful,  and  minor  obstacles  are  magnified  to  large 
proportions.  They  are  often  unable  to  think  consecutively,  the  power 
of  mental  concentration  being  diminished  to  a  considerable  extent. 
They  frequently  lack  decision  or  will  power,  and  vacillation  is  sometimes 
quite  apparent.  Upon  the  definite  clinical  onset  of  pulmonary  tuber- 
culosis these  evidences  of  impaired  nervous  force  increase  with  the 
advance  of  the  disease.  It  is  not  unusual  to  observe  a  very  manifest 
disinclination  to  go  out  of  doors,  some  invalids  preferring  to  remain  in 
the  house  and  die  comfortably  rather  than  to  make  an  effort  to  secure 
fresh  air. 


SYMPTOMS  REFERABLE   TO   THE   GENITO-URINARY  TRACT  195 


CHAPTER  XXVI 

SYMPTOMS  REFERABLE  TO  THE  GENITO-URINARY 

TRACT 

TUBERCULOSIS  of  the  genito-urinary  system  will  be  found  discussed 
in  some  detail  under  Complications.  Non-tuberculous  nephritic  dis- 
turbances are  considered  in  connection  with  Mixed  Infection.  A  descrip- 
tion of  ^  the  symptoms  of  Accompanying  renal  disease,  as  well  as  those 
pertaining  to  tuberculous  infection  of  the  genito-urinary  tract,  will  there- 
fore not  be  detailed  in  this  chapter. 

The  various  forms  of  nephritic  disturbance  are  by  no  means  uncom- 
mon in  pulmonary  tuberculosis.  There  often  exist  distinct  degenera- 
tive changes  of  amyloid  character,  acute  and  chronic  involvements  of 
the  parenchyma,  and  the  chronic  interstitial  variety  of  kidney  disease. 
There  are  frequently  no  symptoms  of  the  chronic  forms  of  nephritis 
until  the  condition  is  far  advanced,  the  diagnosis  being  secured  only 
through  periodic  examinations  of  the  urine.  Very  often,  in  the  course 
of  routine  examinations,  I  have  found  albumin  in  the  urine  long  before 
the  appearance  of  any  symptom  suggestive  of  the  kidney  involvement. 
Hyaline  and  granular  casts  have  also  been  recognized  in  many  cases, 
sometimes  before  the  appearance  of  albumin.  Attention  will  be  directed 
in  another  chapter  to  the  frequent  detection  of  tubercle  bacilli  in  the 
urine  of  pulmonary  invalids.  Animal  experimentation  has  shown 
that  inoculation  with  the  urine  of  consumptives,  in  entire  absence  of 
tubercle  bacilli  or  suggestive  clinical  manifestations,  is  followed  in  many 
instances  by  the  death  of  the  animal  from  tuberculous  infection. 

The  symptoms  of  renal  disease  vary,  of  course,  with  the  nature  and 
extent  of  the  nephritic  change.  It  is  noteworthy  that  such  manifesta- 
tions as  dyspnea,  increasing  pallor,  diminishing  strength,  slight  edema 
of  the  hands,  face,  or  ankles,  are  commonly  attributed  to  the  pulmonary 
infection,  although  caused  in  many  cases  by  an  unrecognized  involvement 
of  the  kidneys.  There  are  often  present  digestive  disturbances  as  well  as 
changes  in  the  pulse,  which  may  become  of  high  tension.  While  patients, 
as  a  rule,  may  be  expected  to  succumb  comparatively  soon  after  the 
development  of  marked  renal  disease,  some,  irrespective  of  the  nature 
and  extent  of  the  pathologic  change,  may  linger  during  a  prolonged 
period  of  time. 

I  have  in  mind  a  man,  thirty-four  years  of  age,  a  patient  of  Dr.  Hugue- 
ley,  of  Atlanta,  Ga.,  who  seven  years  ago  was  sent  home  to  die  on  account 
of  advanced  pulmonary  phthisis  complicated  by  chronic  nephritis  of 
nearly  three  years'  duration.  I  recognized  the  presence  of  chronic 
Bright's  disease  in  August,  1900,  and  was  unable  to  note  evidence  of 
substantial  improvement  at  any  time  during  the  following  two  years. 
In  the  fall  of  1902  there  was  extensive  active  involvement  of  both  lungs, 
with  abundant  excavation  in  each,  and  moderate  cardiac-  hvpertrophy. 
The  urine  was  invariably  diminished  in  quantity  and  of  high  specific 
gravity.  There  was  an  enormous  amount  of  albumin,  with  numerous 
casts  of  the  hyaline  and  small  granular  varieties,  as  well  as  occasional 
leukocytes  and  blood-cells.  Edema,  cyanosis,  and  dyspnea  were 
marked.  The  patient  shortly  afterward  underwent  a  double  renal 
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decapsulation  in  the  hands  of  Dr.  Edebohls,  who  reported  the  results 
of  examination  as  follows:  "Face,  anemic;  lips,  livid.  Large  cavity 
and  wide-spread  infiltration  in  anterior  portion  of  right  lung,  middle  and 
lower  lobes;  smaller  cavity  with  surrounding  infiltration  in  left  lung, 
middle  of  anterior  portion.  Rales  abundant  everywhere  over  both 
lungs.  Heart  hypertrophied,  with  apex-beat  displaced  to  right;  no 
murmurs.  Neither  kidney  palpable.  The  urine  contained  30  per  cent, 
of  albumin  by  bulk,  and  was  loaded  with  casts.  It  looked  like  a  hopeless 
case  from  any  point  of  view,  and  the  patient  was  so  informed."  The 
operation  was  performed  under  nitrous  oxid  and  oxygen  in  October,  1903. 
The  patient  is  still  alive,  and  enjoying  an  active  business  career  in  Georgia. 
Not  long  ago  I  had  opportunity  to  examine  him  while  on  a  brief  visit  to 
Colorado.  The  urine  was  diminished  in  amount  and  contained  a  large 
quantity  of  albumin  and  innumerable  casts.  No  essential  change  was 
noted  in  the  pulmonary  condition.  It  is  difficult  to  realize  how  life 
has  since  been  maintained  in  view  of  the  physical  condition  of  the  lungs 
seven  years  ago,  and  the  complicating  renal  involvement.  His  ability 
to  be  about  on  his  feet  since  then  has  been  an  ever-recurring  source  of 
wonder.  I  have  learned  recently  of  a  severe  uremic  attack  which  took 
place  at  his  home,  but  from  which  he  is  now  satisfactorily  convalescing. 

The  various  forms  of  chronic  kidney  disease  have  been  observed 
to  attend  more  frequently  the  long-standing  cases  of  consumption  ex- 
hibiting cavity  formation  and  excessive  wasting.  Often  temporary 
albuminuria  is  found  coincident  with  large  pleural  effusions,  acute  broncho- 
pneumonia,  or  high  fever  from  any  cause. 

Acute  nephritis  is  not  especially  uncommon  among  consumptives. 
I  have  seen  it  follow  an  influenza  infection,  and  in  several  instances 
a  comparatively  mild  tonsillitis.  Nine  years  ago  a  gentleman  with 
extensive  double  pulmonary  tuberculosis  developed  a  most  severe  nephri- 
tis immediately  following  a  trifling  tonsillitis.  The  acute  symptoms 
persisted  during  a  period  of  nearly  two  months,  and,  contrary  to  all 
reasonable  expectation,  the  patient  finally  made  a  complete  recovery 
in  spite  of  a  long-continued  uremic  condition. 

In  1901  a  patient  of  Dr.  Tyson  suddenly  developed  acute  uremic 
symptoms  almost  immediately  upon  arrival  in  Colorado.  She  remained 
profoundly  unconscious  for  twenty-three  days,  and  finally  recovered. 
Several  other  equally  striking  instances  can  be  enumerated  to  illustrate 
the  occasional  development  of  severe  acute  nephritis  following  appar- 
ently trifling  causes. 

With  reference  to  the  sexual  organs,  perhaps  the  most  frequent  clinical 
phenomenon  in  consumptives  is  the  disturbance  of  menstruation.  As 
the  disease  advances,  this  function  is  subject  to  considerable  derange- 
ment, which  becomes  the  source  of  much  anxiety  and  apprehension  to 
the  patient.  At  first  the  menstrual  discharge  is  noticed  to  be  scanty 
and  of  pale  appearance.  It  subsequently  becomes  delayed,  irregular, 
more  scanty,  with  less  color,  and  finally  disappears  altogether.  As 
the  condition  improves  with  gain  in  strength  and  nutrition,  these  symp- 
toms reappear  in  an  inverse  order.  The  menstruation  often  becomes 
entirely  normal  even  after  its  suppression  during  protracted  periods. 
I  have  known  its  reappearance  after  the  lapse  of  two  years. 

It  is  exceedingly  common  to  note  a  slight  exacerbation  of  fever, 
diminished  appetite,  impaired  digestion,  increase  of  cough,  and  temporary 
aggravation  of  nervous  disturbances  during  the  menstrual  period.  In 
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addition  to  irregularities  of  menstruation  among  the  great  majority  of 
tuberculous  women,  an  unfortunate  development  is  the  frequent  occur- 
rence of  pain,  which  is  often  more  pronounced  in  proportion  as  the  flow 
is  established  with  increasing  difficulty.  Eisenstein  and  Hollos  have 
reported  some  very  interesting  conclusions  relative  to  the  influence  of 
tuberculin  treatment  upon  the  derangements  of  menstruation.  They 
assert  that  tuberculin  therapy  exerts  a  most  remarkable  effect  upon 
dysmenorrhea  and  amenorrhea.  One  year  ago  they  called  attention  to 
the  complete  cure  of  dysmenorrhea  in  10  women  subjected  to  tuberculin 
treatment.  They  have  since  continued  their  investigations  upon  118 
cases.  The  tuberculous  women  were  given  a  systematic  course  of  tuber- 
culin treatment  according  to  the  technic  of  Spengler.  This  consists  of  an 
attempt  to  differentiate  the  treatment  according  to  the  human  or  bovine 
type  of  bacillus  producing  the  infection,  patients  being  treated  with  the 
opposite  type  from  that  with  which  they  are  infected.  It  is  stated  that 
complete  relief  from  the  dysmenorrhea  was  quickly  obtained  in  70  women. 
Twenty-two  presented  the  history  of  severe  dysmenorrhea  from  the  very 
beginning  of  menstruation,  and  of  this  number  16  are  said  to  have  derived 
striking  benefit  from  the  tuberculin  therapy.  An  apparently  normal 
menstruation  was  established  in  14  cases  of  amenorrhea. 

It  is  a  common  belief  that  the  sexual  desire  in  consumptives  is  in- 
creased to  a  considerable  extent,  but  this  opinion  is  scarcely  borne  out 
by  the  facts.  ^  As^  far  as  the  pulmonary  involvement  itself  is  concerned, 
it  can  be  maintained  that  no  such  influence  obtains.  It  is  extremely 
unlikely  that  the  desire  is  stimulated  by  the  toxins  generated  in  tuber- 
culous patients.  A  partial  explanation,  however,  is  found  in  the  essen- 
tially passive  existence,  absence  of  diverting  thoughts,  the  abundant  use 
of  raw  eggs,  the  occasional  addiction  to  alcohol,  and  the  daily  adminis- 
tration of  strychnin.  It  may  be  assumed  that  in  some  instances  sexual 
excesses  and  alcoholism  are  conspicuous  long  before  the  development 
of  tuberculous  infection,  and  exert,  perhaps,  an  important  predisposing 
influence.  Peters,  who  has  devoted  some  attention  to  the  sexual  factor 
in  tuberculosis,  has  recently  sought  the  opinions  of  men  experienced  in 
the  treatment  of  the  disease.  The  replies  to  letters  addressed  to  twenty- 
four  clinicians  are  to  the  effect  that  the  subject  is  of  great  importance, 
the  difficulties  of  management  sometimes  considerable,  the  condition 
inherent  in  the  individual  and  surroundings  rather  than  in  the  disease, 
and  that  the  appetite  should  be  held  in  abeyance  whenever  possible. 
Sexual  indulgence,  whether  excessive  or  not,  often  constitutes  a  very 
serious  objection  to  the  so-called  home  treatment  of  tuberculosis.  In- 
structions with  reference  to  the  matter  are  rarely  obeyed.  Compliance 
with  admonitions  of  this  character  is  often  not  only  lacking  on  the  part 
of  the  invalid,  but  of  the  conjugal  mate  as  well.  For  this  and  other 
reasons  to  which  reference  has  been  made  under  Prognosis  and  Treatment, 
isolation  is  frequently  attended  by  the  most  signal  benefits. 

In  some  cases  the  procreative  power  persists  almost  to  the  point  of 
death,  but,  as  a  general  rule,  the  sexual  appetite  is  diminished  corre- 
spondingly with  the  increasing  exhaustion. '  The  fact  that  a  few  excep- 
tional patients  retain  their  vigor  in  spite  of  advanced  tuberculosis 
constitutes  no  argument  capable  of  general  application  with  reference 
to  any  stimulating  influence  of  the  disease. 
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SECTION   II 
COURSE,  VARIETIES,  AND  TERMINATION 


CHAPTER  XXVII 

THE  CLINICAL  COURSE 

THE  course  of  pulmonary  tuberculosis  is  subject  to  a  degree  of  vari- 
ation unequaled  by  any  other  disease.  The  wide  diversity  of  clinical 
manifestations  among  different  invalids  is  responsible  for  essential  dif- 
ferences in  the  general  type,  duration,  and  termination.  The  general 
symptomatology,  however,  is  so  varied  in  character,  and  the  course 
so  susceptible  of  change  from  time  to  time  in  the  same  individual,  as 
to  preclude  an  arbitrary  classification  into  separate  groups.  It  has 
been  customary  to  recognize  two  chief  forms  of  pulmonary  tuberculosis — 
the  florid  galloping  phthisis,  or  "quick  consumption,"  and  the  chronic 
form  popularly  described  as  "old-fashioned  consumption."  A  dis- 
tinction based  upon  pathologic  changes  affords  further  subdivision 
into  three  stages,  i.  e.,  incipient  infiltration,  softening,  and  excavation. 
These  differences  in  the  stage  of  the  disease,  though  technically  capable 
of  pathologic  definition,  as  a  rule,  are  not  sufficiently  uniform  to  permit 
an  accurate  clinical  differentiation.  In  some  patients  the  type  may  be 
defined  distinctly  from  beginning  to  end,  and  the  various  stages  separated 
from  one  another  by  sharp  lines  of  clinical  demarcation.  Other  cases, 
far  from  pursuing  an  unvarying  course,  are  characterized  by  abrupt  and 
varied  changes. 

In  addition  to  the  decided  complexity  of  subjective  and  objective 
manifestations  there  is  often  a  striking  divergence  in  the  nature  and  extent 
of  pathologic  conditions.  Areas  of  arrest  may  exist  in  immediate  juxta- 
position to  active  destructive  processes.  Within  a  relatively  small 
region  may  be  found,  severally,  an  incipient  infiltrative  deposit,  an  area 
of  secondary  bronchopneumonia,  one  of  caseous  degeneration,  one  of 
complete  fibrosis,  and  one  of  pulmonary  excavation,  with  or  without  a 
surrounding  zone  of  reactive  inflammation.  An  explanation  of  the  subtle 
variations  in  type,  and  the  sudden  transformation  of  the  course,  is  found 
in  the  further  dissemination  of  bacilli,  differences  in  the  absorptive 
capacity  for  toxins,  and  the  development  of  wholly  unexpected  compli- 
cations. 

Owing  to  the  intricate  character  of  the  finer  histologic  processes  and 
the  varying  changes  in  the  gross  pathology,  it  is  easy  to  comprehend 
the  wide  range  of  possibilities  in  the  duration  and  clinical  course.  The 
morbid  changes  produced  by  the  distribution  of  tubercle  bacilli  to  pre- 
viously uninyaded  areas  vary  according  to  the  number  and  virulence 
of  the  bacilli  and  their  association  with  other  microorganisms.  Thus 
the  agents  of  secondary  infection  may  produce  sharp  exacerbations  of 
fever,  with  associated  disturbances,  and  occasionally  scattered  areas 
of  pneumonic  consolidation.  Often  the  effect  of  such  pathogenic  micro- 
organisms as  the  micrococcus  lanceolatus,  the  streptococcus  pyogenes, 
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the  staphylococcus  aureus,  or  the  bacillus  pyocyaneus  is  sufficient  to 
turn  apparent  success  into  disheartening  failure.  It  is  well  known 
that  conditions  existing  in  the  periphery  of  a  tuberculous  focus  materially 
influence  the  rapidity  and  extent  of  toxic  absorption.  The  toxins  may 
be  sufficiently  irritant  in  character  to  set  up  a  reactive  inflammation, 
which,  in  turn,  constitutes  a  barrier  against  further  extension  of  the 
infective  process.  Cornet  has  called  attention  to  a  direct  relation, 
conceived  to  exist  between  the  degree  of  absorption  and  the  amount  of 
poisonous  material  in  the  immediate  environment  of  the  tuberculous 
focus.  He  believes  that  the  toxins  adjacent  to  the  area  of  infection, 
if  not  absorbed  too  rapidly,  may  aid,  through  their  irritant  action,  in 
compressing  the  lymph-channels  and  partially  obliterating  the  smaller 
blood-vessels.  This  presents  certain  obstacles  to  the  extension  of  the 
bacillary  infection  and  controls  to  some  extent  the  further  absorption 
of  the  poisons.  If  absorption  is  obstructed  in  this  manner,  the  toxins 
remain  in  close  proximity  to  the  tubercle,  and  at  this  point  exert  their 
influence  upon  the  tissues.  It  woujd  appear  that  a  lessened  absorptive 
capacity  aids  in  the  formation  of  an  inflammatory  wall  around  the  focus 
of  infection.  This  barrier  still  further  lessens  the  opportunities  for 
absorption  and  guards  against  further  distribution  of  the  bacilli.  The 
degree  of  absorption  and  the  pathologic  change  in  the  periphery  are, 
therefore,  more  or  less  interactive  in  their  effect.  According  to  the 
indestructibility  and  imperviousness  of  the  barrier  will  absorption  of 
toxins  and  egress  of  tubercle  bacilli  be  prevented.  These  are  factors 
of  the  utmost  importance  in  determining  the  character  of  the  clinical 
picture,  which  necessarily  is  modified  in  accordance  with  essential  histo- 
logic  and  bacteriologic  changes. 

Some  cases  conform  strictly  to  the  acute  type,  the  course  from  the 
initial  symptoms  to  the  end  being  completed  in  a  relatively  short  period. 
Others  present  throughout  the  disease  features  of  indefinite  chronicity, 
to  the  exclusion  of  acute  exacerbations  or  intercurring  complications. 
There  still  remains  a  large  class  who  exhibit  at  recurring  intervals  widely 
differing  aspects  of  the  affection.  In  this  group  of  cases  the  impression 
received  by  the  medical  attendant  regarding  the  probable  prognosis  may 
be  either  favorable  or  unfavorable,  according  to  the  particular  time  of 
observation. 

It  may  be  stated  that,  as  a  rule,  the  general  character  of  the  clinical 
manifestations  at  one  period  of  the  disease  affords  no  reliable  criterion 
as  to  the  nature  of  the  subsequent  course.  An  abrupt  development 
does  not  augur  necessarily  a  short  duration,  nor  does  a  subacute  onset 
presage  a  chronic  prolongation  of  the  disease.  As  a  result  of  judicious 
management,  reinforced  by  individual  powers  of  resistance,  mitial  acute 
symptoms  may  become  subject  to  satisfactory  control,  while  cases  ap- 
parently destined  to  a  prolonged  period  of  invalidism  are  brought  to  a 
sudden  termination  by  the  supervention  of  alarming  manifestations. 

The  possibility  of  pulmonary  hemorrhage,  like  the  sword  of  Damocles, 
must  hang  over  the  head  of  the  consumptive,  irrespective  of  the  previous 
history,  the  character  of  the  clinical  symptoms,  the  apparent^  pathologic 
condition,  or  the  duration  of  the  disease.  Cases  characterized  by  an 
acute  pneumonic  onset  and  those  of  general  miliary  invasion  are  the 
least  likely  to  undergo  a  change  in  the  subsequent  progress.  Their 
duration  may  be  from  four  to  ten  or  twelve  weeks.  Many  such  patients, 
after  the  lapse  of  four  or  five  weeks,  have  sought  to  avail  themselves 
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of  climatic  influence  and  have  survived  but  a  few  days  after  arrival  in 
Colorado.  The  inference  has  been  that  the  exhaustion  and  hardship 
of  the  journey,  in  connection  with  the  sudden  change  of  altitude,  have 
hastened  a  fatal  termination. 

Scattered  or  confluent  areas  of  bronchopneumonia  ingrafted  upon  an 
existing  pulmonary  tuberculosis  frequently  render  the  disease  of  short 
duration.  The  consolidation  sometimes  extends  with  relentless  rapidity 
to  a  massive  involvement,  and  clearly  points  to  a  fatal  termination. 
Death  may  ensue  in  a  week  or  ten  days,  owing  to  the  func- 
tional incapacity  of  the  lung  and  the  exhaustion  incident  to  the 
toxemia.  In  some  instances  the  patient  may  not  succumb  until  after 
several  weeks,  during  which  time  evidences  of  softening  and  excavation 
are  recognized.  The  shortening  of  the  course  through  the  influence 
of  secondary  infection  is  usually  less  conspicuous  than  from  pulmonary 
hemorrhage  or  pneumonic  consolidation. 

It  is  extremely  difficult  to  generalize  concerning  the  duration  of 
the  disease.  This  has  been  variously  stated  by  observers  to  be  from 
two  to  seven  years,  yet  many  cases  are  known  to  survive  but  a  few 
months,  and  others  to  linger  for  fifteen  or  twenty  years.  The  latter 
often  present  from  time  to  time  undoubted  evidences  of  active  tubercu- 
lous involvement.  There  has  been  no  uniform  basis  for  the  computation 
of  statistics,  and  the  results  must  necessarily  vary  according  to  the 
character  of  the  cases  comprising  the  material  from  which  various  analyses 
are  collaborated.  The  social  condition  of  the  patient,  the  later  environ- 
ment, and  the  opportunities  for  enforcing  a  strict  regime  constitute 
important  determining  factors.  Cases  of  incipient  character  admitted 
to  sanatoria,  permitted  to  remain  for  considerable  periods,  and  subjected 
to  educational  influences  may  be  expected,  in  comparison  with  other 
pulmonary  invalids,  to  show  but  slight  lessening  of  longevity.  The 
experience  of  other  observers,  many  of  whose  patients  conform  to  an 
advanced  type,  is,  of  course,  entirely  different.  The  deduction  is  in- 
evitable that  the  duration  of  pulmonary  phthisis  in  most  cases  is  dependent 
upon  the  available  opportunities  to  secure  arrest.  Not  infrequently 
the  character  of  the  clinical  course  is  largely  a  matter  of  personal  equation. 
A  large  majority  of  the  intercurring  complications  and  retrogressions 
are  occasioned  either  by  the  ignorance  and  superficiality  of  the  physician, 
or  by  the  stubbornness  and  frivolity  of  the  invalid.  The  willingness 
and  ability  to  avoid  the  sins  of  omission  and  commission  on  the  part  of 
the  consumptive  are  most  potent  factors  in  modifying  the  course  of  the 
disease. 


CHAPTER  XXVIII 
SPECIAL  VARIETIES 


IN  addition  to  the  ordinary  forms  of  ulcerative  phthisis  which  have 
been  described,  other  varieties  of  pulmonary  infection  are  sometimes 
observed  presenting  such  peculiarities  in  the  clinical  course  as  to  justify 
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separate  classification.  There  are  three  special  forms  which  are  strik- 
ingly different  in  their  general  aspects  from  the  ulcerative  type.  The 
first  is  fibroid  phthisis,  characterized  by  an  overgrowth  of  fibrous  tissue 
originating  from  tuberculous  invasion  either  of  the  lungs  or  of  the  pleura, 
and  followed  by  extensive  pathologic  changes  involving  the  pulmonary 
tissues,  walls  of  the  bronchi,  and  the  circulatory  apparatus.  The  second 
is  pneumonokoniosis,  usually  owing  its  inception  to  an  inhalation  bron- 
chitis, which,  in  turn,  is  followed  by  emphysema,  fibrous  tissue  change, 
disturbance  of  circulation,  and  ultimate  tubercle  deposit.  The  third 
is  the  pulmonary  form  of  general  miliary  tuberculosis,  in  which  the  bacilli 
are  distributed  through  the  blood-stream,  the  resulting  tubercles  literally 
studding  extensive  portions  of  the  lung.  This  form  of  pulmonary  in- 
vasion will  be  considered  in  connection  with  General  Miliary  Tuberculosis. 
Brief  mention  should  be  made  of  fibroid  phthisis  and  pneumonokoniosis 
coexisting  with  pulmonary  tuberculosis. 


FIBROID  PHTHISIS 

The  term  fibroid  phthisis  should  be  applied  only  to  cases  of  extensive 
fibrous  tissue  proliferation  emanating  directly  from  a  primary  tubercle 
deposit  in  the  lung  or  pleura.  On  account  of  accompanying  pathologic 
changes  in  the  lungs,  bronchi,  and  vascular  system,  the  symptom-com- 
plex rarely  conforms  to  the  clinical  picture  of  pulmonary  tuberculosis. 
Tubercle  bacilli  may  be  unrecognized  in  the  expectoration,  or  detected 
only  in  small  numbers,  although  present  in  the  pulmonary  tissues.  In- 
asmuch as  a  preexisting  focus  of  infection  represents  the  underlying  cause 
of  fibroid  phthisis,  the  propriety  of  classifying  the  condition  among  the 
several  forms  of  pulmonary  tuberculosis  is  at  once  apparent.  In  order 
to  avoid  confusion,  the  fibrous  tissue  change  of  non-tuberculous  origin 
should  be  described  as  pure  cirrhosis  of  the  lung  or  chronic  interstitial 
pneumonia. 

In  fibroid  phthisis  the  tubercle  deposit  finally  becomes  of  secondary 
importance  in  comparison  with  the  anatomic  changes  resulting  from 
the  primary  infection.  The  symptoms  referable  to  the  early  tuberculous 
invasion  either  disappear  entirely  or  become  subordinate  to  the  pre- 
ponderating fibrous  tissue  formation,  with  its  associated  functional  dis- 
turbance. The  entire  clinical  course  is  dominated  by  the  influence 
of  the  fibroid  overgrowth  permeating  the  pulmonary  tissues.  The 
duration  is  much  longer  than  that  of  ordinary  consumption,  the  invalids 
in  many  instances  surviving  for  astonishing  periods  despite  excessive 
emaciation  and  respiratory  incapacity.  Improvement,  even  under 
favorable  conditions,  is  correspondingly  slow  and  disappointing. 

There  is  usually  but  little  if  any  fever,  but  the  pulse  is  often  accelerated 
perceptibly  and  of  poor  quality.  The  cough  may  be  comparatively 
slight,  but,  as  a  rule,  is  somewhat  frequent,  dry,  and  paroxysmal.  The 
expectoration  in  most  instances  is  scanty  or  entirely  absent,  but  if  at 
all  copious,  is  more  likely  to  be  light  and  frothy  than  purulent  in  char- 
acter. In  the  presence  of  bronchiectatic  cavities,  however,  the  expectora- 
tion is  often  distinctly  purulent  and  the  cough  markedly  paroxysmal. 
In  such  cases  there  is  sometimes  imparted  to  the  breath  of  the  in  valid 
and  to  the  expectoration  a  particularly  offensive  odor.  Digestive  dis- 
turbances and  impairment  of  appetite  are  frequent.  A  beginning  short- 
ness of  breath  gradually  progresses  to  the  point  of  true  dyspnea,  and  an 
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early  pallor  may  finally  merge  into  varying  degrees  of  cyanosis.  The 
terminal  phalanges  become  clubbed  in  the  characteristic  manner  previ- 
ously described. 

It  is  scarcely  necessary  to  review  the  physical  signs  other  than  to 
allude  to  the  conspicuous  deformity  of  the  chest-wall  resulting  from 
the  pulmonary  and  pleural  retraction,  the  diminished  vocal  resonance 
and  fremitus  occasioned  by  the  pleural  thickening,  the  lessened  resonance 
upon  percussion,  and  the  reduced  intensity  of  the  respiratory  sounds 
upon  auscultation.  There  may  be  areas  of  bronchial  or  bronchovesicular 
respiration,  and  over  the  site  of  large  bronchiectases,  typically  cavernous 
breathing.  A  distinguishing  auscultatory  characteristic,  aside  from 
changes  of  quality,  pitch,  and  rhythm,  is  the  diminution  of  the  breath- 
sounds  incident  to  lessened  respiratory  excursion  and  excessive  pleural 
thickening.  As  stated  elsewhere,  the  heart  is  almost  always  pulled  more 
or  less  toward  the  affected  side,  or  dislocated  upward  by  reason  of  con- 
traction changes  involving  the  mediastinal  pleura.  Occasionally  it  is 
dilated  in  later  stages.  Reference  has  been  made  to  the  visible  pulsation 
from  the  second  to  the  fourth  interspaces  in  case  of  left-sided  involvement. 
The  extreme  chronicity  of  the  course,  the  occasional  absence  of  the  bacilli, 
and  the  infrequency  of  fever,  together  with  the  energy  and  vitality 
displayed  in  spite  of  excessive  emaciation,  serve  to  characterize  definitely 
this  form  of  pulmonary  tuberculosis. 


PNEUMONOKONIOSIS 

In  pneumonokoniosis  the  pathologic  changes  may  closely  simulate 
those  of  fibroid  phthisis.  An  essential  difference  relates  to  the  etiologic 
relation  of  the  tubercle  bacillus  to  the  accompanying  anatomic  condition. 
The  tubercle  deposit  is  in  no  sense  a  causal  factor  in  the  production  of 
pneumonokoniosis,  but  takes  place  merely  as  a  terminal  infection.  The 
primary  cause  consists  chiefly  of  an  inhalation  bronchitis  through  con- 
tinuous exposure  to  the  palpable  dust  incident  to  certain  occupations. 

It  differs  clinically  from  fibroid  phthisis  in  that  the  course  of  the  disease 
is  of  much  shorter  duration,  and  the  fibrous  tissue  proliferation  usually 
not  so  extreme,  with  less  resulting  deformity  of  the  chest.  The  ingraft- 
ing of  the  tuberculous  infection  upon  a  suitable  soil,  represented  by  a 
weakened  general  resistance  and  increased  vulnerability  of  tissues, 
affords  opportunity  for  comparatively  rapid  progress.  In  miners, 
grinders,  and  stone-cutters,  once  the  tuberculous  character  of  the  in- 
fection is  clearly  established,  I  have  been  unable  to  discover  that  the 
symptoms  differ  very  essentially  from  those  of  ordinary  pulmonary 
tuberculosis. 

I  have  been  privileged  to  observe  a  moderate  number  of  cases  of 
pneumonokoniosis  with  accompanying  tuberculous  infection  among  the 
gold-miners  of  Colorado.  In  the  very  midst  of  all  stages  and  conditions 
of  imported  pulmonary  tuberculosis  in  Denver,  there  are  found  numerous 
cases  of  miner's  phthisis,  difficult  of  differentiation  from  consumption,  yet 
scarcely  identical  with  it.  There  are  certain  etiologic  factors  pertain- 
ing to  the  condition  which  lend  a  more  or  less  unique  character  to  this 
class  of  cases.  As  stated  in  connection  with  Differential  Diagnosis,  these 
patients  may  exhibit  all  the  symptoms  and  signs  of  pulmonary  tuber- 
culosis, and  in  the  later  stages  show  the  presence  of  the  tubercle  bacillus, 
although  the  latter  does  not  represent  a  factor  of  causative  significance. 
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This  class  of  cases  is  regarded  by  the  laity,  and,  unfortunately,  to  some 
extent  by  the  profession,  as  a  form  of  consumption,  and  many  such 
patients  are  classified  as  tuberculous  in  official  mortality  records.  In- 
stances of  pneumonokoniosis  are  frequently  cited  to  illustrate  the  alleged 
development  of  indigenous  tuberculosis  in  spite  of  favorable  climatic 
conditions.  The  actual  morbid  processes  consist  of  a  more  or  less  severe 
chronic  bronchitis,  emphysema,  bronchiectasis,  varying  degrees  of  pneu- 
monokoniosis, with  occasionally  genuine  cavity  formation  resulting  from 
anemic  necrosis,  and  secondary  circulatory  disturbances.  The  tubercle 
deposit,  if  present,  is  often  quite  insignificant  in  comparison  with  accom- 
panying pathologic  changes. 

These  cases  are  found  to  develop  almost  exclusively  in  sections  of 
the  State  devoted  to  the  mining  industry,  i.  e.,  in  sparsely  settled  regions 
on  mountain  sides  where  tuberculosis  seldom  exists.  Predisposing  causes 
are  found  in  the  prolonged  hours  underground  and  the  constant  breathing 
of  an  atmosphere,  not  only  deficient  in  oxygen,  but  vitiated  by  impuri- 
ties. The  air,  not  being  in  motion,  becomes  more  or  less  devitalized 
and  is  breathed  over  and  over  again.  In  addition  to  the  partial  asphyxia- 
tion and  the  frequent  extreme  dampness,  exciting  causes  relate  to  exhala- 
tions from  the  candles  confined  within  a  relatively  small  air-space  and 
the  smoke  resulting  from  the  blasting  powder,  which  is  difficult  of  complete 
removal  despite  modern  efforts  toward  ventilation.  The  necessarily 
constrained  position  during  the  greater  portion  of  the  day,  the  frequent 
wetting  of  the  feet,  the  ^  alcoholic  habits,  immoderate  exercise  at  high 
altitudes,  and  the  unhygienic  surroundings  when  not  at  work,  constitute 
important  supplemental  features.  The  conditions  are  quite  dissimilar 
to  those  obtaining  in  the  production  of  coal-miner's  consumption,  stone- 
cutter's disease,  grinder's  or  potter's  phthisis,  and  the  like,  in  that  the 
sole  essential  factor  is  not  the  irritation  produced  by  the  inhalation  of 
fine  particles  of  dust.  Chronic  catarrhal  processes  take  place  in  the 
bronchial  mucous  membranes,  followed  by  emphysema  which  results 
from  nutritional  changes  in  the  pulmonary  tissues,  and  from  an  increased 
intra-alveolar  pressure  during  violent  attacks  of  cough.  Moderate 
fibrous  tissue  proliferation  is  superinduced  in  some  cases,  but  by  no 
means  to  the  extent  observed  among  followers  of  other  occupations 
responsible  for  the  production  of  pneumonokoniosis. 

While  the  distinguishing  feature  is  the  chronic  bronchitis  and  emphy- 
sema, there  frequently  supervenes  bronchiectasis,  both  of  the  cyHndric 
and  saccular  varieties.  Its  development  is  due  in  part  to  the  frequent 
paroxysmal  cough,  the  weakening  of  the  bronchial  wall  from  emphysema, 
and  the  more  or  less  continuous  pressure  exerted  by  stagnating  secre- 
tions. The  bronchiectatic  cavities  correspond  largely  to  the  fibrous 
tissue  proliferation  and  the  contraction  changes  external  to  the  bronchial 
wall.  Through  the  process  of  ulceration  of  the  mucous  membranes 
these  bronchiectases  may  be  transformed  into  genuine  pulmonary  cavities. 
These  may  develop  also  by  reason  of  necrotic  softening  of  the  tissues, 
more  particularly  when  the  pneumonokoniosis  is  pronounced.  In  this 
event  they  are  more  likely  to  increase  in  size  and  have  greater  bearing 
on  the  subsequent  course,  especially  if  communicating  with  a  bronchial 
tube.  Secondary  to  the  pulmonary  changes  there  ensue  marked  circula- 
tory disturbances,  manifested  by  venous  engorgement  and  enlargement 
of  the  right  heart. 

Symptoms  referable  to  this  group  of  chronic  pathologic  conditions 
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are  of  gradual  development  and  relate  chiefly  to  dyspnea,  cough,  and 
expectoration,  followed  by  loss  of  weight  and  strength,  with  gradually 
increasing  cyanosis.  The  cough  is  frequent  and  unattended  at  first 
byj  much  expectoration.  Later  it  becomes  more  distressing  and 
paroxysmal  in  character,  particularly  after  the  formation  of  bronchiectases 
or  pulmonary  cavities.  There  exists  no  definite  relation  between  the 
degree  of  bronchial  irritation  and  the  extent  of  fibroid  change  in  the 
lung.  The  sputum  is  frequently  quite  frothy,  light,  and  devoid  of  pig- 
mentation, becoming  more  purulent  with  the  increasing  periodicity  of 
cough.  Under  these  conditions  the  characteristic  separation  into  distinct 
layers  may  be  noted.  Little  of  practical  value  attaches  to  its  bacteriologic 
examination,  save  that  the  occasional  presence  of  tubercle  bacilli  denotes 
a  final  incidental  complication. 

The  dyspnea,  which  at  first  is  noticeable  only  upon  slight  exertion, 
becomes  progressively  worse,  until  the  patient  is  induced  to  seek  relief 
at  lower  elevations. 

The  cyanosis  is  usually  out  of  proportion  to  the  physical  evidences 
of  cardiac  and  respiratory  embarrassment.  Impaired  appetite  and 
digestive  disturbances  result  in  diminished  nutrition,  increasing  weakness, 
and  night-sweats.  There  is  rarely  any  elevation  of  temperature  save 
during  temporary  acute  exacerbations. 

Hemorrhages  are  not  infrequent,  and  may  vary  from  slight  bloody 
discolorations  of  sputum  to  a  sudden  fatal  loss  of  blood. 

The  physical  signs  upon  inspection  may  consist  of  the  characteristic 
changes  in  the  configuration  of  the  thorax  commonly  ascribed  to  emphy- 
sema, with  frequent  unilateral  or  bilateral  retraction  of  the  apices  and 
occasional  capillary  dilatation  upon  the  chest  front.  There  are  often 
percussion  signs  of  partial  consolidation  at  the  apices,  but  in  many  cases 
the  resonance  is  intensified  and  somewhat  tympanitic  throughout  the 
entire  pulmonary  area.  Fine  and  medium-sized  moist  rales  may  be 
heard  in  all  portions  of  the  lung,  though  more  frequently  at  the  bases 
and  almost  always  on  each  side.  The  breath-sounds  are  invariably 
somewhat  diminished  in  intensity,  corresponding  to  the  degree  of  emphy- 
sema. The  dulness  is  occasionally  unilateral,  in  which  event  there  often 
are  localized  changes  in  pitch,  quality,  and  rhythm,  and  bubbling  rales. 
Signs  suggestive  of  pulmonary  cavities  may  be  recognized  in  almost 
any  portion  of  the  lung,  as  in  tuberculosis.  There  is  no  invariable 
predilection  as  to  the  site  of  the  cavity  formation. 

In  comparison  with  simple  chronic  bronchitis  and  emphysema,  or 
with  ordinary  cases  of  interstitial  pneumonia,  the  course  of  the  disease 
is  short,  rarely  lasting  over  four  or  five  years.  This  may  be  accounted 
for  to  some  extent  by  the  influence  of  altitude,  the  usual  unwillingness 
and  inability  of  patients  to  avail  themselves  of  change  of  residence, 
and  their  greatly  diminished  resistance  from  habits  of  dissipation.  While 
considerable  relief  is  usually  experienced  on  going  to  lower  elevations, 
the  unfortunate  issue  is  delayed  but  temporarily,  the  prognosis  almost 
always  being  unfavorable. 

In  connection  with  the  preceding  observations  the  work  upon  miner's 
phthisis,  by  Summons,  of  Melbourne,  is  of  considerable  interest.  He 
reports  that  tuberculosis  among  the  miners  of  the  Bendigo  quartz  mines 
is  increasing  at  a  prodigious  rate.  In  these  cases  an  inflammatory 
condition  of  the  respiratory  tract  is  produced  by  the  inhalation  of  quartz 
dust.  Fibrous  lesions  gradually  develop  and  tuberculous  infection 
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supervenes  in  nearly  one-half  of  those  engaged  in  this  work.  He  states 
that  the  classic  symptoms  of  pulmonary  tuberculosis  are  manifested,  and 
that  in  most  cases  death  takes  place  in  about  five  years. 

Scurfield,  in  commenting  upon  the  mortality  in  dusty  trades,  em- 
phasizes the  deleterious  effect  of  dust  inhalation  among  the  workers  of 
Sheffield.  Diseases  of  the  respiratory  tract  are  exceedingly  common  and 
the  fatality  of  tuberculosis  very  great.  He  states  that  about  120  males 
succumb  annually  from  tuberculosis  who  would  not  die  if  the  conditions 
,for  work  in  that  city  were  equal  to  those  obtaining  in  the  rest  of  the 
country.  Respiratory  diseases  in  Sheffield  are  three  times  as  common 
among  grinders  as  among  the  average  males,  while  the  death-rate  from 
phthisis  among  the  followers  of  this  occupation  is  six  times  as  great. 
The  mortality  rate  among  cutlers  from  pulmonary  tuberculosis  is  nearly 
three  times  that  of  the  average  male. 

Selkirk,  of  England,  calls  attention  to  the  fact  that  lime-workers  are 
exceptionally  free  from  diseases  of  the  respiratory  tract.  Bronchitis 
is  very  exceptional  and  pulmonary  tuberculosis  almost  unknown.  Being 
unable  to  find  an  instance  of  phthisis  among  lime-workers,  he  calls  atten- 
tion to  a  possible  relation  of  cause  and  effect,  the  important  factor  being 
apparently  the  absorption  of  calcium  salts.  He  states  that  among  the 
new  workers  at  the  Warren  Cement  Works  at  Hartleypool  a  rapid  increase 
of  weight  is  commonly  observed. 


CHAPTER  XXIX 

TERMINATION 

STRICTLY  speaking,  the  ultimate  termination  is  recovery  or  death, 
but  a  large  number  of  cases  cannot  properly  be  included  in  either  class. 
While  not  actually  cured,  they  are  none  the  less  enabled,  for  indefinite 
periods,  to  pursue  a  life  of  useful  endeavor  within  the  bounds  of  consider- 
able physical  activity.  In  its  technical  sense  complete  recovery  is 
relatively  infrequent  save  in  the  most  incipient  cases,  as  the  infected 
area  is  scarcely  capable  of  restoration  to  its  previous  condition.  The 
very  conception  of  an  enduring  arrest  carries  with  it  the  necessity  of 
fibrous  tissue  proliferation  and  encapsulation,  but  it  is  unreasonable  to 
deny,  because  of  resulting  anatomic  change,  the  attainment  ^of  complete 
recoVery.  A  permanent  arrest  of  the  tuberculous  lesions  is  no  less  a 
cure  despite  a  remaining  indurative  process  than  recovery  from  variola 
with  resulting  facial  blemishes. 

It  is  entirely  warrantable  to  regard  patients  as  cured  who,  during  a 
period  of  two  or  three  years,  present  no  physical  signs  of  even  a  dormant 
infection,  exhibit  no  subjective  symptoms,  and  display  an  invariable 
absence  of  tubercle  bacilli.  It  is  not  contended  that  bacilli  may  not 
exist  in  the  pulmonary  tissues  of  such  patients,  but  the  non-develop- 
ment of  any  signs  or  symptoms  suggestive  of  their  presence  during  a 
prolonged  period  may  be  construed  as  sufficient  evidence  of  their  practical 
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surrender.     Many  patients  fail  to  succeed  in  the  acquirement  of  complete 
arrest,  and  yet  possess  undiminished  vigor  and  activity. 

It  is  common  in  health  resorts  to  observe  a  large  class  of  individuals 
who  have  achieved  apparent  arrest  of  the  active  process.  Many  of  these 
with  entire  disappearance  of  subjective  symptoms  exhibit  renewed 
energy  and  industry,  yet  at  intervals  display  a  few  apical  signs,  with 
attenuated  bacilli  in  the  expectoration.  I  have  under  my  care  several 
patients  who  have  remained  in  Colorado  for  thirty  years  or  more,  and  who 
present  every  outward  and  physical  manifestation  of  perfect  health, 
although  occasionally  submitting  bacteriologic  evidences  of  a  remaining 
quiescent  deposit. 

MODES  OF  DEATH 

For  some  unexplainable  reason  death  from  consumption  has  ever 
been  thought  to  be  particularly  horrible  and  revolting.  It  is  possible 
that  the  idea  of  a  lingering  illness,  a  so-called  "dying  by  inches,"  has 
suggested  to  the  popular  mind  an  exaggerated  notion  of  the  physical 
distress  during  the  final  agony.  There  is  no  reason  to  believe  that  the 
dissolution  of  the  consumptive  is  attended  with  a  greater  physical  struggle 
or  mental  anguish  than  is  experienced  by  other  victims  of  the  grim 
destroyer.  In  many  cases  the  prolonged  duration  of  the  illness,  rather 
than  making  death  harder  to  bear,  is  instrumental  to  a  degree  in  preparing 
the  sufferer  to  endure  the  inevitable  with  fortitude  and  resignation.  With 
many  the  end  is  a  welcome  relief  from  the  burdens  and  hardships  incident 
to  their  illness.  Patients  of  this  class,  far  from  approaching  their  demise 
with  fear  and  trepidation,  long  for  eternal  rest  with  a  courage  and  calm- 
ness incapable  of  simulation. 

Many  times  have  I  been  most  profoundly  impressed  by  the  remark- 
able resignation  of  the  consumptive,  who,  with  unclouded  intellect,  has 
responded  to  the  last  summons.  It  has  appeared  that  the  very  nature 
of  the  illness  has  tended  .to  dispossess  the  end  of  its  ordinary  terrors, 
and  to  render  the  anticipation  of  the  supreme  moment  but  a  deferred 
solace  for  bodily  ills.  Many,  it  is  true,  preserve  a  demeanor  of  indiffer- 
ence in  the  face  of  impending  death,  while  others,  with  halting  tread  and 
protestation,  are  dragged  to  their  doom.  Fortunately,  mental  hebetude 
sometimes  comes  to  the  rescue,  followed  by  mild  delirium  and  coma, 
and  the  patient  sinks  gently  to  the  final  sleep.  The  demise  of  the  con- 
sumptive, as  a  general  rule,  is  singularly  quiet  and  peaceful,  devoid  in 
large  measure  of  the  struggle  and  anguish  characterizing  a  fatal  termi- 
nation of  other  diseases.  It  has  been  my  observation  that  the  only 
conspicuous  deviation  from  this  manner  of  departure  occurs  among 
pulmonary  invalids  overtaken  by  death  as  a  result  of  intercurrent  com- 
plications. This  is  particularly  true  in  pulmonary  hemorrhage,  bron- 
chopneumonia,  edema  of  the  lungs,  pneumothorax,  cardiac  dilatation, 
and  occasionally  tuberculous  meningitis. 

The  end  may  be  sudden  and  violent,  as  during  severe  pulmonary 
hemorrhage.  At  such  a  time  the  patient  is  drowned  in  his  own  blood, 
and  may  expire  almost  immediately  from  asphyxiation,  the  suffering 
being  but  momentary.  Dissolution  may  take  place  quickly  from  other 
causes,  as  cardiac  weakness  or  bronchopneumonia.  I  have  witnessed 
two  instances  of  sudden  death  following  light  percussion  of  the  precor- 
dial  region  in  cases  of  cardiac  dilatation. 

In  bronchopneumonia  of  septic  origin  following  pulmonary  hemor- 
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rhages  the  patient  is  at  first  restless,  anxious,  and  excitable.  After 
a  few  days  this  changes  to  apathy,  stupor,  mild  delirium,  and  some- 
times coma.  In  some  instances  of  death  from  aspiration  pneumonia 
the  sensorium  remains  unimpaired  to  the  last,  and  the  air-hunger  be- 
comes extreme.  This  may  happen  also  in  pneumothorax,  and  almost 
invariably  in  pulmonary  edema.  In  such  cases  the  suffering  is  more 
intense  than  can  be  imagined  or  described.  Dreadful  paroxysms  of 
cough  sometimes  suffice  to  expel  foamy  and  bloody  expectoration,  causing 
the  disappearance,  for  the  time  being,  of  the  ominous  tracheal  rattle. 

In  acute  pneumothorax  and  in  bronchopneumonia  without  edema 
there  may  be  no  expectoration  whatever.  At  times  there  is  insufficient 
strength  to  effect  the  expulsion  of  the  expectoration,  which,  if  present 
at  all,  sticks  to  the  lips  and  dorsal  aspect  of  the  tongue  or  adheres  tena- 
ciously to  its  base  and  to  the  posterior  wall  of  the  pharynx.  The  mouth 
and  lips  are  exceedingly  dry,  and  the  masses  of  sputum  are  extracted 
only  by  means  of  a  cloth  or  swab.  The  struggle,  which  is  horrible  to 
witness  or  contemplate,  continues  without  abatement  until  merciful 
death  claims  its  own.  As  a  general  rule,  however,  it  seems  to  be  a  bene- 
ficent provision  of  nature  that  the  vast  majority  of  consumptives,  after 
months  and  years  of  lingering  illness,  are  permitted  to  succumb  to  the 
dread  disease  without  sthenic  manifestations. 


PART  III 
PHYSICAL  SIGNS 

INTRODUCTION 

PULMONARY  tuberculosis  produces  a  greater  diversity  of  morbid 
conditions  within  the  lungs,  and  hence  exhibits  a  greater  variety  of 
physical  signs,  than  any  other  respiratory  affection.  There  is  scarcely 
an  objective  manifestation  observed  in  the  course  of  the  various  pulmonary 
diseases  which  may  not  be  exhibited  by  the  consumptive  as  a  direct 
result  of  the  pathologic  change  incident  to  the  tuberculous  process  or  to 
associated  complications.  Thus  an  accurate  recognition  of  the  physical 
signs  accompanying  the  varying  degrees  of  tuberculous  infection  can  be 
secured  only  from  a  thorough  understanding  of  the  principles  of  physical 
diagnosis  as  applied  to  all  intrathoracic  disturbances. 

The  confusion  resulting  from  an  incorrect  terminology,  the  frequent 
errors  of  technic  in  conducting  physical  examinations,  and  the  faulty 
interpretation  of  various  combinations  of  physical  signs  are  often  respon- 
sible for  the  non-recognition  of  gross  pathologic  lesions,  and  suggest  the 
expediency  of  introducing  a  preliminary  section  devoted  to  physical 
diagnosis  in  general.  In  view  of  the  difficulties  often  encountered  re- 
garding many  important  features  relating  to  the  physical  examination  of 
the  chest,  it  seems  desirable  to  outline  a  course  of  procedure  emphasizing 
the  essential  principles  of  diagnosis  pertaining  to  pulmonary  conditions. 

In  no  other  department  of  medicine  is  there  demanded  such  a  degree 
of  skill  as  in  the  recognition  of  obscure  pulmonary  affections.  In  all 
respiratory  diseases  a  precise  conception  of  the  condition  can  be  obtained 
only  through  an  exhaustive  and  systematic  examination  of  the  patient. 

While  during  student  life  dispensary  facilities  may  be  depended 
upon  to  furnish  the  means  of  acquiring  a  more  or  less  practical  famil- 
iarity with  the  making  of  physical  examinations,  these  clinical  oppor- 
tunities will  scarcely  suffice  for  a  thorough  understanding  of  the  subject 
unless  preceded  and  accompanied  by  competent  instruction  concerning 
the  principles  and  facts  of  physical  diagnosis.  To  obtain  practical 
proficiency  it  is  highly  important  that  a  preparatory  course  of  didactic 
or  text-book  instruction  should  be  provided  not  only  as  to  the  physical 
signs  themselves,  but  as  well  to  the  rationale  of  their  production.  Thus, 
in  addition  to  the  recognition  of  abstract  physical  signs,  the  beginner 
should  be  made  to  appreciate  the  relation  of  the  various  phenomena  thus 
observed  to  the  morbid  conditions  which  they  represent. 

Although  no  single  physical  sign  may  be  said  to  characterize  definitely 
any  pathologic  state  of  the  tissues  within  the  thorax,  yet  the  grouping  of 
several  associated  signs,  in  connection  with  essential  facts  pertaining  to  the 
history  and  symptoms,  permits  the  differentiation  of  the  various  con- 
ditions. It  is  not  permissible  within  the  limited  scope  of  this  section  to 
do  other  than  review  important  features  of  diagnosis. 
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Various  methods  are  employed  for  the  recognition  of  diseased  con- 
ditions by  means  of  external  evidences.  Physical  signs  refer  to  objective 
manifestations  elicited  by  the  physician,  as  contrasted  with  subjective 
symptoms  described  by  the  patient.  The  physician  utilizes  the  following 
methods  of  conducting  a  physical  examination  of  the  chest,  i.  e.,  inspec- 
tion, palpation,  percussion,  auscultation,  mensuration,  and  succession. 

MENSURATION 

Mensuration  is,  upon  the  whole,  of  but  slight  practical  value.  While 
some  clinicians  believe  that  measurements  of  chest  expansion  afford  im- 
portant information  in  a  few  cases,  it  is  extremely  probable  that  in  its 
routine  employment  the  results  are  quite  unreliable.  It  is  possible  by 
this  means  to  determine  with  approximate  accuracy  the  degree  of  lateral 
expansion  of  the  thorax,  but  it  does  not  follow  that  a  true  estimate  is  ob- 
tained of  the  amount  of  air  received  into  the  lungs.  Goodall  and  Bel- 
knap,  from  ar^exhaustive  study  of  the  chest  movements  in  health,  have 
shown  conclusively  that  the  actual  respiratory  capacity  is  not  capable  of 
determination  upon  the  basis  of  chest  measurements.  It  is  well  known  that 
enlargement  of  the  thorax  during  normal  inspiration  is  produced  not  only 
by  the  elevation  of  the  ribs,  but  also  by  the  descent  of  the  diaphragm. 
The  ^  movement  of  the  diaphragm  may  be  a  most  important  factor  in 
respiration,  its  descent  resulting  in  an  increased  vertical  diameter  of  the 
entire  intrathoracic  cavity.  The  anteroposterior  and  transverse  di- 
ameters are  subject  to  increase  through  the  elevation  of  the  ribs  by  the 
respiratory  muscles.  The  degree  of  chest  expansion  necessarily  varies 
considerably  according  to  the  type  of  respiration  in  individual  instances. 
In  some  cases  it  may  be  apparently  diminished,  although  without  lessen- 
ing of  the  volume  of  inspired  air.  By  voluntary  contraction  of  the  ab- 
dominal muscles  the  diaphragm  may  be  elevated  to  some  extent,  the 
vertical  diameter  of  the  chest  appreciably  shortened,  and  an  apparent 
increase  in  the  respiratory  capacity  suggested  by  the  fuller  chest  expansion. 
The  mensuration  of  the  chest  is  of  but  slight  value  unless  information  is 
also  obtained  as  to  the  position  of  the  diaphragm  by  abdominal  measure- 
ments. It  is  thus  evident  that  this  method  of  physical  diagnosis  is  not  as 
simple  and  precise  as  might  at  first  appear,  and  that  in  its  application 
variations  may  be  so  considerable  as  to  permit  erroneous  conclusions. 
Approximately  accurate  information  as  to  the  volume  of  inspired  air  may 
be  secured  only  by  taking  the  measurements  of  the  chest  in  full  inspira- 
tion and  expiration  of  the  abdominal  type,  and  comparing  the  results  with 
those  obtained  when  the  abdominal  muscles  are  contracted.  While 
mensuration  as  commonly  employed  by  insurance  examiners  is  possessed 
of  but  very  little  importance,  its  systematic  use,  especially  by  means  of 
the  cyrtometer,  affords  rather  graphic  information  as  to  the  relative  size 
and  shape  of  the  two  sides  of  the  thorax  and  the  differences  in  their  ex- 
pansion. In  most  cases,  however,  even  this  is  more  a  matter  of  clinical 
interest  than  of  practical  importance. 
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INSPECTION 

WHILE  much  may  be  learned  by  inspection,  the  relative  importance 
of  this  method  of  conducting  physical  examinations  is  often  exaggerated, 
the  tendency  of  several  writers  having  been  to  overestimate  its  value. 
It  is  by  no  means  impossible  for  one  who  is  totally  blind  to  be  fully  as 
skilful  in  physical  exploration  of  the  chest  as  expert  examiners  who  are 
not  deprived  of  the  sense  of  sight.  In  fact,  inspection  may  often  give 
rise  to  erroneous  impressions  regarding  physical  conditions  which  can 
be  removed  only  by  careful  recourse  to  other  methods  of  examination. 
It  is  not  infrequent  for  individuals  to  present  every  visual  manifestation 
of  perfect  health  and  yet  disclose  important  changes  upon  percussion 
or  auscultation.  It  is  equally  true  that  others  may  exhibit  many  out- 
ward appearances  of  pulmonary  disease,  even  displaying  well-developed 
types  of  the  so-called  paralytic  thorax  or  phthisical  chest,  and  yet  upon 
examination  reveal  no  pathologic  pulmonary  condition.  It  is  apparent, 
therefore,  that  inspection  should  be  regarded  strictly  as  an  aid  to  the 
examiner  supplementary  to  other  means  of  physical  exploration.  It 
furnishes  to  some  extent  preliminary  impressions  or  provisional  informa- 
tion, which,  in  all  cases,  should  be  confirmed  by  the  employment  of  other 
methods. 


RULES  FOR  THE  PRACTICE  OF  INSPECTION 

Inspection  may  be  employed  with  the  patient  standing,  sitting,  or 
reclining.  If  standing,  the  body  should  be  held  erect  in  an  attitude  of 
repose,  with  the  weight  borne  equally  upon  each  foot.  The  head  should 
rest  squarely  upon  the  shoulders,  which  should  be  drawn  slightly  back- 
ward and  held  symmetrically.  Care  should  be  taken  to  avoid  the  slouch- 
ing posture  frequently  assumed  by  pulmonary  invalids.  Equal  precau- 
tion should  be  exercised  to  prevent  the  tendency  to  throw  the  shoulders 
far  backward  and  inflate  the  chest,  either  with  or  without  retracting  the 
abdomen.  When  the  patient  is  told  to  stand  erect,  sometimes  an  appear- 
ance is  presented  suggesting  a  military  inspection  during  dress  parade. 
He  should  be  taught  simply  to  assume  a  natural  posture.  The  examiner 
should  remain  between  the  patient  and  the  light.  It  is  well  for  the  phy- 
sician at  first  to  stand  some  little  distance  from  the  patient,  in  order  to 
appreciate  better  the  shape,  size,  and  form  of  the  chest,  to  note  irregulari- 
ties of  contour  or  other  asymmetric  conditions,  and  to  study  carefully 
changes  in  the  frequency  and  character  of  the  respiratory  movements. 

If  the  patient  is  examined  while  sitting,  a  moderately  high  stool  or 
straight-backed  chair  should  be  used.  In  most  eases  a  stool  is  pre- 
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ferable,  the  back  of  the  chair  possessing  no  particular  advantage  and 
often  being  in  the  way.  The  habit  of  slouching  is  noticed  more  often  with 
the  patient  sitting  than  standing,  and  should  be  avoided  in  all  cases 
It  is  good  practice,  however,  when  examining  the  back,  to  have  the  patient 
incline  slightly  forward  with  the  arms  folded,  each  hand  resting  upon  the 
opposite  shoulder,  and  the  elbows  kept  as  closely  together  as  possible 
This  expands  the  broad  wings  of  the  scapulae,  which  in  emaciated  people 
are  very  prominent,  and  permits  a  more  ready  examination  of  the  back 
than  can  be  obtained  in  any  other  position. 

The  examination  of  a  male  should  be  conducted  with  the  patient 
stripped  to  the  skin  as  far  as  the  waist.  There  can  be  no  excuse  for  neglect 
to  insist  upon  this  procedure.  With  females  it  is  not  always  expedient 
on  the  score  of  delicacy,  to  demand  the  entire  removal  of  the  clothing! 
A  light  shawl  or  cape  may  be  drawn  over  the  back  when  the  front  is  being 
inspected,  and  vice  versa.  If  the  undershirt  is  loose,  it  may  be  separated 
in  front  and  dropped  over  the  shoulders,  or  it  may  be  raised  from  below, 
while  examining  respectively  the  upper  and  lower  regions  of  the  chest. 

If  the  examination  is  made  with  the  patient  reclining,  care  should 
be  taken  that  the  body  rests  equally  upon  the  hips  and  shoulders,  with 
the^head  but _  moderately  elevated.  Inspection  of  the  chest  with  the 
patient  reclining  can  be  but  superficial  at  best,  and  when  necessarily 
confined  in  bed,  this  method  of  examination  is  often  comparatively 
unimportant. 

CONDITIONS  INDEPENDENT  OF  THE  THORAX  NOTED  ON 
INSPECTION 

It  is  usually  taught  that  inspection  should  be  employed  particularly 
to  note  the  configuration  and  movements  of  the  thorax  proper. 

As  a  matter  of  fact,  valuable  suggestions  as  to  the  general  condition 
may  be  obtained  through  the  sense  of  sight  long  before  the  patient  has 
been  stripped  to  the  waist  for  the  examination  of  the  chest.  For  ex- 
ample, the  examiner  unconsciously  notes  the  degree  of  emaciation,  the 
general  carriage  or  demeanor,  and  the  extent  of  physical  weakness. 
Great  practical  importance  in  a  general  estimate  of  the  patient's  con- 
dition attaches  to  the  facial  appearance.  The  first  impression  conveyed 
to  the  mind  of  the  examiner  usually  relates  to  the  visible  changes  of  the 
face,  whether  healthy  or  unhealthy,  full  or  emaciated,  pale  or  flushed, 
sallow,  cachectic  or  cyanotic,  dull  or  alert,  pinched,  drawn,  or  excitable, 
the  various  shades  of  expression  being  noted  at  a  glance.  The  color 
of  the  face  is  always  of  clinical  interest.  Anemia  is  often  present,  par- 
ticularly in  cases  of  pulmonary  tuberculosis.  This  is  more  surely  detected 
by  depressing  the  lower  eyelid  and  observing  the  color  of  the  mucous 
membrane.  Congestion  of  the  face  is  frequently  noted  in  chronic  bron- 
chitis with  emphysema,  bronchiectasis,  in  the  early  stages  of  pneumonia, 
and  in  several  forms  of  circulatory  disturbance. 

Cyanosis  is  possessed  of  great  significance.  It  consists  of  a  purplish- 
blue  flush,  at  first  appearing  upon  the  lips,  tip  of  the  nose,  and  the  ears, 
but  later  suffusing  the  entire  face.  This  may  be  present  as  a  result 
of  valvular  heart  lesions,  with  or  without  dilatation,  myocarditis,  peri- 
cardial  effusion,  emphysema,  asthma,  pulmonary  edema,  chronic  bron- 
chitis, and  occasionally  in  pulmonary  tuberculosis  with  circulatory  embar- 
rassment. 
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Edema  of  the  face  is  often  observed  when  no  suggestion  of  patho- 
logic change  can  be  obtained  upon  inspection  of  the  thorax  alone.  Facial 
edema  may  fail  of  recognition  in  some  instances,  as  the  clinician  may  not 
be  sufficiently  familiar  with  the  contour  and  appearance  to  make  com- 
parative observations.  The  careful  examiner,  however,  will  usually 
note  the  slight  puffiness  of  the  eyelids,  even  upon  casual  observation. 
Critical  inspection  of  the  face  and  neck  should  precede  the  examination 
of  the  chest  in  all  instances. 

Great  importance  attaches  to  the  frequency  and  character  of  the 
respirations,  which  may  be  observed  quite  accurately  before  the  patient 
is  prepared  for  a  conventional  inspection.  While  a  detailed  observation 
of  the  nature  of  respiratory  movements  is  not  possible  without  the  re- 
moval of  the  clothing,  it  is  easy,  nevertheless,  to  recognize  the  presence 
or  absence  of  dyspnea.  This  may  exist  either  as  labored  respiration  or 
merely  as  quickened  breathing.  The  former  is  detected  long  before  the 
clothing  is  removed,  and  is  accompanied  by  more  or  less  cyanosis,  with 
an  increased  play  of  the  auxiliary  muscles  of  respiration.  Simple  ac- 
celerated breathing  without  cyanosis  and  unaccompanied  by  the  use  of 
the  accessory  muscles  of  respiration  may  result  from  such  causes  as 
emotional  excitement,  fever,  and  exercise. 

Labored  breathing  or  true  dyspnea  may  be  dependent  upon  a  dimin- 
ished respiratory  capacity  of  the  lungs  in  the  course  of  pulmonary  tuber- 
culosis, pneumonia,  pleurisy  with  effusion,  pneumothorax,  and  emphy- 
sema; from  cardiac  disturbance  or  from  a  severe  anemia. 

Change  from  the  normal  breathing  may  also  be  recognized  in  the 
rhythm  and  sound  of  the  respirations.  In  some  cases  the  disturbed 
rhythm  relates  solely  to  the  changed  relations  between  inspiration  and 
expiration,  each  respiratory  act,  however,  being  identical  in  character 
with  all  others.  At  other  times  the  altered  rhythm  relates  not  so  much  to 
a  disturbance  of  the  relation  between  inspiration  and  expiration,  as  to 
radically  differing  characteristics  of  succeeding  respiratory  acts.  An 
•example  of  the  first  class  is  the  so-called  asthmatic  breathing,  in  which  the 
inspiration  is  shorter  and  quicker  than  normal,  while  the  expiration  is 
prolonged  and  difficult.  The  most  striking  illustration  is  witnessed  during 
an  acute  paroxysm  of  bronchial  asthma,  but  this  form  of  breathing  is 
displayed  to  a  less  degree  in  well-marked  emphysema.  In  the  latter  event 
the  inspirations  are  not  so  short  and  jerky  and  the  expirations  are  less  pro- 
longed and  labored.  In  well-marked  asthmatic  breathing,  the  sound  is 
an  element  of  some  interest  in  that  the  respiration  is  decidedly  wheezy 
in  character. 

The  disturbance  of  rhythm  which  takes  place  in  succeeding  respira- 
tions is  found  in  the  so-called  Cheyne-Stokes  type  of  breathing.  This 
form  of  respiration  may  be  described  as  an  alternating  cycle  of  pro- 
gressively increasing,  followed  by  gradually  decreasing,  dyspnea,  and 
periods  of  complete  apnea.  In  this  type  of  breathing  each  act  of  respira- 
tion is  different  from  the  preceding  or  the  following.  The  patient  in  the 
beginning  of  his  rhythmic  dyspnea  breathes  but  little  differently  from 
normal.  Each  following  respiration,  however,  becomes  rapidly  increased 
in  volume  and  louder  in  intensity  until  the  height  of  the  dyspneic  attack 
is  reached,  when  the  respirations  diminish  inversely  in  rapidity,  volume, 
and  intensity,  to  be  succeeded  by  a  complete  pause  or  absence  of  respira- 
tion, called  the  apneic  period.  The  entire  cycle  may  last  anywhere  from 
half  a  minute  to  a  full  minute.  In  this  type  of  breathing,  as  in  the  asth- 
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matic,  the  disturbed  rhythm  is  associated  with  an  appreciable  difference 
in  the  intensity  and  quality  of  the  respiratory  sounds. 

Another  class  of  cases  exhibits  a  distinctly  restrained  respiration 
particularly  during  inspiration,  which  is  short  and  comes  to  an  abrupt 
termination  apparently  before  the  act  of  inspiration  is  fully  completed. 
It  is  usually  associated  with  a  prolonged  slow  and  cautious  expiration! 
This  peculiarity  of  respiration  is  found  principally  in  cases  of  dry  pleurisy* 
in  the  very  early  stages  of  pneumonia,  and  as  a  result  of  intercostal 
neuralgia,  periostitis,  or  trauma.  The  restrained  or  catchy  respiration 
should  be  distinguished  from  a  type  of  irregular  breathing  sometimes 
described  as  cog-wheel  in  character.  While  this  latter  form  is  more  often 
detected  with  the  stethoscope,  it  may  be  occasionally  noticed  upon 
inspection  alone.  The  essential  characteristic  is  simply  an  interruption 
or  irregularity  of  the  inspiration. 

Another  distinct  type  of  respiration  is  witnessed  in  acute  conditions 
among  children.  There  is  displayed  a  striking  rapidity  of  the  respira- 
tions, together  with  an  audible  sound  upon  expiration,  the  child  breathes 
with  a  distinct  grunt  accompanying  the  expiratory  act.  This  is  highly 
Significant  of  severe  capillary  bronchitis,  pneumonia,  or  beginning  Pott's 
disease. 

A  form  of  respiration  known  as  stridulous  breathing  may  occur  in 
children  whenever  there  is  obstruction  or  marked  change  of  contour 
of  the  glottis  or  interior  of  the  larynx.  The  stridor  accompanies  in- 
spiration, and  is  observed  in  edema  or  spasm  of  the  glottis,  false  croup, 
laryngeal  diphtheria,  and  whooping-cough.  The  slow  stertorous  respira- 
tion incident  to  profound  coma  has  no  remarkable  characteristics  aside 
from  its  snoring  quality  and  the  frequent  association  with  cyanosis. 

Sighing  respiration  is  occasionally  observed  following  severe  hemor- 
rhage from  any  source,  although  it  is  perhaps  more  common  after  pul- 
monary hemorrhage. 

INSPECTION  OF  THE  CHEST 

It  is  unnecessary  to  describe  the  typical  appearance  of  a  normal 
chest.  In  view  of  the  innumerable  deviations  in  health  from  any  con- 
ventional type,  no  two  chests  may  be  said  to  be  precisely  alike,  and  the 
variety  of  visible  conditions  presented  to  physicians  making  many  ex- 
aminations is  almost  infinite.  Only  one  chest  in  four  has  been  found  to 
be  perfectly  symmetric. 

Clinical  inspection  of  the  chest  should  chiefly  include  attention  to 
the  size  and  form  of  the  thorax,  and  the  frequency  and  character  of 
the  respiratory  movements.  In  most  cases  the  attention  of  the  examiner 
is  primarily  directed  to  the  size  of  the  chest. 

The  Size  and  Shape  of  the  Thorax. — There  is  a  great  diversity  in 
the  size  of  normal  chests.  Striking  differences  may  result  from  inheri- 
tance, occupation,  and  from  such  previous  conditions  of  health  as  the 
early  existence  of  rickets  and  adenoids.  The  same  peculiarities  in  re- 
spect to  size  are  often  noted  in  succeeding  generations. 

Remarkable  variations  are  also  exhibited  in  the  shape  of  the  thorax, 
no  two  chests  presenting  precisely  the  same  outward  appearance.  Despite 
innumerable  peculiarities  of  form,  chests  may  be  classified  as  short  or 
long,  broad  or  narrow,  and  deep  or  hollow.  Although  certain  types  are 
commonly  regarded  as  suggestive  of  intrathoracic  disease,  no  presumptive 
conclusions  as  to  morbid  conditions  are  justified  by  external  appearances. 
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A  characteristic  variety  is  the  phthisical  or  paralytic  chest,  so  named  be- 
cause of  the  frequency  of  association  with  pulmonary  tuberculosis.  If  the 
soft  parts  are  considerably  emaciated,  the  peculiar  effect  is  to  some  extent 
emphasized.  The  thorax  is  more  or  less  flattened  anteroposteriorly,  with 
slight  increase  in  the  lateral  diameter,  irrespective  of  the  length.  The 
sternum  is  appreciably  sunken;  the  sternal  ends  of  the  clavicles  are 
apparently  pulled  downward;  the  neck  appears  longer,  and  the  chin 
more  sharply  defined  with  respect  to  the  neck.  The  entire  bony  frame- 
work of  the  chest  assumes  greater  prominence,  the  ribs  being  more  con- 
spicuous and  the  intercostal  spaces  deeper  and  usually  narrower.  In  the 
back  the  scapulae  stand  out  broadly  from  the  ribs,  giving  rise  to  a  sugges- 


Fig.  6. — Paralytic  chest,  a  rachitic 
feature  being  noted  in  the  depression  of 
the  sternum. 


Fig.  7. — Paralytic  and  long  type  of  chest. 
Note  normal  area  of  cardiac  dulness.  The 
areas  of  percussion  resonance  at  apices  are 
discussed  on  p.  285. 


tive  winged  appearance.  There  is  no  material  deviation  from  normal 
respiratory  movements  save  under  exertion  or  excitement,  when  they 
become  noticeably  shallow  and  are  somewhat  accelerated. 

It  should  be  borne  in  mind  that  a  well-defined  "phthisical  chest" 
is  not  incompatible  with  perfect  health,  and  also  that  extensive  active 
tuberculous  change  may  exist  within  a  thorax  presenting  a  normal  external 
appearance.  The  prominence  of  the  scapulae,  sometimes  thought  to  be 
characteristic  of  pulmonary  phthisis,  may  be  observed  not  infrequently 
even  among  healthy  and  well-nourished  individuals.  Upon  the  other 
hand,  many  patients  with  advanced  pulmonary  involvement  are  found  to 
present  no  suggestion  of  a  winged  appearance  in  the  scapular  region. 
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The  accompanying  cuts  are  of  interest  as  illustrating  the  disproportion 
between  the  visual  outlines  and  the  physical  findings.  Figs.  6  and  7  rep- 
resent typically  paralytic  chests,  although  there  is  no  physical  evidence 


Fig.  8.— The  short,  broad,  and  thick  chest. 


of  tubercle  deposit.    The  latter  is  an  excellent  example  of  the  long  chest, 
in  contrast  to  the  short  type  in  Fig.  8.     In  Figs.  11, 12, 13, 14, 15,  16,  17, 


Fig.  9. — Flat  chest  four 
years  after  complete  arrest  of 
extensive  tuberculosis. 


Fig.  10. — Another  view  of  pre- 
ceding case. 


18,  and  19  are  shown  individuals  exhibiting  very  extensive  tuberculous 
processes,  notwithstanding  every  external  appearance  of  perfect  health. 
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In  the  emphysematous  chest  there  is  an  increase  of  all  the  diameters 
of  the  thorax,  suggesting  a  state  of  permanent  inspiratory  expansion. 


Fig.  11. — Patient  in  whom  the  physical  evidences  of  tuberculous  involvement  were  well  defined 

at  each  apex. 

That  the  chest  is  broader  and  deeper  than  normal  is  usually  recognized 
at  a  glance.    The  shoulders  and  clavicles  are  elevated,  and  the  neck 


Fig.  12. — Brother  of  preceding.     Pronounced  tuberculous  involvement  with  signs  of  consolidation 
and  moist  rales,  left  apex  to  third  rib   and  from  the  right  apex  to  second  rib. 

appears  materially  shortened.     The  sternum  is  lifted  forward  and  up- 
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ward,  as  are  also  the  ribs,  which  are  widely  separated,  moving  but  little 
upon  respiration.  In  such  cases  protrusion  of  the  abdomen  is  noticed 
upon  inspiration.  The  rib-spaces  are  less  conspicuous  than  usual  and 
in  exaggerated  types  may  be  slightly  bulging.  A  very  considerable 


Fig.  13. — Extensive  tuberculous  involvement  of  left  lung  from  apex  to^base 

degree  of  emphysema  may  exist  without  the  slightest  external  evidence 
of  the  so-called  barrel  or  emphysematous  type  of  chest.  It  is  even 
found  in  the  so-called  rachitic  and  phthisical  varieties.  In  these  cases 


Fig.  14.— Extensive  tuberculous  infection  of  both  lungs.  Left,  signs  of  consolidation  with 
moist  rales,  apex  to  base,  with  cavity  formation.  Right  lung,  well-advanced  tuberculous  process 
at  apex,  front,  and  back.  (Compare  with  radiograph,  Fig.  77.) 

the  emphysema  develops  late  in  life,  when  the  bony  framework  of  the 
chest  is  too  unyielding  to  exhibit  resulting  changes  in  shape.  Examples 
of  emphysema  developing  in  adult  life  are  shown  in  Figs.  22  and  23. 
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In  the  rachitic  chest  the  anteroposterior  diameter  is  considerably 
increased,  particularly  in  the  upper  portion,  while  the  lateral  diameter 
at  the  base  is  materially  lessened.  The  sternum,  especially  in  its  upper 
portion,  often  becomes  very  prominent,  giving  rise  to  the  familiar  appear- 


Fig.  15. — Marked  consolidation  with  moist  rales — right,  apex  to  second  rib;  left,  apex  above  clavicle. 
Signs  of  involvement  in  both  apices  in  the  back.     Well-defined  myocardial  involvement. 

ance  of  "  pigeon-breast."  The  lateral  retraction  at  the  bases  is  some- 
times marked,  and  is  attributed  to  the  previous  imperfect  entrance  of 
air  to  these  parts,  and  to  the  effect  of  atmospheric  pressure.  Small  bony 
enlargements  may  be  seen  or  felt  at  the  junction  of  the  ribs  with  the 


Fig.     16. — Illustrating     areas     of     moist,  Fig.     17. — Same     patient     as     preceding, 

bubbling  rales  at  both  apices  with  tuberculous  showing  areas  of  tuberculous  involvement  with 

infiltration  in  patient  of  moderate  height,  yet  moist  rales  in  both  upper  backs, 
weighing  over  200  pounds 

costal  cartilages.  This  line  of  beaded  projections  has  been  described  as 
the  "  rachitic  rosary."  In  some  cases  there  is  a  pronounced  depression 
of  the  lower  portion  of  the  sternum,  and  the  costal  cartilages  bend  in- 
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ward  and  backward  to  meet  the  ensiform  appendix  in  such  a  manner 
as  to  suggest  the  name  of  "funnel  breast."  A  rachitic  chest  with  funnel 
breast  is  shown  in  Figs.  25  and  26. 

The  pictures  exhibited  to  illustrate  these  types  of  chests  will  afford 


Fig.  18. — Tuberculous  infection,  entire  left  lung  from  apex  to  base,  with  cavity  formation  in  upper 
portion.     Also  active  involvement  right  apex  to  third  rib.     (Compare  with  radiograph,  Fig.  63.) 

a  clearer  conception  of  their  striking  peculiarities  than  any  further  de- 
scription. It  should  be  repeated  that  in  many  instances  no  pathologic 
changes  are  found  within  the  chest,  despite  the  outward  manifestations 
suggestive  of  disease,  and  vice  versa. 


Fig.  19. — Well-defined  evidences  of  tuberculous  involvement  in  upper  portion  of  right  lung. 

Unilateral  Prominence  of  the  Chest. — An  entire  side  may  thus 
be  affected,  the  shoulder  being  elevated,  the  ribs  lifted  upward  and 
outward,  the  intercostal  spaces  very  shallow,  and  the  scapulae  pulled 
upward,  outward,  and  forward. 
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This  enlargement  of  one  side  may  be  due  to  the  presence  either  of 
air  or  of  liquid  in  the  pleural  cavity.     In  the  valvular  type  of  pneumo- 


Fig.  20. — Representing  very  prominent  scapulae  in  the  absence  of  tuberculous  infection  or  emacia 

tion. 


Fig.  21. — Representing  patient  in  far-advanced  phthisis  without  winged  scapulae.     Note  promi- 
nence of  spinal  column. 


thorax  the  pleural  overdistention  is  extreme,  as  the  air  is  pumped  into 
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the  cavity  with  each  inspiration,  and  is  not  permitted  to  escape  upon  expi- 
ration, the  enlargement  of  the  affected  side  usually  becoming  well  marked. 


Fig.  22. — Extensive  emphysema 
in  patient  with  moderate  tuberculous 
involvement  at  right  apex. 


Fig.  23. — Very  extensive  emphysema  in 
patient  with  pulmonary  tuberculosis,  bronchiecta- 
sis,  and  chronic  bronchitis.  Note  the  characteristic 
clubbing  and  thickening  of  the  terminal  phalanges 
typical  of  such  conditions.  ^^^  ^w^, 


Fig.  24.— Remarkably  denned  funnel  chest  in  patient  with  extensive  pulmonary  tuberculosis. 

In  small  pleural  effusions  it  is  often  impossible  to  recognize  any 
appreciable  change  in  the  external  appearance  of  the  chest,  but  when  the 
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quantity  of  liquid  contained  within  the  thoracic  cavity  is  large,  the  care- 


Fig.  25. — Rachitic  type  of  chest  and  funnel  breast  in  a  patient  with  moderate  tuberculous  involve- 
ment. 


Fig.  26. — Side  view  of  preceding  case. 

ful  observer  cannot  fail  to   distinguish  a  disparity  between  the  two 
sides. 

Whenever  one  lung  is  compressed  by  effusion,  damaged  by  disease, 
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bound  down  by  adhesions,  or  in  a  state  of  collapse,  the  other  lune 
undergoes  a  compensatory  emphysema.     This  supplemental  work  results 


Fig.  27. — Unilateral  retraction  of  chest  following  hemiplegia  in  infancy. 

an  increase  of  volume  and  in  a  corresponding  enlargement  of  one 
e. 
Unilateral  Retraction. — An  entire  side  of  the  chest  is  occasionally 


Fig.  28. — Left-sided  unilateral  retraction  of  chest. 

depressed  and  more  or  less  diminished  in  size.  Rarely  this  may  result 
from  imperfect  development  following  hemiplegia  in  infancy.  In  such 
cases  the  retraction  is  associated  with  atrophy  of  the  muscles  of  the 
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Fig.    29. — Pronounced    unilateral 
retraction. 


chest,  as  well  as  of  the  corresponding  side  of  the  face,  arm,  and  leg. 
Fig.  27  illustrates  this  retraction  very  well.  The  subject  is  a  boy  nine 
years  old,  with  extensive  tuberculous  infection  of  the  left  lung,  who 
recovered  after  the  lapse  of  two  years,  exhibiting  marked  fibrosis.  The 

retraction  of  the  left  side  is  not  due  entirely 
to  the  fibroid  change  incident  to  the  arrest 
of  the  tuberculous  process,  for  correspond- 
ing muscular  changes  are  present  in  the 
left  side  of  the  face,  arm,  and  leg.  Dimi- 
nution in  the  size  of  the  chest  may  be  pro- 
duced in  adult  life  by  reason  of  contraction 
changes  in  the  lung  or  pleura  of  the  affected 
side.  Figs.  28  and  29  represent  the  retrac- 
£  JHttb  tion  of  the  left  side  following  extensive  fi- 
brous tissue  formation  and  supplementary 
enlargement  of  the  right. 

In  addition  to  changes  affecting  an  en- 
tire side,  there  are  also  localized  deviations 
from  the  normal. 

Circumscribed  Prominences. — It  is  ob- 
vious that  tumors  of  the  soft  parts  may  produce  changes  capable  of  ready 
recognition.  The  same  is  true  of  protuberances  upon  the  ribs  or  ster- 
num resulting  from  periostitis.  A  considerable  cardiac  enlargement,  es- 
pecially in  children,  is  capable  of  visual  detection,  as  is  also,  in  some 
instances,  a  pericardial  effusion,  an  an- 
eurysm,  or  a  mediastinal  growth.  Path- 
ologic conditions  in  the  lungs  or  pleura, 
however,  rarely  give  rise  to  any  localized 
external  enlargements.  A  greatly  en- 
larged liver  or  spleen  may  occasionally 
be  recognized  as  a  local  bulging. 

In  Fig.  30  is  shown  an  instance  of 
circumscribed  prominence  with  accom- 
panying localized  depression  of  unknown 
cause. 

Circumscribed  Depression. — The 
most  important  cause  of  circumscribed 
depression  is  the  retraction  of  the  chest- 
wall  from  localized  fibroid  change.  The 
most  common  location  is  either  above 
or  below  the  clavicle,  or  both.  A  dis- 
tinct unilateral  depression  in  these  re- 
gions is  quickly  noted  by  the  examiner, 
and  is  immediately  suggestive  of  a  pre- 
existing tuberculous  process.  Localized 

retraction  is  not  infrequent  in  the  lateral  region,  but  is  not  always  sus- 
ceptible of  satisfactory  explanation. 


Fig.  30. — Circumscribed  promi- 
nence of  chest  with  accompanying 
localized  depression. 
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RESPIRATORY  MOVEMENTS 

It  has  been  stated  that  much  information  can  be  gained  with  refer- 
ence to  the  character  of  the  respiration  before  stripping  the  patient  for 


Fig.  31 — Hard  localized  prominence  in  upper  sternal  region,  occurring  in  a  woman,  sixty-five 
years  of  age.  The  growth  is  carcinomatous  in  nature,  with  similar  involvement  of  mediastinum 
and  right  lung.  (Compare  with  radiograph,  Fig.  109.)  On  account  of  the  physical  signs  of  con- 
solidation in  the  right  lung  in  association  with  loss  of  weight  and  general  prostration,  the  patient 
was  sent  to  Colorado  for  supposed  pulmonary  tuberculosis. 

inspection.     It  is  difficult  at  times  to  form  correct  impressions  regarding 
the  respiration  with  the  patient  prepared  for  examination,  on  account 


Fig.  32.— Showing  circumscribed  retraction  right  lateral  region.     Note  prominence  of  ribs. 

of  nervousness  and  the  too  conscious  efforts  in  breathing.     It  is  true, 
however,  that  a  comparison  of  the  respiratory  movements  upon  the  two 
15 
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sides  is  manifestly  impossible  without  the  removal  of  the  clothing.  Other- 
wise one  is  also  unable  to  determine  whether  the  respiratory  movements 
are  diaphragmatic  or  costal  in  character.  In  male  adults  the  respiratoiy 
movements  bring  into  play  the  inferior  part  of  the  chest  and  diaphragm. 
In  females  the  respiration  is  frequently  confined  to  the  upper  part  of  the 
thorax — the  so-called  superior  costal  variety.  In  children  the  breathing 
is  usually  diaphragmatic.  A  costal  type  of  respiration  may  be  induced 
in  adults  by  any  cause  which  interferes  with  the  descent  of  the  diaphragm 
or  with  the  respiratory  function  of  the  lower  portions  of  the  lung,  as  a 
double  pleurisy  with  effusion,  bilateral  retraction  of  the  bases,  or  extensive 
fibroid  change.  The  descent  of  the  diaphragm  may  be  impeded  by  the 
presence  of  a  large  quantity  of  ascitic  fluid,  by  great  distention  of  the  ab- 
domen with  gas,  or  by  the  existence  of  an  acute  peritonitis.  The  inferior 
costal  or  diaphragmatic  respiratory  movements  may  be  increased  by 
causes  interfering  with  the  expansion  of  the  upper  portions  of  the  lung. 


Fig.  33. — Circumscribed  retraction  right  apical  region  accompanying  advanced  tuberculous  involve- 
ment.    Note  cicatrix  from  burn,  which  was  of  undoubted  etiologic  significance. 

While  the  movements  of  respiration  should  occur  at  the  same  time  upon 
both  sides,  and  be  perfectly  equal,  an  increased  or  a  diminished  unilateral 
expansion  is  not  infrequent  in  the  presence  of  pathologic  conditions. 

Litten's  Phenomenon. — This  interesting  sign  in  some  cases  is  pos- 
sessed of  definite  diagnostic  value.  The  patient  is  placed  in  a  reclining 
position,  with  the  feet  toward  the  window.  The  examiner  stands  at 
the  side  of  the  patient  and  observes  upon  full  inspiration  a  shadow  de- 
scending from  the  seventh  to  the  ninth  ribs,  and  receding  upon  expira- 
tion. This  is  produced  by  the  movement  of  the  diaphragm  in  connection 
with  the  descent  of  the  lung  into  Gerhardt's  complemental  space.  It  is 
not  capable  of  recognition  whenever  physical  conditions  prevent  the  fullest 
expansion  of  the  lung.  It  cannot  be  detected  in  pneumonia  of  the  lower 
lobe,  moderate  pleural  effusions  or  pneumothorax,  firm  pleural  adhesions, 
severe  peritonitis,  or  ascites.  Whenever  the  descent  of  the  diaphragm  is 
not  interfered  with,  the  Litten  phenomenon  is  of  value  as  aiding  in  the 


INSPECTION  227 

differentiation  of  enlarged  liver  and  pleural  effusion.  It  is  also  of  aid  in 
some  cases  in  the  diagnosis  of  incipient  apical  involvement,  as  will  be 
further  discussed  under  Diagnosis. 

CARDIOVASCULAR  CHANGES 

Any  extended  consideration  of  heart  and  circulatory  conditions  is 
entirely  without  the  scope  of  this  book.  There  exists,  however,  so  inti- 
mate and  reciprocal  a  relation  between  pulmonary  diseases  and  cardio- 
vascular disturbances  that  brief  reference  to  associated  heart  changes 
is  desirable. 

The  data  to  be  obtained  upon  inspection  as  regards  the  heart  and  cir- 
culation are  always  of  much  interest.  In  some  instances  but  little  of 
practical  value  is  detected,  even  after  a  searching  inspection.  Often 
the  facts  thus  derived  become  of  importance  only  when  confirmed  by  the 
results  of  palpation  and  percussion. 

For  successful  inspection  with  reference  to  the  heart  or  circulation  a 
careful  technic  must  be  employed.  The  physician  must  be  thoroughly 
familiar  with  the  possible  cardiac  and  vascular  changes,  and  be  prepared 
to  watch  for  their  appearance.  Upon  inspection  with  regard  to  pulmonary 
conditions  the  patient  is  usually  observed  by  the  examiner  from  a  dis- 
tance in  order  to  afford  opportunity  for  a  comparison  of  the  two  sides  of 
the  chest.  When  noting  cardiac  complications,  however,  the  physician 
must  stand  much  nearer  the  patient,  and  the  inspection  becomes  a  matter 
of  closer  detail.  The  inspection  should  be  made  with  the  patient  both  in 
the  upright  and  in  the  reclining  posture.  The  examiner  should  take 
cognizance  of  changes  referable  to  the  precordia  as  a  whole,  the  apex- 
beat,  arid  the  epigastric  region.  The  neck  should  be  examined  in  order  to 
determine  the  presence  or  absence  of  arterial  throbbing  or  venous  pulsations ; 
the  arms,  for  evidence  of  brachial  arteriosclerosis;  the  abdomen  and 
chest  near  the  attachment  of  the  diaphragm,  for  the  recognition  of 
capillary  dilatation,  and  the  lips,  for  the  detection  of  capillary  pulsation. 

CHANGES  RECOGNIZED  IN  THE  PRECORDIA  AS  A  WHOLE 

Reference  has  been  made  to  the  circumscribed  bulging  of  the  ribs  in 
the  precordial  region  as  a  result  of  rickets,  cardiac  hypertrophy,  and  peri- 
carditis with  effusion  in  children.  Protrusion  of  the  precordial  region  due 
to  these  causes  is  not  associated  with  visible  muscular  movements  of 
cardiac  origin.  There  may  be  observed  at  times  a  distinct  rhythmic  rise 
and  fall  of  the  soft  parts,  between  the  second  and  fourth  or  fifth  ribs. 
This  may  be  noted  as  a  heaving  impulse  synchronous  with  the  heart's 
action,  o"r  as  a  peristaltic  wave  or  undulation.  Visible  precordial  pulsa- 
tion may  be  explained  by  the  following  general  causes,  i.  e.,  exaggerated 
heart  contractions  in  thin,  nervous  people  suffering  from  so-called  cardiac 
neuroses,  muscular  effort,  or  excitement  (though  rare),  exophthalmic 
goiter,  simple  cardiac  hypertrophy  with  or  without  aortic  regurgitation, 
and  occasional  arteriosclerosis. 

In  addition  to  the  above  conditions,  which  relate  particularly  to  the 
heart  and  circulation,  other  causes  may  exist  independent  of  cardio- 
vascular changes.  It  is  well  known  that  in  profound  anemic  states 
with  deficient  aeration  of  the  blood  the  respiratory  movements  are  shallow 
and  rapid.  With  diminished  expansion  of  the  lung  a  larger  portion  of 
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the  heart  becomes  denuded  of  its  pulmonary  covering  and  renders  possible, 
at  times,  visible  pulsations  in  the  precordia.  In  the  same  way  shrinkage 
due  to  left-sided  fibrous  tissue  proliferation  operates  to  uncover  a  larger 
portion  of  the  heart,  as  well  as  to  effect  its  displacement. 

CHANGES  RECOGNIZED  IN  THE  CARDIAC  IMPULSE  AT  THE  APEX 

The  apex-beat  is  not  produced  by  the  very  apex  of  the  heart.  The 
latter  is  situated  about  three-quarters  of  an  inch  to  the  left  of  what  is 
recognized  visually  as  the  apex-beat.  The  anatomic  apex  is  covered 
by  a  projection  of  lung  called  the  lingula  pulmonalis.  The  visible  apex- 
beat  is  produced  by  the  contraction  of  the  lower  portion  of  the  right 
ventricle  as  it  strikes  the  wall  of  the  chest.  The  location  of  the  apex-beat 
is  described  as  an  area  about  three-quarters  of  an  inch  square,  between  the 
fifth  and  sixth  ribs,  a  little  within  the  nipple.  In  this  position  there  may 
often  be  seen  a  rise  and  fall  of  the  chest-wall  with  each  pulsation  of  the 
heart. 

In  corpulent  individuals,  and  particularly  in  females  with  large 
mammae,  it  is  frequently  impossible  to  detect  any  visible  apex-beat  what- 
ever. In  children  this  is  found  higher, — sometimes  in  the  fourth  inter- 
space,— while  in  the  other  extreme  of  life  it  may  be  depressed  as  far  as  the 
sixth.  The  heart  being  attached  at  its  base  solely  to  the  great  vessels, 
may  be  imagined  to  swing  to  some  extent  as  upon  a  pivot.  This  permits 
a  considerable  difference  in'  the  location  of  the  apex  upon  changes  in  the 
position  of  the  individual  and  from  other  causes.  Configuration  of  the 
thorax  may  also  have  an  influence  in  changing  its  position. 

In  rachitic  chests,  especially  with  protrusion  of  the  sternum,  the  apex 
may  be  found  displaced  slightly  upward  and  to  the  right  of  its  normal 
position.  As  a  result  of  associated  pathologic  conditions  the  apex  may 
be  dislocated  to  the  right  or  left,  upward  or  downward.  The  morbid 
changes  sufficient  to  produce  these  results  may  exist  in  the  heart  itself, 
in  the  pericardium,  in  the  lungs,  in  the  pleura,  arteries,  and  kidneys. 

The  important  changes  in  the  heart  sufficient  to  alter  the  location  of 
the  apex-beat  are  chiefly  hypertrophy  or  dilatation. 

Hypertrophy  of  the  right  or  left  ventricle  may  displace  the  apex- 
beat  to  the  left  and  slightly  downward.  If  associated  with  arteriosclero- 
sis, especially  in  aged  people,  the  downward  displacement  is  considerably 
increased. 

In  pericarditis  with  effusion  the  apex  is  lifted  and  displaced  slightly 
to  the  left. 

Changes  in  the  lungs  may  suffice  to  obliterate  the  visible  apex-beat, 
to  displace  it  downward  or  to  either  side.  It  may  be  obscured  as  a  result 
of  pronounced  emphysema,  the  increased  volume  of  lung  interposing 
such  a  layer  between  the  right  ventricle  and  the  chest-wall  as  to  pre- 
clude any  visible  impulse.  Sometimes  the  apex  is  depressed  in  emphy- 
sema. The  cardiac  impulse  may  be  displaced  either  to  the  right  or  to  the 
left,  by  virtue  of  fibroid  contractions,  the  heart  being  pulled  usually  en 
masse,  but  occasionally  with  a  conspicuous  change  in  the  position  of  the 
apex. 

Pleurisy  with  effusion,  on  the  other  hand,  pushes  the  heart  away 
from  the  affected  side,  often  producing  a  considerable  change  in  the 
location  of  the  apex-beat.  In  left-sided  pleurisies  the  apex  is  displaced 
to  the  right.  Not  infrequently  in  pleurisies  of  the  right  side  it  is  forced 
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to  the  left  and  somewhat  elevated.  In  pneumothorax  also  the  heart  is 
pushed  perceptibly  toward  the  unaffected  side.  I  have  occasionally 
found  the  apex  in  a  left-sided  pneumothorax  in  the  immediate  vicinity 
of  the  right  nipple.  The  apex  of  the  heart  may  be  displaced  upward  by 
changes  in  the  abdominal  cavity  resulting  in  an  elevation  of  the 
diaphragm,  i.  e.,  excessive  distention  from  gas  or  ascitic  fluid. 

A  retraction  of  the  chest-wall  is  sometimes  seen  at  the  site  of  the  apex- 
beat.  This  is  due  principally  to  adhesive  pleuropericarditis.  The  ad- 
hesions between  the  pericardium  and  pleura  permit  a  drawing  in  of  the 
chest-wall  during  systole,  with  occasionally  a  visible  rebound  during 
diastole. 

EPIGASTRIC  PULSATION 

Visible  pulsation  in  the  epigastrium  may  be  noted  under  certain 
conditions.  Not  infrequently  this  is  observed  in  thin  persons  and  in 
those  of  decided  nervous  temperament.  In  such  cases  the  pulsation 
is  devoid  of  any  pathologic  significance.  It  may  be  present  in  aneurysm 
of  the  abdominal  aorta,  a  comparatively  rare  condition.  The  pulsation 
may  be  transmitted  through  a  solid  neoplasm  affecting  the  pyloric  end 
of  the  stomach  or  the  pancreas,  and  also  through  the  left  lobe  of  the  liver. 
It  may  exist  on  account  of  hypertrophy  of  the  right  ventricle.  Usually 
it  is  easy  to  ascertain  the  precise  cause  of  epigastric  pulsation  through 
the  process  of  exclusion. 

VISIBLE  CHANGES  IN  THE  NECK 

Throbbing  of  the  carotids  is  easily  recognized.  It  is  usually  asso- 
ciated with  hypertrophy  of  the  left  ventricle  in  connection  with  aortic 
regurgitation,  producing  an  exaggerated  pulsation  also  in  the  brachial, 
radial,  and  temporal  regions.  Increased  arterial  pulsation  is  noted  in 
exophthalmic  goiter,  in  states  of  arterial  excitement,  and  as  a  result  of 
arteriosclerosis.  Venous  pulsation  observed  in  the  neck  is  of  compara- 
tively little  significance  if  presystolic  in  time.  If  systolic,  it  is  indicative 
of  tricuspid  regurgitation.  When  exceedingly  light  pressure  is  made  over 
the  part  where  the  pulsation  is  observed,  which  is  usually  in  the  lower  por- 
tion of  the  neck,  and  more  frequently  upon  the  right  than  upon  the  left, 
the  pulsation  immediately  ceases  provided  it  is  purely  venous  in  origin. 
If,  however,  the  pulsation  is  arterial  in  character,  light  pressure  will  not 
cause  its  disappearance.  If  the  vein  is  stroked  from  below  upward  and 
immediately  fills  from  below,  the  evidence  is  conclusive  as  to  the  existence 
of  tricuspid  regurgitation. 

Valuable  data  may  be  obtained  from  inspection  of  the  arms  to  ascer- 
tain the  existence  of  arteriosclerosis.  The  arteries  are  sometimes  tor- 
tuous and  exceedingly  prominent,  with  marked  rigidity  of  the  walls. 

The  superficial  blood-vessels  of  the  abdomen  may  likewise  be  seen 
to  stand  out  prominently  upon  the  skin  as  a  result  of  obstruction.  More 
frequently  there  are  observed  small  capillary  dilatations  which  may 
extend  like  a  bow  across  the  entire  front  near  the  attachment  of  the 
diaphragm.  No  satisfactory  explanation  has  been  offered  for  their 
occurrence.  They  have  not  been  found  in  constant  association  with  recog- 
nized cardiac  involvement/ 

While  capillary  pulsation,  usually  occurring  as  a  result  of  aortic 
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regurgitation,  is  sometimes  capable  of  recognition  upon  casual  inspec- 
tion, it  may  be  easily  detected  either  upon  the  lips  or  under  the  finger- 
nails with  slight  pressure. 


CHAPTER  XXXI 

PALPATION 

PALPATION,  or  the  employment  of  the  sense  of  touch,  has  been  too 
frequently  regarded  as  of  little  value  in  the  physical  examination  of 
the  chest.  Although,  perhaps,  of  less  importance  than  some  of  the  other 
methods,  it  is,  nevertheless,  of  exceeding  benefit  to  the  examiner  in  many 
instances.  Neglect  to  utilize  this  method  of  examination  often  entails 
failure  to  recognize  physical  conditions,  the  presence  of  which  would 
otherwise  be  easily  detected.  As  used  for  the  diagnosis  of  respiratory 
diseases,  it  may  be  said  to  confirm,  in  a  general  way,  the  results  of  inspec- 
tion. Much  of  the  information  afforded  by  the  sense  of  sight  can  also  be 
obtained  by  a  carefully  trained  sense  of  touch.  This  I  have  repeatedly 
witnessed  in  observing  the  work  of  a  distinguished  physician  deprived 
of  his  sight.  , 

In  some  instances  certain  data  obtained  by  inspection  are  so  definite 
and  exact  as  scarcely  to  require  the  employment  of  palpation  for  their 
verification.  Through  its  employment  in  special  instances,  however, 
information  may  be  acquired  of  a  more  positive  and  accurate  character 
than  is  possible  from  inspection.  For  example,  the  peculiar  flattening  of 
the  bony  thorax  incident  to  the  phthisical  chest  may  sometimes  be  over- 
looked upon  inspection  on  account  of  the  thickness  of  overlying  soft  parts. 
Upon  palpation  of  the  upper  lateral  regions  the  prominent  outward  arch- 
ing of  the  ribs  is  immediately  noticed,  and  attention  drawn  to  the  flatten- 
ing of  the  chest.  As  a  rule,  palpation  of  the  thorax,  with  a  view  to  ascer- 
taining its  shape,  size,  and  the  character  of  the  respiratory  movements,  is 
entirely  superfluous  if  preceded  by  systematic  inspection. 

The  chief  value  of  this  method  of  physical  examination  is  to  elicit 
vocal  fremitus. 

The  hands,  which  ought  not  to  be  unduly  cold,  should  be  placed 
upon  symmetric  parts  of  the  chest.  It  is  not  necessary  that  much  pres- 
sure be  exerted,  a  light  touch  being  ordinarily  all  that  is  required.  In 
some  instances,  however,  it  is  well  to  use  moderately  firm  pressure  when 
examining  for  vocal  fremitus.  Generally  speaking,  the  palm  of  the  entire 
hand  should  be  laid  upon  the  chest,  care  being  taken  that  the  fingers 
are  not  permitted  to  rest  in  the  intercostal  spaces.  When  examining 
a  small  area  the  tips  of  the  fingers  lightly  pressed  against  the  chest- 
wall  yield  the  best  results. 

VOCAL  FREMITUS 

This  sign,  sometimes  called  tactile  fremitus,  refers  to  a  distinct  vibra- 
tion which  is  imparted  to  the  hand  laid  upon  the  chest  during  phonation. 
The  vibrations  emanating  from  the  vocal  bands  are  conducted  to  the 
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wall  of  the  thorax  through  the  column  of  air  in  the  trachea  and  bronchial 
tubes,  augmented  by  solid  contiguous  parts. 

Vocal  fremitus  is  best  appreciated  when  the  patient  is  instructed 
to  repeat  numerals,  harshly  and  in  a  low  pitch.  In  comparing  different 
parts  of  the  chest  care  should  be  taken  that  the  spoken  voice  conforms 
to  the  same  monotone  at  all  times  and  to  the  same  degree  of  loudness. 
The  vibration  is  much  greater  in  males  than  in  females— in  fact,  it  is  often 
incapable  of  recognition  among  the  latter.  It  is  less  pronounced  in  chil- 
dren than  in  adults,  and  much  greater  in  those  who  have  deep  bass  voices 
and  thin  chests.  It  is  diminished  by  thickness  of  the  soft  parts,  resulting 
from  excessive  muscular  development  or  thick  layers  of  adipose  tissue. 

The  vocal  fremitus  varies  in  different  parts  of  the  chest,  and  there 
is  a  normal  disparity  between  the  vibration  elicited  at  the  two  apices. 
It  is  marked  at  the  apex,  both  above  and  below  the  clavicle,  and  in  both 
lateral  regions  of  the  chest,  particularly  in  the  upper  portions.  It  is 
also  pronounced  in  the  interscapular  regions,  while  at  the  bases,  over  the 
scapulae,  and  in  the  region  of  the  heart  it  is  appreciably  diminished.  The 
fremitus  is  distinctly  more  marked  at  the  right  apex  than  at  the  left,  both 
in  front  and  back,  and  more  in  the  right  interscapular  region  than  in  the  left. 

In  disease  the  vocal  fremitus  may  be  greatly  increased,  diminished, 
or  entirely  absent. 

Speaking  broadly,  it  may  be  said  to  be  increased  whenever  there  is 
within  the  lung  a  greater  relative  amount  of  solid  to  air  than  normal. 
Thus,  in  consolidation  of  the  lung  from  any  cause,  as  pneumonia  or 
tuberculosis,  the  vibratory  phenomenon  is  distinctly  exaggerated.  When- 
ever the  pulmonary  tissue  is  compressed  by  virtue  of  a  coexisting  pleural 
effusion,  the  vibration  is  correspondingly  affected.  It  is  increased  over 
a  large  superficial  pulmonary  cavity  surrounded  by  indurated  lung,  and 
also  in  a  recent  compensatory  emphysema  because  of  the  increased  tension 
of  the  pulmonary  tissues. 

The  vocal  fremitus  may  be  diminished  or  absent  on  account  of  any 
condition  interfering  with  the  transmission  of  the  vibration  through  the 
column  of  air,  or  the  interposition  of  a  medium  through  which  it  must 
pass  before  reaching  the  chest-wall. 

Among  the  former  causes  may  be  mentioned  chiefly  the  occlusion 
of  a  primary  bronchus  from  secretions,  from  pressure  of  mediastinal 
glands,  aneurysm,  or  new-growths,  and  the  collapse  of  lung  in  pneu- 
mothorax.  In  any  of  these  conditions  the  vocal  fremitus  may  be  dimin- 
ished or  entirely  absent,  although  percussion  changes  may  not  be  pro- 
nounced. The  respiratory  sounds,  like  the  vocal  fremitus,  may  be  lessened 
or  absent  in  occlusion  of  the  bronchus  and  in  the  closed  or  valvular  types 
of  pneumothorax.  In  very  rare  instances  the  fremitus  is  diminished  in 
complete  solidification  of  lung. 

The  lessening  of  vocal  fremitus  in  pneumothorax  is  due  to  the  utter 
collapse  of  the  lung,  with  consequent  closure  of  the  bronchus  ^and  oblit- 
eration of  the  air  column,  and  to  the  interposition  of  a  layer  of  air  between 
the  lung  and  the  chest-wall. 

The  vibrations  are  obstructed  through  the  intervention  of  another 
medium,  as  in  pleurisy  with  effusion,  and  in  the  presence  of  pleural  thick- 
enings, contractions,  or  plastic  exudations.  Adhesions  may  or  may  not 
facilitate  the  conduction  of  vibration  in  these  cases. 

In  pleurisy  with  effusion  the  liquid  does  not  remain  at  the  base  of 
the  pleural  cavity  with  its  upper  surface  corresponding  to  a  horizontal 
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plane,  but  is  molded  to  a  certain  extent  around  the  lung,  between  it  and 
the  chest-wall.  According  to  the  extent  and  size  of  the  effusion,  the 
vocal  fremitus  is  diminished  or  entirely  absent. 

In  extensive  pleural  thickening  with  adhesions  the  vibrations  are 
transmitted  less  readily  on  account  of  the  interposition  of  solid  media. 

PALPABLE  RHONCHI;   PLEURAL  AND  PERICARDIAL  FRICTION- 
SOUNDS 

Although  vocal  fremitus  is  the  principal  physical  sign  capable  of 
recognition  by  palpation,  it  is  rather  interesting  to  note  the  occasional 
detection  of  bronchial  rales,  as  well  as  pleural  and  pericardial  friction- 
sounds,  by  the  sense  of  touch.  The  dry,  harsh  rhonchi  may  sometimes 
be  distinctly  felt  upon  palpation,  in  contrast  to  the  fine  sibilant  rales 
heard  upon  auscultation. 

Appreciable  vibratory  impressions  may  be  conveyed  to  the  hand  as 
friction  rubs  emanating  from  the  pleura  or  pericardium,  but  the  detec- 
tion of  these  sounds  is  comparatively  rare  upon  palpation,  and  their 
recognition  perfectly  simple  upon  auscultation. 

Brief  mention  should  be  made  concerning  the  importance  of  palpa- 
tion in  examination  of  the  heart.  The  position  of  the  apex-beat  may 
be  detected  in  many  instances  when  impossible  of  recognition  by  the 
sense  of  sight,  and  at  the  same  time  valuable  information  may  be  derived 
as  to  the  character  of  the  cardiac  impulse. 

In  determining  the  size  of  the  heart,  the  results  of  palpation  are 
often  more  definite  and  positive  in  character  than  those  of  percussion. 
The  tympanitic  resonance  of  the  stomach  is  often  transmitted  upward 
and  to  the  left,  interfering  with  cardiac  percussion.  By  feeling  carefully 
with  the  tips  of  the  fingers  at  the  left  of  the  heart's  apex  to  the  furthest 
point  where  any  cardiac  movement  is  recognized,  an  approximate  esti- 
mate can  be  made  of  the  left  cardiac  boundary.  The  presence  or  absence 
of  a  thrill  is  also  ascertained  with  the  fingers  laid  against  the  precordial 
region.  This  sign  is  usually  obtained  at  the  apex  and  over  the  aortic 
valve,  and  has  been  described  as  similar  to  the  sensation  felt  with  the  hand 
placed  upon  the  throat  of  a  purring  cat.  The  thrill  is  usually  presystolic 
at  the  apex,  but  in  rare  instances  may  be  systolic  in  time. 

Palpation  of  the  blood-vessels  is  also  important.  By  this  means 
definite  information  is  gained  respecting  the  visible  pulsations  in  the 
neck,  whether  of  venous  or  arterial  origin. 

The  degree  of  arteriosclerosis  of  the  brachial  arteries  is  appreciated 
more  definitely  upon  palpation  than  inspection.  Palpation  of  the  radial 
artery  is  of  extreme  value  in  noting  the  rate,  rhythm,  tension,  and 
compressibility  of  the  pulse,  and  the  character  of  the  arterial  wall. 
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CHAPTER  XXXII 
PERCUSSION 

WHILE  inspection  relates  to  the  diagnosis  of  physical  conditions  through 
the  sense  of  sight,  and  palpation  through  the  touch,  percussion  refers  to 
the  act  of  tapping  the  chest,  thus  setting  up  vibrations  which  may  be  ap- 
preciated by  the  examiner  through  the  sense  of  hearing.  Nothing  can  so 
signally  characterize  the  ^  skill  of  the  physician  in  physical  diagnosis  as 
ability  to  perform  percussion.  Success  can  be  obtained  only  by  a  thorough 
acquaintance  with  the  normal  percussion  boundaries  of  the  various  organs 
and  by  the  unvarying  observation  of  a  careful  technic.  Failure  is  ac- 
counted for  by  lack  of  familiarity  with  the  anatomy  of  the  thorax  and  its 
contents,  as  well  as  by  neglect  to  adhere  rigidly  to  prescribed  methods. 
A  perfect  knowledge  of  the  principles  of  percussion  as  applied  to  the  normal 
chest  is  a  necessary  preliminary  to  any  consideration  of  abnormal  condi- 
tions. 

Despite  familiarity  with  the  theory  of  percussion,  conspicuous  skill  can 
be  secured  only  by  continued  practice.  It  is  the  intelligent  technic, 
perfected  by  long  experience,  which  serves  to  bring  forth  the  sound 
vibrations,  and  enables  the  physician  to  recognize  important  analytic 
differences  as  well  as  to  acquire  confidence  in  the  results  of  his  exami- 
nation. It  is  not  so  much  the  possession  of  a  keen  musical  ear,  which 
some  regard  as  a  sine  qua  non,  as  a  well-trained  sense  of  hearing  with 
relation  to  the  recognition  of  a  few  simple  elements  of  sound. 

The  sound  elicited  by  percussion  may  be  regarded  as  either  resonant 
or  non-resonant.  Whenever  the  air  contained  within  aerated  bodies 
is  set  in  vibration  by  percussion,  the  sound  produced  is  always  resonant 
in  character.  If  percussion  is  practised  upon  solid  bodies,  the  sound 
is  at  once  recognized  as  non-resonant,  and  is  described  as  flat.  Flatness, 
therefore,  should  not  be  included  as  one  of  the  varieties  of  resonance. 
Organs  containing  but  little  air  may  give  rise  to  a  diminished  resonance, 
which  is  called  dulness. 

All  resonant  sounds  may  be  classed  with  reference  to  four  important 
characteristics — intensity,  pitch,  quality,  and  duration. 

Intensity  refers  to  the  extent  or  volume  of  the  vibrations,  and  is 
commonly  classified  as  loud  or  faint.  This  varies  directly  with  the  force 
of  the  blow,  the  thickness  of  the  intervening  soft  parts,  and  the  volume  of 
the  underlying  lung. 

If  the  percussion  blow  is  gentle,  the  vibratory  intensity  may  be 
slight  or  inappreciable,  while  very  powerful  percussion  tends  to  obscure 
the  resonance  by  inducing  vibrations  in  distant  parts  ^of  the  organ. 
A  stronger  blow  is  necessary  to  elicit  audible  resonance  in  some  chests 
than  in  others.  It  must  follow  that  the  force  of  the  percussion  must 
be  adjusted  in  all  cases  to  the  conditions  presented  at  the  time  of  the 
examination. 

It  is  obvious  that  the  intensity  must  vary  with  the  thickness  of  the 
soft  parts  overlying  the  aerated  lung.  Well-marked  muscular  develop- 
ment and  thick  layers  of  adipose  tissue  diminish  the  loudness  of  the 
tone  and 'require  somewhat  harder  percussion.  A  lessened  intensity 
is  noted  over  the  scapulae  because  of  the  intervening  bony  formation 
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and  the  thick  muscles  of  the  back.  Percussion,  if  attempted  over  a 
large  mammary  gland,  is  usually  unsatisfactory.  On  the  other  hand, 
gentle  percussion  upon  the  thin  chests  of  emaciated  individuals  and  in 
children  is  sufficient  to  awaken  resonance  of  decided  intensity. 

Other  things  being  equal,  the  intensity  is  increased  in  proportion 
to  the  greater  volume  of  lung  on  account  of  the  larger  amount  of  con- 
tained air.  For  this  reason  the  resonance  is  more  intense  below  the 
clavicles  than  above. 

Pitch  refers  to  the  length  of  the  vibrations,  and  is  described  as  low 
when  the  vibrations  are  long,  and  high  when  they  are  short.  This  is 
the  most  important  element  of  sound  from  a  diagnostic  standpoint^  and  is 
often  a  source  of  great  confusion  to  students.  It  should  be  borne  in  mind 
that  pitch  bears  no  absolute  relation  to  intensity.  Sounds  may  be  loud 
or  faint,  and  yet  have  precisely  the  same  pitch. 

The  lowness  or  highness  of  pitch  is,  of  course,  purely  relative.  The 
pitch  obtained  in  all  pathologic  states  within  the  thorax  is  higher  than 
in  a  normal  chest.  For  the  sake  of  convenience,  the  pitch  in  health 
should  be  described  as  relatively  low.  As  there  takes  place  a  greater 
relative  amount  of  solid  to  air  in  a  given  portion,  the  resonance  becomes 
dull  and  higher  in  pitch.  The  pitch  may  also  be  elevated  upon  per- 
cussion over  bodies  of  air,  but  this  is  accompanied  by  change  in  quality. 

Difficulty  is  usually  found  in  describing  precisely  what  is  meant 
by  the  quality  of  a  sound.  It  refers  to  a  peculiar  character  of  the  vibra- 
tions, dependent  upon  the  precise  construction  of  the  air-containing 
body  in  or  from  which  the  sound  is  produced.  Thus  the  quality  of  the 
sound  produced  by  the  flute,  the  piano,  the  violin,  etc.,  varies  according 
to  the  detailed  construction  of  the  instrument  from  which  the  sound 
is  emitted.  The  quality  of  the  sound  from  a  piano,  for  instance,  cannot 
adequately  be  described  to  a  person  who  has  never  heard  it,  yet  one  who 
has  been  familiar,  even  to  a  slight  degree,  with  musical  instruments  can 
instantly  recognize  the  sounds  produced  by  a  piano  or  other  instrument 
in  an  adjacent  room,  not  because  of  their  intensity  or  their  pitch,  but 
wholly  as  a  result  of  their  peculiar  individual  quality.  The  pitch  may 
be  high  or  low,  the  sound  may  be  loud  or  faint,  and  yet  no  difficulty  is 
experienced  in  differentiating  its  quality  or  character. 

As  the  quality  of  tones  emitted  by  musical  instruments  is  dependent 
entirely  upon  peculiarities  of  structure,  so  the  character  of  the  sound  ob- 
tained by  percussion  of  the  normal  chest  is  incident  to  the  anatomic  con- 
struction of  the  air-containing  organs.  The  term  "  vesicular  resonance" 
naturally  has  been  given  to  the  vibrations  emanating  from  the  air- 
vesicles  of  the  normal  lung.  This  is  to  be  distinguished  from  the  so- 
called  "tympanitic  resonance"  obtained  upon  percussion  over  large 
bodies  of  air.  All  resonance  is  either  vesicular  or  tympanitic  in  quality. 
As  the  quality  changes  from  vesicular  to  tympanitic,  the  pitch  is  corre- 
spondingly higher. 

In  comparison  with  intensity,  pitch,  and  quality,  duration  is  of  but 
slight  importance  as  an  element  of  percussion  resonance,  although  of 
great  value  in  the  analysis  of  auscultatory  sounds.  Generally  speaking, 
the  duration  of  the  vibrations  increases  with  the  intensity  and  dimin- 
ishes with  the  elevation  of  pitch. 

To  elicit  intelligent  percussion  resonance  certain  methods  of  pro- 
cedure should  invariably  be  followed. 
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RULES  FOR  THE  PRACTICE  OF  PERCUSSION  RELATING  TO  THE 
PATIENT  AND  TO  THE  EXAMINER 

Rules  for  the  Patient. — The  patient,  whether  sitting  or  standing, 
should  be  in  an  attitude  of  repose.  The  shoulders  should  not  be  thrown 
too  far  back,  and  the  muscles  of  the  neck  or  chest  should  not  be  put  in  a 
position  of  undue  tension.  It  is  necessary  that  the  shoulders  and  arms 
be  held  symmetrically.  The  head  should  not  be  inclined  to  either  side, 
and  the  face  should  be  directed  straight  ahead.  It  is  sometimes  per- 
missible for  the  face  to  be  turned  slightly  to  one  side  while  percussing 
at  the  apex,  particularly  if  there  is  noticeable  retraction  at  this  point. 
Opportunity  is  thus  offered  for  more  satisfactory  percussion.  Care 
should  be  observed,  however,  to  avoid  turning  the  face  or  inclining 
the  head  sharply  to  either  side,  as  this  gives  rise  to  overstretching  of  the 
muscles  and  consequent  interference  with  percussion  resonance.  It  is 
often  desirable  that  the  patient  should  sit  during  percussion,  and  rest 
the  back  against  a  straight-backed  chair.  In  examining  the  anterior 
axillary  region  the  arm  may  be  drawn  slightly  backward,  and  in  percussing 
the  posterior  lateral  region  the  arms  may  be  held  a  little  to  the  front. 
When  the  back  is  examined,  the  patient  should  fold  the  arms,  placing 
each  hand  upon  the  opposite  shoulder,  with  the  elbows  held  as  near  to- 
gether as  possible  in  order  to  spread  the  scapulae.  This  is  particularly 
important  in  emaciated  people.  The  patient  is  then  requested  to  lean 
slightly  forward,  rounding  the  shoulders  and  upper  part  of  the  back  like  a 
bow.  If  the  patient  is  examined  in  bed,  attention  should  be  paid  to  the 
maintenance  of  a  symmetric  position  of  the  shoulders  and  hips. 

Rules  for  the  Physician. — These  refer  to  the  avoidance  of  percus- 
sion instruments,  to  the  position  of  the  pleximeter  finger,  the  manner 
in  which  the  blow  is  dealt  by  the  hammer  finger,  and  the  position  of 
the  examiner  himself. 

Avoidance  oj  Percussion  Instruments. — It  is  almost  unnecessary  to 
state  that  the  student  and  practitioner  should  dispense  entirely  with 
all  mechanical  devices  for  the  purposes  of  percussion.  None  of  the 
instruments  of  varied  form  and  character  has  been  found  equal  to  the 
fingers  of  the  examiner.  It  is  much  easier  to  avoid  beginning  the  em- 
ployment of  pleximeters  and  hammers  than  it  is  to  be  compelled  subse- 
quently to  dispense  with  their  use.  Those  who  are  skilled  in  percussion 
with  the  fingers  rarely,  if  ever,  need  resort  to  mechanical  appliances. 
On  the  other  hand,  those  who  are  accustomed  to  these  instruments  are 
sadly  handicapped  when  obliged  to  percuss  with  their  fingers.  ^The 
only  possible  advantage  of  pleximeter  and  hammer  in  any  case  is  to 
increase  intensity,  but  the  actual  need  for  this  seldom  ^  exists.  In  many 
instances  their  use  is  contraindicated  because  of  inability  to  apply  the 
instruments  to  small  localized  areas.  Thus,  in  emaciated  individuals, 
with  prominent  ribs  and  sunken  intercostal  spaces,  the  pleximeter  can- 
not be  perfectly  adapted  to  the  surface  of  the  chest.  It  is  also  impossible 
by  the  use  of  these  devices  to  distinguish  finer  differences  in  sound  when 
percussing  from  the  ribs  to  the  intercostal  spaces.  In  children  their  use 
often  serves  only  to  frighten  the  child  and  to  render  the  examination  more 
difficult. 

Percussion  with  the  fingers,  however,  is  not  attended  by  any  of 
the  disadvantages  of  pleximeter  and  hammer,  and  in  many  cases  affords 
a  distinct  aid  to  the  examiner.  The  fingers  are  not  lost,  broken,  or 
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forgotten.  They  can  be  applied  to  any  portion  of  the  chest,  and  rarely 
frighten  even  the  most  timid  child.  An  opportunity  is  afforded  to  ap- 
preciate the  resistance  of  the  part  percussed,  which,  of  course,  is  impossible 
with  any  other  form  of  pleximeter. 

The  Position  of  the  Pleximeter  Finger. — Especial  care  should  be  taken, 
when  comparing  the  two  sides  of  the  chest,  to  percuss  in  symmetric 
regions.  Thus  the  pleximeter  finger  should  not  rest  upon  one  side  over 
a  rib  and  upon  the  other  in  an  interspace;  if  so,  a  difference  in  the  reso- 
nance will  at  once  be  recognized. 

The  percussion  should  be  made  upon  the  middle  finger  of  the  left 
hand,  which  should  be  firmly^  placed  against  the  chest-wall.  If  due 
attention  is  not  paid  to  this  important  feature,  the  resonance  will  be 
appreciably  diminshed  in  intensity,  and  in  many  cases  will  partake  of 
a  peculiar  quality,  to  be  later  described  as  the  "  cracked-pot  resonance." 
A  slight  lifting  of  any  portion  of  the  finger  may  be  sufficient  to  produce 
this  characteristic  sound,  therefore  the  pleximeter  finger  throughout 
its  course  should  be  firmly  pressed  against  the  thorax.  The  other  fingers 
of  the  hand  should  be  slightly  raised  from  the  surface  of  the  chest,  in 
order  to  avoid  interference  with  the  sound  vibrations. 

Nearly  all  authorities  have  directed  that  the  particular  part  of  the 
pleximeter  finger  upon  which  the  blow  should  be  dealt  is  the  distal  pha- 
lanx just  back  of  the  nail.  This  I  have  found  to  be  decidedly  less  desirable 
than  the  second  phalanx,  for  several  reasons.  The  bone  is  much  thicker 
and  broader  in  the  second  phalanx,  and  affords  a  better  medium  for 
transmitting  the  vibrations.  Other  things  being  equal,  those  physicians 
make  the  best  examiners  who  have  large  fingers  with  thick  bones.  The 
greater  amount  of  soft  tissue  on  the  dorsal  aspect  of  the  last  phalanx 
affords  a  cushion  for  the  reception  of  the  blow,  thereby  diminishing 
materially  the  intensity  of  the  resonance.  The  distal  phalanx  just  behind 
the  nail,  which  is  invariably  recommended,  is  more  sensitive  to  repeated 
percussion  blows  than  the  dorsal  aspect  of  the  second  phalanx.  My 
attention  was  first  called  to  the  disadvantage  of  the  distal  phalanx  be- 
cause of  the  inflammation  resulting  from  constant  percussion  upon  this 
part.  Recourse  was  had  to  the  second  phalanx,  which  was  subsequently 
found  to  possess  the  advantages  previously  described. 

The  pleximeter  finger  should  be  applied  with  equal  and  uniform  firm- 
ness when  comparing  the  two  sides  of  the  chest.  Unless  this  precaution  is 
observed,  striking  differences  in  resonance  will  often  fail  of  recognition. 
In  examining  at  the  apices,  particularly  with  the  patient  standing,  it  is 
sometimes  difficult  to  adapt  the  pleximeter  finger  to  the  foss;e  above  the 
clavicles  if  there  is  emaciation  or  marked  apical  retraction.  In  such 
cases  the  pleximeter  finger  of  the  left  hand  should  be  applied  to  the  left 
apex,  with  the  examiner  in  front.  In  this  position  there  is  usually  no 
difficulty  in  adapting  the  pleximeter  finger  to  the  left  side,  while  consider- 
able trouble  is  experienced  in  applying  the  finger  to  the  right  apex. 
Under  these  circumstances,  when  percussing  the  right  apex,  it  has  been 
my  custom  to  stand  behind  and  to  the  right  of  the  patient.  Percussion 
should  proceed  along  perfectly  straight  lines,  as,  if  practised  at  random 
over  the  thorax,  it  avails  nothing.  In  searching  for  the  percussion 
boundaries  of  certain  organs  it  is  necessary  to  proceed  toward  the  known 
anatomic  border  in  a  line  at  right  angles  with  it.  It  is  also  of  advantage 
in  some  cases  to  keep  the  pleximeter  finger  parallel  to  the  border  which  it 
is  desired  to  outline. 
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The  Manner  in  which  the  Blow  is  Dealt.— Comparatively  little  atten- 
tion is  given  by  the  average  practitioner  to  this  feature  of  percussion  and 
it  is  largely  for  this  reason  that  incorrect  results  are  so  often  obtained 
The  principle  to  be  observed  in  dealing  the  blow  is  to  deliver  it  quickly' 
the  fingers  instantly  rebounding  like  the  hammer  upon  the  pianoforte 
when  the  keys  are  struck.  The  blow  should  be  repeated  three  or  four 
times  in  quick  succession.  The  slightest  lingering  of  the  hammer  finder 
upon  the  pleximeter  finger  is  sufficient  to  interfere  materially  with  sound 
vibrations,  and  thus  modify  the  resonance.  As  sometimes  practised 
the  hammer  finger  or  fingers  are  allowed  to  remain  upon  the  pleximeter 
finger  while  the  examiner  listens  to  ascertain  the  characteristics  of  the 


Fig.  34. — Showing  incorrect   method  of   percus-     Fig.  35. — Showing  correct   method  of  percus- 
sion sion. 

resonance.  It  is  much  better  that  the  middle  finger  of  the  right  hand 
should  serve  as  the  hammer  and  the  other  fingers  not  brought  in 
contact  with  it.  The  blow  should  be  dealt  with  the  bulbous  tip,  this 
portion  striking  the  pleximeter  finger  always  at  a  right  angle.  It  is  im- 
perative that  a  uniform  amount  of  force  be  used  in  delivering  the  blow, 
as  slight  variations  may  result  in  failure  to  bring  out  striking  differences 
of  percussion. 

One  of  the  most  important  considerations  pertaining  to  percussion 
relates  to  the  region  from  which  the  hammer  motion  is  made.  All  writers 
who  have  mentioned  this  subject  have  laid  stress  upon  the  fact  that  the 
blow  should  be  directed  entirely  from  the  wrist-joint  and  never  from  the 
elbow.  In  so  far  as  relates  to  the  avoidance  of  any  elbow  movement  this 
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contention  is,  of  course,  correct.  It  is  also  true  that  there  must  necessarily 
be  some  motion,  no  matter  how  slight,  from  the  wrist-joint,  but  the  point 
is  made  that  for  successful  percussion  the  best  results  are  obtained  by  a 
gentle  tap  emanating  very  largely  from  the  carpophalangeal  articulation. 
In  Figs.  34  and  35  will  be  noted  respectively  the  incorrect  and  the  proper 
method  of  percussion. 

The  relative  merits  of  light  and  heavy  percussion  have  many  times 
been  discussed.  There  can  be  no  difference  of  opinion  that,  save  under 
very  exceptional  circumstances,  gentle  percussion  is  far  more  satisfactory. 
This  being  so,  there  seems  to  be  little  occasion  for  dealing  the  blow  from 
the  wrist.  This  usually  results  in  lifting  the  finger  and  hand  as  a  single 
piece  of  mechanism  farther  from  the  chest  than  is  necessary  to  bring  out 
clear  vibratory  resonance.  In  most  instances  a  gentle  tap,  raising  the 
hammer  finger  not  over  one  to  two  inches  from  the  pleximeter  finger,  will 
suffice. 

The  Position  of  the  Examiner. — Percussion  should  not  be  attempted 
unless  the  physician  is  perfectly  comfortable,  otherwise  attention  is 
almost  unconsciously  distracted  from  his  work.  When  comparing  the 
two  sides  of  the  chest,  he  should  stand  either  directly  in  front  of  or  be- 
hind the  patient,  in  order  that  the  sound  may  proceed  to  him  from  equally 
distant  points.  He  should  not  attempt  to  percuss  while  bending  over  the 
patient,  as  the  resulting  rush  of  blood  to  the  head  interferes  to  some  ex- 
tent with  the  sense  of  hearing.  He  should  endeavor,  as  far  as  possible,  to 
maintain  the  same  relative  position  with  reference  to  the  patient  when 
percussing  various  parts  of  the  chest.  If  the  patient  is  standing,  the 
examiner  may  stand  also,  care  being  taken,  however,  to  lower  his  own 
body  when  examining  the  bases,  particularly  if  the  patient  is  short. 
If  very  tall,  however,  the  patient  should  sit  while  the  physician  examines 
the  apices  and  upper  portions  of  the  chest.  Often  he  may  be^able  to  ex- 
amine the  lower  portions  of  the  thorax  with  ease  if  the  patient  is  standing. 
If  the  person  examined  be  very  short,  the  physician  should  so  lower  the 
body  that  his  hands  may  be  applied  with  ease  to  the  part  examined. 

PERCUSSION  OF  THE  NORMAL  CHEST 

There  is  no  fixed  or  arbitrary  type  of  percussion  resonance  for  the 
normal  chest.  Each  person  necessarily  has  to  furnish  his  own  standard, 
and  it  is  only  by  a  comparison  of  corresponding  parts  of  the  chest  that 
deviations  from  the  normal  can  be  ascertained. 

Regional  differences  are  noted  in  intensity,  pitch,  and  quality. 

The  supraclavicular  region  exhibits  less  intensity  of  resonance  than 
many  other  parts  of  the  chest,  as  there  is  less  volume  of  lung  beneath  the 
part  percussed.  A  diminution  of  vesicular  quality  is  often  pronounced 
near  the  inner  or  sternal  aspect  of  the  lung,  on  account  of  proximity  to 
the  trachea,  which  contains  a  relatively  large  volume  of  air.  As  the 
vesicular  quality  diminishes  and  the  tympanitic  element  becomes  more 
defined,  the  pitch  correspondingly  rises.  The  characteristics  of  apex 
resonance  are  lessened  intensity,  slight  admixture,  of  the  tympanitic 
with  the  vesicular  quality,  and  a  somewhat  higher  pitch. 

Similar  changes  are  recognized  upon  percussion  of  the  clavicle  itself. 
The  intensity  is  much  weaker  at  its  outer  or  acromial  end,  while  the 
quality  is  relatively  more  tympanitic  and  the  pitch  higher  at  its  sternal 
end. 
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In  the  infraclavicular  region,  extending  from  the  clavicle  to  the  third 
rib,  the  intensity  is  usually  greater  than  in  any  other  part  of  the  chest, 
the  quality  distinctly  vesicular,  and  the  pitch  low.  It  is  possible  in  some 
instances  to  recognize,  however,  a  very  slight  tympanitic  element,  with  a 
little  elevation  of  the  pitch,  in  the  upper  sternal  region  from  nearness  to 
the  primary  bronchi.  The  characteristics  of  normal  resonance  are  iden- 
tical upon  the  two  sides  of  the  chest  in  this  region,  as  contrasted  with  the 
striking  differences  displayed  below  the  third  ribs.  The  presence  of  the 
underlying  right  auricle  at  the  right  of  the  sternum  does  not  give  rise  to 
any  differences  in  percussion  resonance  because  of  the  overlapping  lun^. 

The  right  and  left  mammary  regions  must  be  considered  separately 
on  account  of  essential  differences  between  the  two  sides.  Upon  the 
right,  the  resonance  is  diminished  in  intensity  on  account  of  the  thicker 
pectoral  muscles  in  the  male  and  the  presence  of  the  mammary  gland  in 
the  female.  The  quality  is  purely  vesicular,  and  the  pitch  low.  The 
intensity  is  further  lessened  from  the  level  of  the  fifth  rib  to  the  base  of  the 
lung,  by  reason  of  the  underlying  liver.  This  organ  rises  to  the  fourth 
interspace,  and  in  the  mammary  line  is  covered  by  lung  to  the  sixth  rib. 
The  diminished  resonance,  however,  does  not  correspond  with  its  upper 
border,  the  area  of  hepatic  dulness  not  extending  higher  than  the  fifth  rib 
in  the  mammary  line.  This  is  explained  by  the  fact  that  the  volume  of 
lung  covering  the  liver  from  the  fourth  to  the  fifth  ribs  is  sufficient  to  con- 
ceal effectually  the  percussion  evidences  of  the  deep-lying  non-aerated 
organ. 

In  the  left  mammary  region  the  resonance  is  modified  by  the  presence 
of  the  heart.  In  this  locality  a  portion  of  the  heart  lies  directly  beneath 
the  chest-wall.  The  apex  is  concealed  by  a  thin,  tongue-like  projection 
of  lung  of  insufficient  volume  to  permit  vesicular  resonance.  The  upper 
portion  of  the  heart  upon  the  left  side  is  covered  with  a  layer  of  lung, 
giving  rise  to  percussion  resonance.  Along  the  thin  edge  of  the  over- 
lapping lung  the  resonance  presents  differences  from  the  normal  in  pitch, 
quality,  and  intensity,  by  virtue  of  which  deviations  an  area  of  cardiac 
dulness  is  recognized.  Over  the  portion  of  heart  in  immediate  contact 
with  the  chest-wall  there  is  entire  absence  of  resonance,  this  region  being 
known  as  the  area  of  cardiac  flatness.  The  boundaries  of  the  areas  of 
cardiac  dulness  and  flatness  will  be  given  presently. 

The  resonance  elicited  upon  percussion  over  the  upper  portion  of 
the  sternum  is  slightly  tympanitic  in  quality,  owing  to  the  proximity  of 
the  trachea. 

Much  confusion  exists  in  the  minds  of  students  and  many  practi- 
tioners as  to  the  normal  resonance  over  the  sternum,  especially  from 
the  second  to  the  sixth  ribs.  This  is  one  of  the  most  important  regions 
of  the  whole  chest,  and  should  always  be  the  first  locality  explored  upon 
percussion. 

Underneath  the  sternum,  between  the  second  and  fourth  ribs,  the 
anterior  borders  of  the  pleurse  of  the  right  and  left  sides  lie  immediately 
adjacent  to  each  other.  While  the  right  pleura  descends  almost  ver- 
tically to  the  attachment  of  the  sixth  rib,  the  left  leaver  the  sternum 
at  the  lower  edge  of  the  fourth  rib  and  travels  obliquely  outward  and 
downward  across  the  chest.  The  anterior  border  of  the  left  lung  also 
recedes  outwardly  from  the  sternum  opposite  the  fourth  rib,  and  descends 
obliquely  outward  and  downward.  The  anterior  Border  of  the  left  lung 
also  recedes  outwardly  from  the  sternum  opposite  the  fourth  rib,  and 
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descends  abruptly  to  a  point  near  the  anatomic  apex  of  the  heart,  where 
it  sweeps  forward  and  downward  to  cover  the  apex,  i.  e.,  the  so-called 
lingula  pulmonalis.  A  portion  of  heart  denuded  of  lung  and  pleura  lies 
in  immediate  apposition  to  the  inner  aspect  of  the  sternum,  between  the 
fourth  and  sixth  ribs.  On  the  right  side  it  is  covered  by  the  corresponding 
lung.  The  lower  portion  of  the  sternum  overlaps  the  left  lobe  of  the  liver, 
and  in  some  instances  a  portion  of  the  stomach.  In  view  of  these  anatomic 
relations  it  might  be  supposed  that  the  resonance  from  the  second  to  the 
fourth  rib  should  be  entirely  different  in  character  from  that  found  over 
the  lower  portion  of  the  sternum,  and  that  a  similar  variation  should  exist 
upon  percussion  to  the  right  and  left  of  the  median  line  from  the  third 
to  the  sixth  rib.  Imaginary  differences  in  percussion  resonance  over 
the  sternum  have  been  described  by  different  writers,  but,  as  a  matter 
of  fact,  there  is  only  a  very  slight  change  in  resonance  between  the  second 
to  the  fourth  rib  and  the  fourth  to  the  sixth.  Generally  speaking,  there 
is  absolutely  no  difference  between  the  resonance  at  the  right  and  left  of 
the  median  line. 

The  sternum  is  an  excellent  conductor  of  sound,  and  transmits  almost 
equally  throughout  its  entire  surface,  as  low  as  the  sixth  rib,  the  resonance 
derived  from  the  underlying  lungs.  For  practical  purposes  the  resonance 
over  the  sternum  should  be  regarded  as  uniform  from  the  second  to  the 
sixth  rib.  Dulness  from  the  fourth  to  the  sixth  rib  must  be  construed  as 
evidence  of  such  underlying  pathologic  conditions  as  pericardial  effusion, 
displacement,  hypertrophy  or  dilatation  of  the  heart,  just  as  dulness  in 
the  upper  portion  is  suggestive  of  aneurysm,  a  possible  distention  of  veins 
from  valvular  disease,  and  other  causes. 

An  area  in  the  left  anterior  lateral  region,  along  the  lower  margin 
of  the  ribs,  is  known  as  Traube's  semilunar  space.  This  is  bounded  above 
by  the  lower,  border  of  the  lungs,  below  by  the  colon,  on  the  left  by  the 
spleen,  and  on  the  right  by  the  left  lobe  of  the  liver.  Percussion  in  this 
region  may  show  a  tympanitic  quality,  with  corresponding  elevation  of 
pitch,  thought  to  be  transmitted  from  a  more  or  less  distended  stomach  or 
colon. 

In  the  lateral  regions  of  the  chest  the  percussion  resonance  is  usually 
intense — more  so  than  in  any  other  portion  save  the  inf raclavicular. 
The  quality  is  vesicular,  and  the  pitch  relatively  low.  In  the  back  the 
percussion  changes  at  the  apex  are  not  especially  different  from  those 
in  front,  the  variations  in  pitch  and  quality  being  recognized  more  readily 
near  the  spine. 

In  the  interscapular  spaces  the  intensity  is  somewhat  diminished, 
on  account  of  the  thickness  of  the  deep  muscles  of  the  back;  the  pitch 
is  slightly  raised,  and  the  quality  less  distinctly  vesicular  by  reason  of 
the  closeness  of  the  trachea  and  large  bronchi.  Percussion  resonance 
over  the  scapulae  is  relatively  dull  because  of  the  thickness  of  the  wing- 
like  expanse  of  bone  and  soft  parts.  In  the  infrascapular  region,  on  ac- 
count of  the  thickness  of  the  soft  parts,  there  is  recognized  a  diminution  of 
intensity  sometimes  necessitating  the  use  of  heavy  percussion. 

In  minutely  comparing  corresponding  portions  oj  the  chest  it  should 
be  borne  in  mind  that  at  the  apices,  front  and  back,  and  in  the  upper  inter- 
scapular  regions,  there  exists  a  normal  disparity  between  the  two  sides, 
the  right  being  slightly  higher  in  pitch,  less  vesicular  in  quality,  and  with 
diminished  intensity. 

Percussion  Boundaries. — In  describing  the  percussion  outlines  of 
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the  lung  it  must  be  understood  that  there  is  not  always  an  exact  corre- 
spondence between  the  anatomic  borders  and  the  resonant  boundaries. 
The  upper  limit  of  percussion  resonance  is  about  an  inch  and  a  half  above 
the  level  of  the  clavicle,  although  some  little  variation  may  exist  in  differ- 
ent individuals.  The  practical  consideration  as  to  the  height  of  the  lung 
in  any  case  relates  chiefly  to  the  amount  of  unilateral  contraction,  suggest- 
ing an  existing  or  a  preexisting  tuberculous  process.  The  lower  border 
of  the  lung  upon  the  right  side  in  the  parasternal  line  is  at  the  fifth  rib;  in 
the  mammary  line,  at  the  sixth,  and  in  the  axillary  at  the  seventh.  The 
inferior  border  of  the  lung  behind  is  at  the  level  of  the  eleventh  rib  at  the 
vertebral  column.  In  these  localities  pulmonary  resonance  ceases,  the 
liver  flatness  usually  affording  a  sharp  line  of  percussion  demarcation 
between  the  two  organs.  As  previously  stated,  however,  the  line  of 
hepatic  dulness  begins  one  rib  higher  than  the  upper  border  of  hepatic 
flatness.  In  this  area  the  volume  of  lung  is  not  large  enough  to  produce 
the  ordinary  type  of  normal 
vesicular  resonance. 

The  change  in  the  lower 
border  of  resonance  upon  in- 
spiration and  expiration  is 
called  the  active  mobility  of  the 
lungs. 

Upon  expiration  the  lung 
does  not  meet  the  attachment 
of  the  pleura.  Upon  full  in- 
spiration, however,  it  descends 
to  this  point,  completely  filling 
the  space  formerly  occupied 
by  the  diaphragm  and  costal 
borders.  With  returning  ex- 
piration the  diaphragm  rises 
and  the  sides  of  the  chest- 
wall  retract,  obliterating  the 
so-called  "  complemental 
space"  of  Gerhardt.  Oppor- 
tunity is  thus  afforded  for 
striking  differences  in  the  lower  percussion  boundaries  of  the  lung. 

A  difference  in  the  inferior  border  is  also  noticed  upon  change  in  the 
position  of  the  individual.  This  is  called  the  passive  mobility  of  the  lungs. 
It  has  been  found  that  the  lower  border  is  somewhat  lower  with  the  patient 
reclining  than  when  standing,  and  in  like  manner  the  right  lung  is  depressed 
when  he  is  upon  the  left  side.  While  not  of  very  especial  importance, 
these  facts  should  be  borne  in  mind  when  an  examination  is  made  with  the 
patient  in  these  positions.  It  should  be  remembered  also  that  whenever 
the  volume  of  the  lung  has  been  notably  increased  from  emphysema,  the 
inferior  borders  will  be  appreciably  lowered. 

The  Area  of  Cardiac  Dulness. — The  upper  border  of  this  region  is  the 
lower  edge  of  the  third  rib,  from  its  attachment  to  the  sternum  outward 
nearly  to  the  mammary  line,  where  it  descends  almost  vertically  to  form 
the  left  border,  passing  through  or  just  inside  the  nipple.  The  right 
boundary  is  the  left  edge  of  the  sternum.  As  to  this,  however,  authori- 
ties differ  within  wide  limits,  some  placing  the  right  border  of  percussion 
dulness  at  about  one  centimeter  to  the  right  of  the  left  edge  of  the 
16 


Fig.  36. — Areas  of  normal  cardiac  dulness  and  flatness 
in  adults. 
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sternum,  and  others  even  at  its  right  margin.  While  it  is  admitted  that 
in  some  cases,  particularly  in  children,  very  careful  percussion  will  elicit 
appreciable  dulness  beyond  the  left  margin  of  the  sternum,  it  is,  neverthe- 
less, true  that  for  practical  purposes  in  adult  life  the  right  boundary  of 
cardiac  dulness  may  be  assumed  to  be  the  left  edge  of  the  sternum.  The 
lower  boundary  cannot  be  outlined  on  account  of  the  immediate  proximity 
of  the  left  lobe  of  the  liver. 

The  area  oj  cardiac  flatness  has  for  its  right  border  the  left  edge  of 
the  sternum,  precisely  as  the  area  of  cardiac  dulness.  Its  upper  border 
is  along  the  fourth  rib,  from  its  attachment  to  the  sternum  outwardly 
to  a  point  about  one  inch  inside  the  mammary  line.  From  this  it  descends 
vertically  and  ends  in  the  left  lobe  of  the  liver,  as  does  the  corresponding 
boundary  of  the  area  of  cardiac  dulness.  The  two  areas  are  of  irregular 
quadrangular  shape. 

As  the  small  projection  of  lung  covering  the  apex  of  the  heart  is  not  of 
sufficient  thickness  to  yield  percussion  resonance,  these  areas  of  cardiac 
dulness  and  flatness  offer  a  striking  illustration  of  the  dissimilarity  be- 
tween anatomic  conditions  and  percussion  boundaries.  Allowance 
should  be  made  for  variations  at  different  times  of  life.  In  children  both 
the  areas  of  dulness  and  flatness  are  much  larger  than  in  adults,  the  flatness 
in  some  instances  extending  as  high  as  the  third  rib,  to  the  left,  well 
beyond  the  nipple,  and  sometimes  even  to  the  right  of  the  sternum.  In 
old  age  the  percussion  regions  are  relatively  small  in  size,  the  upper  border 
of  flatness  sometimes  being  as  low  as  the  fifth  rib.  The  areas  of  flatness 
and  dulness,  like  the  lower  border  of  the  lung,  are  subject  to  considerable 
differences  in  size  as  a  result  of  the  active  mobility  of  the  lungs.  In  the 
same  way  marked  emphysema  may  even  diminish  the  areas  sufficiently 
to  cause  their  complete  obliteration. 

PERCUSSION  IN  THE  MIDST  OF  ABNORMAL  STATES 

It  must  not  be  supposed  that  percussion  in  itself  is  sufficient  for 
the  accurate  diagnosis  of  diseased  conditions.  It  simply  affords  the 
examiner  more  or  less  exact  information  with  reference  to  the  increase 
or  diminution  of  the  air-content.  The  knowledge  derived  from  per- 
cussion in  association  with  the  history  and  rational  signs,  together  with 
recourse  to  other  methods  of  examination,  may  establish  in  most  instances 
a  positive  diagnosis. 

The  recognition  of  percussion  signs  relates  to  the  presence  or  absence 
of  resonance,  changes  in  intensity,  changes  in  quality,  and  changes  in 
pitch. 

It  has  been  stated  that  the  standard  of  percussion  resonance  of  one 
person  rarely  corresponds  to  that  of  another,  and  that  the  character 
of  the  resonance  in  some  portions  of  the  chest  varies  materially  from 
that  obtained  in  other  localities.  Thus  a  percussion  resonance  may  be 
recognized  as  normal  for  particular  regions,  while  the  same  resonance 
elicited  in  a  different  portion  of  the  chest  would  be  regarded  as  a  distinct 
deviation  from  the  normal.  In  searching  for  the  physical  evidences  of 
morbid  conditions,  the  regional  differences  of  percussion  should  con- 
stantly be  borne  in  mind. 

It  has  been  stated  that  percussion  resonance  is  analyzed  with  refer- 
ence to  intensity,  pitch,  and  quality,  and  that  the  normal  resonance  of 
the  lungs  in  general  is  variable  in  intensity,  low  in  pitch,  and  purely 
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vesicular  in  quality.     Duration  may  hardly  be  regarded  as  of  sufficient 
importance  to  require  more  than  passing  mention  in  this  connection 

Complete  Absence  of  Percussion  Resonance  or  Flatness.— There 
being  no  resonance,  there  can  be  no  appreciation  of  intensity,  pitch,  or 
quality.     The  sound  elicited  is  entirely  devoid  of  these  characteristics 
and  is  precisely  such  as  would  be  obtained  in  tapping  over  a  solid  body' 
as  over  the  thigh  or  the  arm. 

For  the  production  of  total  flatness  certain  pathologic  conditions 
are  necessary.  Such  changes  may  exist  respectively  within  the  pleural 
cavity,  the  lungs,  or  the  bronchial  tubes. 

The  presence  of  liquid  within  the  pleural  cavity,  as  in  pleurisy  with 
effusion,  empyema,  pneumopyothorax,  or  hydrothorax,  maybe  sufficient  to 
cause  complete  flatness  upon  percussion,  but  it  does  not  follow  that 
flatness  will  result  in  all  cases.  For  example,  in  children  with  left-sided 
empyema  a  transmitted  stomach  resonance  may  replace  the  flat  note 
incident  to  the  purulent  effusion.  There  may  be  complete  flatness  in 
some  instances  and  only  dulness  or  diminished  resonance  in  others,  ac- 
cording to  the  amount  of  liquid.  If  the  size  of  a  pleural  effusion  is  small, 
flatness  in  most  cases  will  be  found  in  the  lower  portion  of  the  chest,  par- 
ticularly in  the  back  and  in  the  lower  axilla.  In  extreme  cases,  however, 
this  is  often  obtained  upon  percussion  in  the  middle  and  upper  portions. 
In  pneumopyothorax,  the  liquid  being  entirely  in  the  dependent  portion 
of  the  chest,  absolute  flatness  is  found  at  the  base. 

The  conditions  within  the  lungs  sufficient  to  produce  flatness  are 
those  which  are  accompanied  by  complete  consolidation.  This  may 
occur  as  a  result  of  pneumonia,  pulmonary  tuberculosis,  the  excessive 
compression  of  lung  from  accompanying  pleural  effusion,  collapse  or 
atelectasis  of  the  lung,  gangrene,  pulmonary  infarction  of  large  size,  or 
rarely  new-growths  arising  from  the  pulmonary  tissues. 

Pneumonic  solidification,  according  to  its  degree,  may  or  may  not 
be  attended  by  entire  flatness.  Tuberculous  consolidation  is  seldom  so 
complete  as  to  produce  absolute  flatness,  although  occasionally  this 
is  found  to  be  the  case.  Compression  of  lung  by  pleural  effusion  is  rarely 
sufficient  to  effect  a  complete  disappearance  of  resonance.  The  same  is 
true  of  pulmonary  infarctions,  which  are  often  so  small  in  area  as  to  escape 
detection  upon  physical  examination.  New-growths  within  the  chest 
having  the  characteristics  of  a  solid  tumor,  if  situated  superficially  and  of 
sufficient  size,  yield  entire  absence  of  resonance  upon  percussion.  Gan- 
grene of  the  lung  may  be  so  extensive  as  to  give  rise  to  flatness.  The  same 
is  true  of  abscess  of  the  lung  and  of  pulmonary  cavities  filled  with  liquid. 

The  part  played  by  the  finer  bronchi  in  the  production  of  flatness 
consists  of  the  exudation  incident  to  pneumonia,  the  extravasation  of 
large  quantities  of  blood  accompanying  pulmonary  hemorrhages,  and  the 
transudation  of  serum  into  the  finer  tubes  in  cases  of  pulmonary  edema. 
It  is  not  maintained  for  a  moment  that  the  changes  referable  anatomic- 
ally to  the  finer  bronchi  should  be  regarded  as  of  general  importance  in 
the  causation  of  flatness.  These  changes  occur,  however,  incident  to 
other  conditions,  and,  therefore,  are  worthy  of  mention  in  this  connection. 

Changes  in  Intensity. — The  intensity  of  the  percussion  resonance 
may  be  either  increased  or  diminished.  It  is  increased  in  children  and 
in  acute  compensatory  emphysema,  on  account  of  the  increased  tension 
of  the  pulmonary  tissues. 

In  the  latter  instance  the  volume  of  the  lung  is  greater,  the  stretch- 
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ing  of  the  tissues  of  more  recent  duration,  and  their  elasticity  as  yet 
unimpaired.  Relaxation  not  having  taken  place,  increased  resonance  re- 
sults, precisely  as  in  children.  Coincident  with  the  exaggerated  reso- 
nance there  also  are  recognized  slight  changes  in  pitch  and  quality. 
The  pitch  is  somewhat  elevated  and  the  quality  less  vesicular,  or  often 
tympanitic  in  character.  In  view  of  the  fact  that  the  important  dis- 
tinctive changes  of  the  resonance  in  these  conditions  relate  more  particu- 
larly to  differences  in  pitch  and  quality,  the  increased  intensity  must  be 
regarded  as  of  relatively  minor  importance. 

Diminished  intensity  may  exist  whenever  there  is  a  greater  relative 
amount  of  solid  or  liquid  to  air  in  a  given  portion  of  the  chest.  It  may- 
be occasioned  by  the  same  conditions,  previously  described,  which,  if 
present  to  a  greater  extent,  would  be  sufficient  to  produce  flatness. 
Aside  from  liquid  within  the  pleural  cavity,  a  diminished  resonance 
may  be  effected  by  pleural  thickening  or  by  the  presence  of  considerable 
exudate  upon  the  pleural  surface.  Pulmonary  changes  responsible 
for  dulness  are  partial  consolidations,  as  in  the  early  stage  of  pneumonia 
or  after  resolution  has  begun,  tuberculous  infiltrations,  and  compres- 
sions from  pleural  effusions,  gangrene,  infarction,  etc.  Moderate  edema 
and  extravasation  of  blood  or  other  secretions  into  the  smaller  bronchial 
tubes  may  produce  areas  of  dulness,  particularly  at  the  bases. 

Diminished  intensity  is  always  associated  with  elevation  of  pitch 
and  weakened  vesicular  quality. 

Changes  in  Quality. — All  resonance  which  is  not  vesicular  must  be 
regarded  as  tympanitic  in  quality.  There  are  several  varieties  of  non- 
vesicular  resonance,  conforming  in  general  to  the  tympanitic  type.  These 
may  be  described  as  pure  tympanitic  resonance,  amphoric  resonance,  and 
cracked-pot  resonance. 

Tympanitic  Resonance. — This  may  occur  in  the  presence  of  large 
cavities  containing  air,  pneumothorax,  pneumonic  consolidation  of  the 
upper  lobe,  consolidation  of  the  lateral  portion  of  the  left  lung,  com- 
pression of  lung  above  the  level  of  a  pleural  effusion,  or  long-standing 
cases  of  asthma  and  chronic  pulmonary  emphysema. 

Tympanitic  resonance  is  found  but  infrequently  over  pulmonary 
cavities.  While  some  examiners  by  this  means  assume  to  recognize 
cavities  of  exceedingly  small  size,  experienced  clinicians,  as  a  rule,  do 
not  hesitate  to  disclaim  ability  to  detect  them  by  percussion  signs  alone. 
It  is  believed  by  the  best  observers  that  tympanitic  resonance  as  a  result 
of  pulmonary  excavation  can  be  elicited  only  when  the  cavity  is  located 
near  the  surface  of  the  lung,  and  approximately  the  size  of  a  man's  fist. 
This  form  of  resonance  is  found,  however,  amid  a  variety  of  conditions. 
In  view  of  these  facts  it  is  easy  to  appreciate  the  relative  unimportance 
of  this  sign  in  the  diagnosis  of  pulmonary  cavities. 

Tympany  is  often  obtained  in  pneumothorax,  but  on  account  of 
the  anatomic  changes  the  resonance,  in  many  cases,  more  closely  approaches 
the  amphoric  type. 

During  percussion  over  a  pneumonic  consolidation  of  the  upper  lobe 
a  tympanitic  note  is  sometimes  elicited  as  a  result  of  the  transmission  of 
vibrations  from  air  contained  in  the  trachea  or  primary  bronchi.  This 
is  described  as  "Williams'  tracheal  tone."  When  such  transmission 
does  not  take  place,  tympany  is  obtained,  in  some  instances,  over  a  partial 
pneumonic  consolidation  by  virtue  of  the  diminished  tension  of  pul- 
monary tissues. 
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Tympanitic  resonance  may  be  elicited  upon  percussion  of  a  localized 
area  of  consolidation  in  the  immediate  neighborhood  of  the  stomach, 
the  vibrations  being  conducted  from  the  large  air-containing  organ. 

In  beginning  tuberculous  infiltration  at  the  apex  tympany  is  occa- 
sionally found,  owing  to  the  relaxation  of  the  pulmonary  structures. 

The  same  cause  also  accounts  for  the  tympanitic  quality  obtained 
upon  percussion  of  lung  compressed  by  pleural  effusion.  In  vesicular 
emphysema  the  causal  agent  for  the  production  of  tympany  is  the  relaxa- 
tion of  the  pulmonary  tissue,  but  the  resonance  is  usually  an  admixture 
of  the  vesicular  and  the  tympanitic  types.  In  such  cases  the  predominat- 
ing tympanitic  quality  with  accompanying  elevation  of  pitch  corresponds 
to  the  extent  of  the  emphysematous  condition. 

Amphoric  Resonance.— -Contrary  to  the  general  teaching  this  should 
not  be  regarded  as  a  separate  and  distinct  type.  It  is  strictly  a  variety 
of  tympanitic  resonance,  differing  only  to  the  extent  that  there  is  super- 
added  a  peculiar  musical  intonation.  It  is  noteworthy  that  the  similarity 
of  the  tympanitic  and  amphoric  qualities  is  supplemented  by  the  fact  that 
the  two  varieties  of  resonance  may  be  observed  in  almost  identical  con- 
ditions. The  musical  quality  may  be  imitated  by  tapping  the  cheek 
with  the  mouth  open,  the  jaws  more  or  less  widely  separated,  and  the 
muscles  of  the  cheek  drawn  as  tensely  as  possible.  With  the  mouth  open 
wide  the  pitch  is  relatively  high,  but  it  becomes  low  as  the  opening  is 
made  smaller.  A  suggestion  of  the  sound  is  also  obtained  by  gently 
tapping  the  outside  of  a  jar,  from  which  the  name  amphoric  is  derived. 
Inasmuch  as  a  jar  has  a  firm,  unyielding  wall  with  a  smooth  inner  surface, 
air  being  admitted  freely  through  an  opening  of  variable  size,  it  may  be 
assumed  that  the  pathologic  change  within  the  thorax  likely  to  produce 
this  form  of  resonance  should  represent  an  analogous  condition.  It  is 
true  that  amphoric  resonance  may  often  be  elicited  over  pulmonary 
cavities  containing  air  and  having  free  communication  with  a  bronchial 
tube.  For  its  production,  however,  it  is  also  necessary  that  the  cavity 
should  be  more  or  less  regular  in  shape,  of  considerable  size,  and  with 
smooth,  comparatively  tense  walls.  As  these  physical  conditions  are 
seldom  present  in  pulmonary  excavation,  it  is  of  but  little  value  as  a  cavity 
sign. 

In  open  pneumothorax  with  collapsed  lung  a  large  body  of  air  is 
contained  within  the  pleural  cavity,  which  opens  into  a  bronchial  tube. 
The  surrounding  wall  is  smooth,  firm,  and  fairly^  regular  in  shape,  and 
hence  amphoric  resonance  is  easily  recognized.  This  is  not  always  present, 
however,  in  pneumothorax,  and  there  are  other  conditions  in  which 
it  may  be  obtained.  Occasionally  it  is  observed  upon  percussion  over 
compressed  lung  in  cases  of  pleural  effusion.  This  sign  may  be  elicited, 
though  not  often,  in  the  early  stages  of  pneumonia,  before  consolidation 
has  become  complete.  The  chief  distinguishing  characteristic  of  amphoric 
resonance  is  simply  a  musical  intonation  added  to  a  quality  distinctly 
tympanitic. 

Cracked-pot  Resonance. — This  form  of  resonance,  like  the  amphoric, 
is  tympanitic  in  character,  and  should  not  be  regarded  as  a  separate 
variety.  Its  tympanitic  quality  is  so  modified  as  to  suggest  the  sound 
obtained  by  tapping  a  jar  which  is  badly  cracked.  It  is  sometimes  ^ de- 
scribed as  a  chinking  resonance,  on  account  of  a  resemblance  to  the  chink- 
ing of  coin.  It  may  be  imitated  by  clasping  the  hands  together  loosely  and 
tapping  them  against  the  knee,  thus  forcibly  expelling  the  air.  Although 
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cracked-pot  resonance  is  commonly  supposed  to  be  pathognomonic  of 
pulmonary  cavities,  such  is  not  always  the  case.  This  is  occasionally 
recognized  upon  percussion  over  pulmonary  cavities,  but  it  is  present  as 
well  in  other  conditions.  It  may  be  heard,  like  the  amphoric,  upon  per- 
cussion of  compressed  lung  accompanying  pleural  effusion,  and  sometimes 
in  early  stages  of  pneumonia.  This  sign  is  often  noted  during  the  per- 
cussion of  young  children,  particularly  if  the  lungs  are  overdistended 
from  crying.  A  cracked-pot  resonance  is  not  infrequent  in  very  thin- 
chested  people,  and  is  fairly  common  whenever  the  pleximeter  finger 
throughout  its  entire  length  is  not  held  firmly  against  the  chest.  A  small 
layer  of  air  between  a  portion  of  the  finger  and  the  wall  of  the  thorax  often 
produces  the  characteristic,  sound. 

Changes  in  Pitch. — Allusion  has  been  made  to  the  changes  of  pitch 
incident  to  tympanitic  resonance,  which  apply  equally  to  the  amphoric 
or  cracked-pot  varieties.  The  distinguishing  characteristics  of  all  devia- 
tions from  the  normal  vesicular  resonance  relate  not  primarily  to  the 
change  in  pitch,  but  rather  to  differences  of  quality  or  intensity.  There 
are,  however,  changes  of  pitch  independent  of  essential  differences  of 
quality  or  intensity. 

It  is  found,  with  the  mouth  of  the  patiept  open  during  percussion 
over  relaxed  pulmonary  tissue,  that  the  pitch  is  more  elevated  than  when 
it  is  closed.  This  is  readily  appreciated  by  listening  with  the  stethoscope 
while  percussing,  the  bell  of  the  instrument  being  held  by  the  patient  close 
to  the  open  mouth.  This  change  of  pitch  in  the  upper  portion  of  the  chest 
is  found  to  apply  to  a  tympanitic  resonance  arising  from  any  cause. 

Wintrich's  change  of  pitch,  as  described  above,  has  been  supposed 
to  obtain  merely  in  the  case  of  tympanitic  resonance  resulting  from  a 
pulmonary  cavity,  but  the  same  phenomenon  may  be  elicited  upon 
careful  examination,  whatever  may  be  the  immediate  cause  of  the  tym- 
pany.  By  "  Wintrich's  interrupted  change  of  pitch "  is  meant  the  detec- 
tion of  an  elevated  pitch  with  the  stethoscope  before  the  open  mouth 
when  the  patient  is  in  a  certain  position,  and  failure  to  recognize  the  same 
deviation  when  another  position  is  assumed.  This  sign  must  be  regarded 
as  strongly  suggesting  the  existence  of  a  cavity  partially  filled  with  liquid, 
the  level  of  which  varies  according  to  the  position  of  the  patient. 

Gerhardt's  change  of  pitch  relates  to  a  difference  obtained  according  to 
the  position  of  the  patient,  without  any  reference  to  the  opening  or  closing 
of  the  mouth.  The  physical  condition  necessary  for  its  production  is  the 
presence  of  a  cavity,  oval  in  shape,  partially  filled  with  liquid.  If  the 
longitudinal  diameter  of  the  cavity  corresponds  with  the  vertical  axis 
of  the  body,  it  will  be  seen  that  the  column  of  air  above  the  level  of  the 
liquid  is  much  higher  with  the  patient  in  the  erect  position  than  is  the  case 
when  reclining.  A  distinct  variation  in  pitch  over  a  small  circumscribed 
area,  according  to  the  position  of  the  patient,  presents  strong  percussion 
evidence  of  a  pulmonary  cavity. 

Taken  as  a  whole,  however,  the  percussion  signs  of  pulmonary  cavi- 
ties are  exceedingly  unreliable.  As  a  matter  of  fact,  they  are  recognized 
with  ease  upon  auscultation  when  no  percussion  evidence  of  their  exis- 
tence can  be  detected.  The  several  forms  of  resonance,  exhibiting  varia- 
tions in  pitch  and  quality,  occasionally  obtained  upon  percussion  over 
cavities,  constitute  considerations  of  much  interest,  but  rarely  of  definite 
pathognomonic  value  to  the  examiner. 
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CHAPTER  XXXIII 
AUSCULTATION 

AUSCULTATION  as  applied  to  the  lungs  refers  to  the  act  of  listening 
to  the  _  sounds  produced  by  respiration,  the  voice,  and  artificial  cough. 
There  is  no  method  of  physical  examination  so  confusing  to  students, 
if  not  to  ^  practitioners,  as  auscultation.  An  explanation  is  found  not 
so  much  in  the  lack  of  facilities  to  acquire  practical  experience,  as  in 
failure  to  utilize  the  opportunities  which  are  presented.  This  in  turn 
is  supplemented  not  infrequently  by  inadequate  preliminary  instruc- 
tion relative  to  auscultation.  The  methods  of  teaching  this  branch  in 
medical  schools  vary  within  wide  limits,  and  a  decided  lack  of  uniformity 
is  also  exhibited  in  the  manner  in  which  the  subject  is  treated  in  various 
text-books. 

Several  authorities  entertain  radically  opposing  views  with  reference 
to  matters  of  classification  or  nomenclature,  the  analytic  characteristics 
of  some  of  the  sounds  produced,  their  interpretation,  and  association  with 
other  signs.  It  is  not  strange  that  students  experience  difficulty  in  se- 
curing an  intelligent  understanding  of  the  subject,  and  that  practitioners 
report  a  diversity  of  auscultatory  findings.  It  is  not  the  bedside  teaching 
alone  nor  the  clinical  facilities  offered  in  dispensaries  which,  for  this  par- 
ticular branch,  should  be  regarded  as  of  prime  importance.  The  observa- 
tion and  study  of  abnormal  conditions,  rendered  possible  by  excellent 
clinical  advantages,  are  not  so  essential  as  preliminary  instructions  regard- 
ing normal  conditions.  It  is  comparatively  easy  for  the  student  to  recog- 
nize deviations  from  the  normal  when  he  has  become  thoroughly  familiar 
with  the  sounds  of  respiration  in  health.  Before  beginning  the  examina- 
tion of  normal  chests,  however,  he  should  be  taught  systematically  the 
principles  and  arbitrary  facts  of  auscultation. 

It  is  desirable  that  uniformity  of  method  should  be  observed  in  the 
manner  of  imparting  instruction,  but  it  seems  unavoidable  that  a  diver- 
sity of  teaching  should  arise  as  a  result  of  the  differing  experience  and  op- 
portunities of  observers.  In  the  description  that  is  to  follow  no  attempt 
will  be  made  to  conform  to  the  expressed  opinions  of  others  further  than 
has  been  established  by  personal  experience.  No  teacher  can  assume  the 
responsibility  of  describing  what  is  not  to  him  the  actual  result  of  his  ob- 
servation. An  appreciative  reference  is  here  made  to  the  most  excellent 
work  of  Austin  Flint,  published  more  than  twenty  years  ago,  from  which 
the  author  derived  his  early  instruction  concerning  the  principles  of  aus- 
cultation, and  which,  to  some  extent,  has  served  as  a  guide  for  clinical 
observation  and  teaching.  The  only  aim  of  these  pages  will  be  toward 
simplicity  and  clearness. 

MANNER  OF  AUSCULTATION 

Auscultation  may  be  practised  either  with  or  without  the  aid  of  an 
instrument  called  the  stethoscope.  When  this  is  not  used,  the  exam- 
iner places  his  ear  directly  against  the  chest  or  some  intervening  fabric, 
as  a  towel  or  undergarment.  Auscultation  thus  performed  is  called  the 
direct  or  immediate  method,  and  is  employed  more  by  older  practitioners 
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than  by  those  who  have  graduated  from  medicine  during  the  past  quarter 
of  a  century.  Some  diagnosticians  of  experience  continue  to  advocate 
the  practice  of  direct  auscultation,  but  the  great  majority  of  clinicians  have 
discarded  it  save  under  exceptional  conditions.  Physicians  unaccus- 
tomed to  the  continued  use  of  the  stethoscope  are  more  certain  of  their 
auscultatory  findings  when  employing  the  direct  method,  while  students 
who  are  not  experienced  in  direct  auscultation  often  find  considerable 
difficulty  in  appreciating  physical  signs  which  are  perfectly  easy  of  recog- 
nition with  the  stethoscope. 

The  direct  method  does  not  possess  any  advantage  of  moment  over  the 
indirect.  The  claim  sometimes  made  that  it  is  of  considerable  value  in 
enabling  the  examiner  to  recognize  deep-seated  conditions  within  the 
lungs  is  much  less  valid  than  formerly,  on  account  of  the  comparatively 
recent  introduction  of  a  stethoscope  peculiarly  applicable  for  this  purpose. 
Manifest  disadvantages,  however,  attach  to  the  direct  method. 

The  first  objection  to  its  use  is  the  fact  that  one  cannot  hear  as  plainly 
as  with  the  stethoscope,  provided  both  methods  are  practised  to  an  equal 
extent. 

In  direct  auscultation  it  is  much  more  difficult  to  exclude  extraneous 
sounds.  Although  the  disturbing  effect  of  noises  in  the  room  may  be 
minimized  by  placing  a  finger  in  the  other  ear,  a  buzzing  or  humming 
is  produced,  obscuring  in  a  measure  the  auscultatory  sounds. 

The  employment  of  this  method  of  auscultation  predisposes  to  lax 
and  superficial  examinations.  The  sounds  are  conveyed  to  a  degree 
through  the  clothing,  and  physicians  in  the  midst  of  a  busy  practice  fall 
into  the  unfortunate  habit  of  conducting  an  examination  without  the 
denudation  of  the  chest.  Examinations  thus  made  are  necessarily 
imperfect  and  afford  ample  opportunity  for  inaccurate  conclusions. 

Parts  of  the  chest,  notably  the  apical  regions,  on  account  of  their  ana- 
tomic configuration,  are  not  susceptible  of  a  thorough  examination  by 
the  application  of  the  ear. 

It  is  impossible  with  this  method  to  circumscribe  definitely  the  area 
from  which  sounds  are  to  be  derived. 

If  the  examination  be  conducted  in  a  thorough  manner  with  the 
chest  bare  of  clothing,  the  direct  method  should  be  discountenanced 
for  women  on  the  score  of  propriety. 

Among  the  ignorant  and  unclean  the  application  of  the  ear  to  the 
skin  is  not  agreeable  to  the  examiner,  and  is  often  unsafe,  through  the 
danger  of  possible  contagion  from  parasites. 

These  disadvantages  of  direct  auscultation  without  any  compensa- 
tory benefits  would  seem  to  constitute  sufficient  objection  to  its  employ- 
ment, save  when  the  stethoscope  is  not  available. 

The  stethoscopic  method  is  found  to  remove  all  the  foregoing  objec- 
tions. The  respiratory  sounds  are  clearer  and  more  intense,  greater 
concentration  is  afforded  by  the  exclusion  of  noises  from  the  street  or 
within  the  room,  and  regions  incapable  of  examination  with  the  ear  are 
readily  accessible  by  means  of  the  instrument.  In  addition,  sounds 
are  obtained  over  a  definitely  circumscribed  area,  superficial  examina- 
tions are  less  likely  to  result,  and  embarrassment  on  the  part  of  the 
patient  or  examiner  is,  to  a  great  extent,  avoided.  Some  objections 
to  the  use  of  the  stethoscope  have  been  suggested,  but  all  are  of  com- 
paratively minor  importance  and  scarcely  worthy  of  mention.  This 
will  be  discussed  under  the  rules  for  the  performance  of  auscultation. 
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THE  STETHOSCOPE 

Many  stethoscopes  of  varying  degress  of  merit  have  been  intro- 
duced. Some  are  exceedingly  good  for  general  employment;  others 
possess  a  peculiar  adaptability  for  certain  purposes,  and  a  few  are  very 


Fig.  37. — Foreshortened  view  of  unjointed  Camman  instrument.  Note  large  size  of  ear- 
pieces and  moderate  curve  of  the  tube  immediately  adjacent,  also  the  comparatively  large  size 
of  the  tubes,  hard-rubber  bell,  and  absence  of  metallic  spring. 

inferior  for  any  use  whatever.  There  is  so  radical  a  difference  in  details 
of  construction  among  numerous  stethoscopes  that  it  may  be  assumed  if 
one  affords  an  excellent  transmission  of  sound,  many  of  the  others  must  be 
less  desirable.  If  the  sound  is  transmitted  to  the  ear  chiefly  through  the 


Fig.  38.— Jointed  stethoscope  with  exaggerated  curve  adjacent  to  ear-pieces.     Note  the  different 
shaped  bell  and  the  small  projecting  thumb  point. 

current  of  air  within  the  tube,  rather  than  through  the  solid  parts  of  the 
instrument,  it  is  hard  to  understand  why  there  should  exist  such  a  lack  of 
uniformity  in  the  diameter  of  the  air  column.  In  some  of  the  instruments 
the  solid  and  flexible  tubes  are  of  minute  size,  while  in  others  they  are  of 
much  larger  diameter. 
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As  to  the  solid  parts  of  the  instrument,  there  is  found  a  decided 
difference  in  the  shape  and  size  of  the  ear-pieces,  in  the  degree  and  direc- 
tion of  the  curve  proximal  to  the  binaural  extremity,  in  the  material 
composing  the  solid  tubes  irrespective  of  size,  in  the  joints,  and  in  the 
character  and  construction  of  the  spring,  in  the  thickness  and  length 
of  the  rubber  tubing,  and  in  the  dimensions,  form,  and  composition 
of  the  bell  of  the  instrument.  It  is  evident  that  some  stethoscopes 
have  been  designed  with  a  view  to  the  conduction  of  respiratory  sounds 
through  the  solid  parts  of  the  instrument  rather  than  through  the  con- 
tained column  of  air.  A  few  are  found  to  increase  the  intensity  of  the 
sounds,  but  at  the  same  time  to  impart  a  peculiarly  metallic  quality. 
In  the  majority  of  cases  intensity  does  not  constitute  an  important 
analytic  characteristic  of  auscultatory  sounds,  but  differences  in  the 
quality  and  pitch  are  of  supreme  significance.  Provided  the  sounds  are 


Fig.  39. — Illustrating  still  more  exaggerated  curve  of  the  metallic  tubes.     Note  steel  spring  and 
the  size  of  metallic  and  soft-rubber  tubes. 

of  sufficient  intensity  to  be  clearly  distinguishable,  there  is  nothing  to  be 
gained  by  the  use  of  an  instrument  increasing  intensity  at  the  expense 
of  differences  in  quality. 

Such  a  stethoscope  should  be  employed  as  will  permit  the  conduction 
of  the  sound  as  little  changed  as  possible  to  the  ear.  Physicians 
always  obtain  more  satisfactory  results  when  using  an  instrument  to 
which  they  have  been  accustomed.  Certain  styles  are  adapted  to  some 
examiners,  and  especially  contraindicated  for  others.  It  is  as  neces- 
sary to  select  the  stethoscope  with  a  view  to  its  appropriateness  for 
the  examiner  as  his  shoes,  hat,  or  gloves.  In  choosing  a  stethoscope 
attention  must  be  given  to  all  the  details  of  its  construction.  Brief 
reference  will  be  made  to  the  most  important  parts  of  the  instrument, 
from  the  ear-pieces  to  the  bell. 

Care  should  be  exercised  not  to  permit  the  ear-pieces  to  extend  too 
far  into  the  external  auditory  canal.  If  so,  a  feeling  of  discomfort, 
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if  not  actual  pain,  is  experienced,  and  the  hearing  becomes  less  acute 
The  ear-pieces  should  be  of  good  size,  that  they  may  not  impinge  too 
tightly  against  the  meatus. 


Fig.  40.— Representing  still  smaller  metallic  tubes  and  adjustable  steel  spring.     Note  diminished 

size  of  chest-piece. 

One  of  the  most  important  considerations  in  selecting  a  stethoscope 
is  the  direction  of  the  curve  adjacent  to  the  ear-pieces.  Figs.  37,  38, 
39,  40,  and  41  illustrate  the  striking  differences  in  this  respect  exhibited 


Fig.  41. — Representing  a  conspicuous  difference  in  the  shape  and  curve  of  the  metallic  tubes.     Note 

adjustable  spring. 

by  several  stethoscopes  in  extended  use.     In  order  to  obtain  the  best 
results,  the  direction  of  the  curve  should  correspond  to  the  course  of  the 
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external  auditory  canal,  otherwise  the  aural  aperture  of  the  stethoscope 
will  be  directed  toward  the  cartilaginous  portion  of  the  canal  and  obstruct, 
to  a  vast  extent,  the  sound  transmission.  It  is  obvious  that  if  any  one  of 
the  foregoing  instruments  is  perfectly  adapted  to  an  individual,  all  the 
others  must  be  quite  inappropriate.  The  direction,  as  well  as  the  extent, 
of  the  curve  may  be  subject  to  enormous  variation.  While  the  student 
can  often  ascertain  the  suitability  of  an  instrument  by  fitting  several 
to  the  ear,  it  is  of  advantage  to  have  an  associate  note  carefully  the 
shape  of  the  ear  and  the  direction  of  the  meatus,  in  order  to  secure  a 
better  conformity  of  the  stethoscope  to  the  anatomic  peculiarities  of 
the  individual.  My  own  preference  for  general  use  are  the  stethoscopes 
shown  in  Figs.  39  and  40. 

The  solid  tube  should  be  of  metallic  construction,  rather  than  of 
hard  rubber,  and  its  size  should  vary  from  four-sixteenths  to  five-six- 
teenths of  an  inch  in  diameter. 

The  spring  of  the  instrument  may  be  of  steel,  or  consist  merely  of 
a  rubber  band.  It  is  desirable  that  the  spring  should  be  sufficient  to 
force  the  ear-pieces  comfortably  within  the  meatus,  therefore  a  vari- 
ation in  its  strength  is  demanded  for  different  individuals.  There  are 
two  forms  of  adjustable  steel  springs,  one  of  which  should  invariably 
be  avoided.  This  is  the  thumb-screw,  which  is  rather  a  clumsy  con- 
trivance, and  precludes  the  removal  of  the  stethoscope  without  turning 
the  screw.  Such  a  device  is  objectionable,  for  it  prevents  a  continuous 
firm  pressure  of  the  ear-pieces  within  the  external  auditory  canal.  In 
another  form  of  adjustable  spring  the  attached  arms  slide  up  and  down 
the  solid  tube,  producing  a  corresponding  increase  or  diminution  of  the 
pressure.  Objection  has  been  made  to  the  use  of  a  rubber  band  lest  the 
breath  of  the  examiner  induce  vibrations  leading  to  possible  confusion, 
especially  with  beginners.  The  extraneous  sound  is  of  but  slight  import, 
and  is  present  only  when  the  rubber  bands  are  so  small  in  size  as  to  permit 
easy  vibration.  The  use  of  a  thick  rubber  band  is  rarely  attended  by  this 
trifling  annoyance. 

Jointed  instruments  possess  no  advantage  and  are  objectionable, 
because  of  the  frequent  slipping  of  the  parts. 

The  rubber  tubes  should  be  readily  flexible  in  order  to  permit  a 
quick  and  easy  adaptation  of  the  stethoscope  to  various  parts  of  the 
body  without  a  corresponding  change  in  the  position  of  the  examiner. 
This  is  particularly  important  in  the  examination  of  infants  or  chil- 
dren. If  the  tubing  is  of  small  diameter  and  unduly  pliable,  it  may  col- 
lapse or  kink  at  times  and  obstruct  the  sound  transmission.  If  the 
tubes  are  too  stiff  and  unyielding,  they  are  less  suitable  for  general  use 
and  are  more  likely  to  break  when  folded.  Small  apertures  are  often 
worn  through  the  wall  of  the  rubber  tube  from  folding  in  the  pocket. 
These  openings  frequently  escape  notice,  and  yet  permit  an  appreciable 
diminution  in  the  clearness  and  intensity  of  the  sounds.  The  length 
of  the  tubes  should  not  be  over  eight  to  ten  inches. 

The  bell  of  the  instrument  may  be  of  wood,  hard  rubber,  or  ivory. 
If  there  is  any  choice,  wood  seems  to  be  preferable.  At  the  present 
time  it  is  difficult  to  obtain  chest-pieces  of  this  material.  The  inner 
opening  of  the  chest-piece  should  correspond  in  size  to  the  rubber  tubing, 
while  the  distal  extremity  of  the  bell  should  have  a  diameter  of  about  an 
inch  and  a  half.  Chest-pieces  of  slightly  varying  size  may  be  used  for 
different  purposes,  the  small  bell  being  particularly  applicable  to  children. 
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Reference  has  previously  been  made  to  an  instrument  known  as  the 
Bowles  stethoscope,  which  is  especially  adapted  to  the  examination  of 
deep-seated  pulmonary  conditions.  One  of  its  distinguishing  character- 
istics is  the  shape  of  the  chest-piece,  which  resembles  a  shallow  cup  with 
a  diameter  of  about  two  and  one-half  inches.  Across  the  cup  extends 
a  hard-rubber  diaphragm,  which  may  be  covered,  if  desired,  by  thin  rub- 
ber, to  prevent  slipping  upon  the  skin.  Although  the  breath-sounds  are 
intensified  somewhat,  there  is  often  an  accompanying  change  in  quality. 
No  marked  advantage  attends  the  employment  of  this  instrument,  save 
in  exceptional  cases.  It  is  sometimes  a  matter  of  convenience  to 
examine  under  the  shirt,  but  it  is  very  seldom  that  a  satisfactory  exami- 
nation cannot  be  made  with  an  ordinary  stethoscope.  The  method  of 
dropping  the  chest-piece  attached  to  a  long  tube  down  the  back  when 
listening  over  an  invisible  area  is  hardly  in  accord  with  the  modern 
conception  ^  of  clinical  exactness.  This  instrument  is  quite  unadapted 
to  exploration  of  the  apices  or  examination  of  greatly  emaciated  people, 
on  account  of  the  large  diameter  of  the  chest-piece.  Another  serious 
objection  is  the  fact  that  the  abrupt  inward  curve  of  the  proximal  ex- 
tremities is  unsuited  to  most  individuals.  The  monaural  stethoscopes 
are  very  little  used  in  this  country  at  the  present  time,  and  have  no  ad- 
vantage over  the  binaural,  while  manifestly  possessing  many  of  the  ob- 
jections peculiar  to  the  direct  method. 


RULES  FOR  THE  PERFORMANCE  OF  AUSCULTATION 

Intelligent  auscultation  demands  the  systematic  observance  of  certain 
procedures  on  the  part  of  the  patient  and  the  examiner.  As  far  as  the 
patient  is  concerned,  the  most  important  consideration  relates  to  the 
manner  of  breathing.  It  is  desirable  that  the  patient  should  inspire 
rather  forcefully  in  order  to  increase  somewhat  the  intensity  of  breath- 
sounds  and  thus  afford  the  examiner  an  opportunity  to  study  other  char- 
acteristics. Simply  telling  the  patient  how  to  breathe  is  not  sufficient, 
as  a  rule.  More  satisfactory  results  are  obtained  by  illustrating  per- 
sonally the  desired  manner  of  respiration.  Difficulty  is  often  experienced, 
particularly  with  nervous  people,  in  securing  a  proper  method  of  breath- 
ing during  examination.  Under  these  circumstances  recourse  should  be 
taken  to  a  single  slight  cough  preceding  inspiration.  Patients  should  be 
instructed  to  breathe  with  the  mouth  slightly  open  and  to  avoid  inhaling 
through  the  nostrils.  They  should  be  taught  to  take  moderately  quick, 
forcible  breaths,  and  after  a  momentary  pause  to  exhale  completely,  but 
without  violence.  This  is  rarely  understood  at  first,  unless  demonstrated 
by  the  examiner.  Some  patients  endeavor  to  inhale  slowly  and  deeply 
in  order  to  secure  as  full  an  inspiration  as  possible.  Others  are  prone  to 
give  short,  jerky  inspirations,  which  are  fully  as  undesirable.  It  is  neces- 
sary that  a  complete  expiration  should  be  effected  in  order  to  permit 
subsequently  a  proper  inspiration.  Blowing  or  audible  respiratory  sounds 
should  be  avoided  as  much  as  possible.  A  moderately  sharp  inspiration, 
held  momentarily,  the  patient  exhaling  without  noise,  offers  the  best 
opportunities  for  satisfactory  auscultation. 

The  rules  to  be  observed  by  the  examiner  are  equally  important  and 
more  a  matter  of  detail. 

A  correct  position  of  the  physician  is  essential  for  the  best  results. 
The  head,  under  all  circumstances,  should  be  erect,  and  the  upper  part 
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of  the  body  not  too  much  inclined.  Bending  over  the  patient  should 
be  avoided  in  order  to  prevent  the  retention  of  blood  in  the  head,  which 
produces  more  or  less  discomfort  and  appreciably  dulls  the  sense  of  hearing. 
Under  all  circumstances  the  examiner  must  be  perfectly  comfortable. 
If  the  patient  is  sitting,  the  physician  should  sit  also,  but  when  examining 
the  lower  portions  of  the  chest,  may  rest  upon  one  knee.  When  the  pa- 
tient is  in  bed,  it  is  essential  that  the  examiner  should  so  adjust  his  posi- 
tion as  to  avoid  the  disadvantages  incident  to  prolonged  stooping. 

The  physician,  when  comparing  opposite  sides  of  the  chest,  should 
always  examine  symmetric  regions.  The  various  parts  of  the  thorax 
should  be  explored  in  accordance  with  a  systematic  method,  as  opposed 
to  the  haphazard  or  roving  auscultation  so  often  observed.  A  diagnosis 
as  to  the  physical  conditions  involving  one  side  should  not  be  reached 
without  first  comparing  the  sounds  heard  upon  the  other,  no  matter 
how  conclusive  the  auscultatory  evidences  may  appear. 

The  bell  of  the  stethoscope  should  be  pressed  upon  the  chest-wall 
with  a  uniform  degree  of  firmness,  as  distinct  differences  may  fail  of 
recognition  through  neglect  to  observe  this  precaution.  The  raising  of 
a  portion  of  the  instrument  from  the  chest-wall  during  a  hasty  or  careless 
examination  effectually  prevents  the  conduction  of  intrathoracic  sounds  to 
the  ear. 

Especial  care  should  be  taken  to  avoid  movement  of  the  fingers 
upon  the  bell  of  the  stethoscope  when  applied  to  the  chest.  It  is  sur- 
prising to  what  an  extent  a  slight  motion  of  the  fingers  may  produce 
sounds  obscuring  the  respiratory  murmur  or  simulating  rales.  A  fine 
raised  point  should  project  from  the  top  of  the  bell,  upon  which  the  ball 
of  the  thumb  may  rest  to  hold  the  instrument  in  place,  no  other  portion 
of  the  hand  or  fingers  being  in  touch  with  the  stethoscope.  For  some 
reason  this  small  projection  is  not  found  upon  many  stethoscopes  at  the 
present  time. 

Very  appreciable  noises,  sufficient  to  produce  incorrect  results,  may 
be  caused  by  the  condition  of  the  skin.  Reference  is  made  to  the  abun- 
dant growth  of  hair,  the  existence  of  scaly  eruptions,  and  the  extreme 
dryness  of  the  skin  in  certain  conditions.  It  would  seem  that  these 
extraneous  sounds,  resembling  dry  or  fine  moist  rales,  might  be  avoided 
by  increasing  the  pressure  of  the  instrument  against  the  skin  and  by 
using  every  precaution  to  avoid  the  slightest  sliding  movement.  While 
such  noises  may  often  be  excluded,  the  fact  remains  that  in  some  instances 
they  may  be  heard  despite  the  observance  of  a  rigid  technic.  My  custom 
in  such  cases  is  either  to  rub  a  little  vaselin  upon  the  skin  or  to  apply 
soap  with  a  wet  towel. 

One  of  the  most  important  desiderata  for  the  examiner  is  to  acquire, 
as  far  as  possible,  the  power  of  concentration.  He  should  listen  to  the 
intrathoracic  sounds  conducted  through  the  stethoscope  and  be  oblivious 
to  all  noises  from  without.  This  ability  can  be  developed  to  a  great 
extent  even  in  the  midst  of  much  external  confusion,  although  it  is,  of 
course,  decidedly  better  if  the  examination  can  be  conducted  in  quiet. 

AUSCULTATION  OF  THE  NORMAL  CHEST 

This  includes  listening  to  the  sounds  produced  by  the  breath  and  by 
the  voice. 

Sounds  Produced   by   the   Breath. — Auscultation  of  the  breath- 
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sounds  involves  a  minute  comparison  of  inspiration  with  expiration,  the 
general  respiratory  features  being  found  to  present  striking  differences. 
They  are  subject  to  analysis  according  to  intensity,  pitch,  quality,  and 
duration.  It  is  essential  to  recognize  thoroughly  these  four  charac- 
teristics of  inspiration,  and  to  compare  them  with  the  intensity,  pitch, 
quality,  and  duration  of  expiration. 

There  is  a  type  of  respiration  called  "vesicular"  breathing  which  is 
heard  over  the  normal  chest.  This  presents  differences  in  certain  parts 
of  the  thorax  precisely  as  regional  percussion  changes  are  observed. 
There  is  another  distinct  variety  of  respiration,  known  as  bronchial  or 
tubular  breathing,  which  may  be  heard  over  the  larynx  or  trachea  in 
health.  The  peculiar  characteristics  noted  are  identical  with  the  sounds 
produced  in  the  chest  in  the  midst  of  certain  pathologic  conditions. 
Inasmuch  as  all  respiratory  sounds  conform  more  or  less  to  one  or  the 
other  of  these  types,  and  sometimes  to  both  jointly,  it  has  been  found 
expedient  to  discriminate  sharply  between  vesicular  and  bronchial 
breathing.  It  is  usually  well  for  the  student  to  study  the  character- 
istics of  bronchial  breathing  before  those  of  the  vesicular  type.  The 
fact  that  the  respiratory  sounds  in  the  former  are  more  intense,  with 
sharply  accentuated  differences  in  pitch  and  duration,  makes  it  somewhat 
easier  for  the  beginner  to  compare  the  sounds  of  inspiration  with  those  of 
expiration. 

Bronchial  Respiration. — With  the  stethoscope  placed  over  the  trachea 
or  larynx  the  student  at  once  recognizes  an  inspiratory  sound,  more  or 
less  intense,  high  in  pitch,  and  of  a  quality  which  may  be  described  as 
tubular,  similar  to  that  produced  by  blowing  through  a  tube.  The  dura- 
tion is  somewhat  less  than  the  length  of  time  consumed  by  the  act  of 
inspiration.  In  other  words,  the  sound  does  not  last  until  the  very  end 
of  inspiration,  the  pause  taking  place  just  before  the  act  is  completed. 
The  expiration  is  still  more  intense  than  the  inspiration,  of  relatively 
higher  pitch,  of  the  same  tubular  quality,  and  much  longer  in  duration. 
As  the  quality  is  the  same  in  inspiration  and  expiration,  the  increased 
intensity,  higher  pitch,  and  prolonged  expiration  form  the  distinguishing 
characteristics  of  this  type  of  respiration. 

It  is  necessary  that  these  auscultatory  facts  should  be  committed 
to  memory.  To  this  end  a  diagrammatic  representation  of  the  sounds 
in  bronchial  breathing  is  of  some  value  in  emphazising  the  differences 
of  inspiration  and  expiration.  The  method,  as  suggested  by  Dr.  Garland, 
which  I  have  employed  for  years,  is  shown  below.  The  minus  sign  being 
associated  with  inspiration  and  the  plus  sign  with  expiration,  enables  the 
student  more  definitely  to  appreciate  the  pounds  of  bronchial  breathing. 
A  comparison  of  this  with  the  diagram  designed  to  illustrate  the  sounds  of 
inspiration  and  expiration  in  vesicular  breathing  affords  a  simple  way  to 
impress  these  relations  upon  the  beginner: 

BRONCHIAL  RESPIRATION 
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Vesicular  Respiration. — The  term  " vesicular  respiration"  is  applied 
to  that  type  of  breathing  recognized  upon  auscultation  of  the  normal 
chest.  It  is  used  to  designate  the  breath-sounds  reaching  the  ear  of  the 
auscultator  through  the  final  medium  of  the  air- vesicles,  just  as  bronchial 
respiration  is  applied  to  the  sounds  emanating  from  a  bronchial  tube  or 
transmitted  therefrom  through  consolidated  lung.  It  must  not  be  as- 
sumed that  a  strictly  arbitrary  or  ideal  type  of  vesicular  respiration  is 
applicable  to  all  people,  for  each  healthy  person  furnishes  his  own  stan- 
dard. Individual  differences  obtain  with  regard  to  the  intensity  of 
breath-sounds,  referable  to  the  age,  the  thickness  of  the  muscles  or  over- 
lying soft  parts,  and  the  manner  of  breathing.  An  analytic  comparison, 
however,  of  inspiration  and  expiration  discloses  the  fact  that  certain 
definite  and  unvarying  relations  obtain  among  all  healthy  persons. 

Selecting  as  a  suitable  site  for  beginning  auscultation  the  region 
below  the  right  clavicle  or  in  either  axilla,  the  essential  features  of  this 
type  of  breathing  are  easily  recognized.  The  inspiration  is  of  variable 
intensity,  and  the  pitch  is  low  as  compared  with  that  of  inspiration  during 
bronchial  respiration.  The  quality,  for  the  sake  of  convenience,  may  be 
stated  to  be  vesicular,  although  described  by  some  as  breezy,  from  its 
resemblance  to  the  rustling  of  leaves  agitated  by  the  wind.  The  sound 
must  be  heard  to  be  appreciated  perfectly,  and  is  best  designated  as  vesic- 
ular, rather  than  by  analogous  terms.  The  duration  of  the  sound  during 
inspiration  is  as  long  as  the  act  itself,  there  being  no  pause  between 
inspiration  and  expiration  unless  the  breath  is  voluntarily  held  by  the 
patient. 

In  expiration  the  intensity  is  notably  less  than  that  of  inspiration, 
and  the  pitch  is  likewise  lower.  The  quality  does  not  partake  of  the  same 
breezy  character  as  inspiration,  and  for  lack  of  a  better  terminology  may 
be  regarded  as  blowing  in  type.  The  duration  is  much  shorter  than  the 
act  of  expiration,  and  is  less  than  the  time  consumed  in  inspiration.  With- 
out attempting  a  detailed  explanation  of  the  reasons  why  these  differences 
exist  between  inspiration  and  expiration,  it  is  sufficient  to  impress  upon 
the  beginner  the  fact  that  they  actually  occur.  Le  Fevre  has  admirably 
explained  that  in  inspiration,  which  is  an  active  function,  the  vibrations 
are  conducted  through  the  column  of  inspired  air  in  the  bronchial  tubes 
to  the  air- vesicles,  the  sound  being  also  transmitted  by  the  ever-increasing 
tension  of  the  bronchial  and  pulmonary  tissues  during  the  progress  of 
inspiration.  Expiration,  on  the  other  hand,  is  a  passive  motion,  the 
direction  of  the  air-current  being  away  from  the  ear  of  the  examiner,  and 
the  tension  of  the  tissues  constantly  diminishing  as  expiration  advances, 
thus  minimizing  the  sound  transmission.  Some  clinicians  do  not  recognize 
essential  differences  in  the  quality  of  inspiration  and  expiration,  and 
others  describe  the  expiratory  sounds  as  differing  only  in  increased  harsh- 
ness. To  my  mind  the  quality  of  the  expiratory  sound  differs  somewhat 
from  the  inspiratory,  but  not  in  the  way  of  greater  harshness.  The  term 
appears  to  be  an  unfortunate  one,  for  harshness  often  conveys  to  the 
mind  an  idea  of  increased  intensity.  This  is  diminished  invariably  in 
expiration,  and  for  this  reason,  if  for  no  other,  it  is  better  not  to  employ 
the  word  "  harsh  "  to  describe  the  quality  of  the  expiratory  sound.  This 
may  properly  be  applied  to  a  certain  modification  of  normal  vesicular 
respiration,  often  designated  as  puerile  breathing,  which  refers  to  increased 
intensity  rather  than  to  other  essential  deviations  from  the  normal. 
Employing  a  diagrammatic  illustration  of  vesicular  respiration  the  plus 
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mark,  in  contrast  to  bronchial  breathing,  will  be  found  to  denote  the 
intensity,  pitch,  and  duration  of  inspiration  rather  than  of  expiration. 
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Regional  Differences. — The  most  important  modification  of  vesicular 
respiration  is  observed  at  the  apices.  Upon  examination  of  either  lung 
at  the  apex  the  inspiration  is  recognized  as  less  intense  than  below  the 
clavicle,  the  pitch  higher,  the  quality  less  vesicular,  and  in  some  cases 
the  duration  not  quite  so  long.  The  expiratory  sound  in  this  region 
is  more  intense  than  in  the  lower  parts  of  the  chest,  the  pitch  higher, 
the  quality  a  modification  of  the  blowing  and  the  tubular,  and  the  dura- 
tion somewhat  prolonged.  The  change  from  the  vesicular  and  the 
blending  with  the  bronchial  variety  in  some  cases  may  be  so  pronounced 
as  to  justify  the  appellation  " bronchovesicular  respiration.'' 

It  is  important  to  emphasize  the  fact  that  there  is  a  normal  disparity 
between  the  two  apices,  the  modification  of  the  vesicular  type  and  the  approach 
to  the  bronchial  being  more  marked  upon  the  right  side  than  upon  the  left. 
At  the  right  apex  the  inspiration  is  less  intense  than  at  the  left,  the  pitch 
higher,  and  the  quality  less  vesicular.  The  expiration  is  more  intense, 
of  higher  pitch,  and  more  prolonged  upon  the  right  side. 

This  physiologic  difference  in  the  auscultatory  signs  at  the  two  apices 
is  a  matter  of  the  utmost  importance,  and  should  constantly  be  borne  in 
mind  in  order  to  avoid  possible  mistakes  in  the  diagnosis  of  incipient  apical 
tuberculosis.  A  slight  change,  as  described,  at  the  right  apex  may  not  be 
possessed  of  any  special  diagnostic  significance,  while  a  diminished  in- 
tensity, elevation  of  pitch,  and  diminished  vesicular  quality  of  inspiration, 
with  a  corresponding  increase  of  intensity,  still  higher  pitch,  and  prolonga- 
tion of  expiration  upon  the  left  side  constitute  positive  evidence  of  a 
pathologic  condition. 

Many  patients  have  been  sent  to  a  distant  clime  on  account  of  a  sup- 
posed right  apical  tuberculosis,  although  upon  examination  there  was 
found  but  an  exaggeration  of  the  physiologic  disparity  between  the  two 
sides,  without  even  subjective  evidence  of  tuberculous  invasion.  Some 
presenting  unmistakable  evidence  of  constitutional  impairment  have  been 
sent  away  from  home  with  a  diagnosis  of  a  tuberculous  lesion  at  the  right 
apex,  yet  the  signs  of  active  infection  were  confined  to  other  regions. 
These  inaccuracies  sometimes  occur  for  the  reasons  that  physicians  are 
in  the  habit  of  examining  more  carefully  at  the  apices  than  in  other  places; 
that  the  normal  difference  between  the  two  sides  is  often  unappreciated; 
and  that  modifications  of  the  normal  breath-sounds  are  frequently  recog- 
nized at  the  right  apex,  while  in  other  parts  adventitious  sounds ^or  rales 
are  entirely  overlooked  because  of  neglect  to  utilize  cough,  which  con- 
stitutes a  valuable  aid  in  auscultation. 

An  appreciable  retraction  of  the  apex,  with  change  in  percussion 
resonance,  is  often  of  material  aid  in  forming  a  correct  conclusion.  The 
17 
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recognition  of  moisture  at  one  apex  following  a  cough  clears  all  doubt  as 
to  the  presence  or  absence  of  abnormal  conditions.  In  the  axillary  or 
infra-axillary  region  the  intensity  of  the  inspiration  is  quite  as  loud  as 
below  the  clavicle,  being  greater  in  these  two  places  than  in  any  other  part 
of  the  chest.  The  pitch,  if  anything,  is  lower  than  in  the  infraclavicular 
region,  and  the  quality  somewhat  more  vesicular.  There  is  no  difference 
between  the  two  sides  in  this  region. 

Over  the  scapulie  the  sounds  of  inspiration  and  expiration  are  less 
intense  than  in  almost  any  other  locality.  Differences  in  pitch,  quality, 
and  duration  are  less  easily  recognized  in  this  region  because  of  the  di- 
minished intensity.  There  is  no  disparity  to  be  recognized  between  the 
two  sides. 

In  the  interscapular  spaces  the  intensity  of  the  breath-sounds  is 
nearly  as  great  as  in  the  infraclavicular  or  axillary  regions.  There  exists 
a  slight  difference  between  the  two  sides,  similar  to  the  disparity  noted 
at  the  apices,  though  less  in  degree. 

Normal  Voice-sounds. — In  describing  the  sounds  of  respiration,, 
attention  was  directed  to  the  types  of  breathing  heard  over  the  trachea 
and  the  chest.  In  the  same  manner  the  sound  produced  by  the  spoken 
voice  should  be  studied  with  reference  to  its  characteristics  when  heard 
over  the  trachea  and  over  the  normal  chest. 

Vocal  Resonance  over  the  Larynx  or  Trachea. — If  the  stethoscope  is 
applied  to  the  skin  and  the  patient  directed  to  say  "ninety-nine,"  there 
is  conveyed  to  the  ear  of  the  examiner  a  disagreeable  sensation  of  shock 
or  fremitus,  associated  with  a  distinct  appreciation  of  concentration  and 
nearness.  The  sound  is  sometimes  intense,  but  this  is  subject  to  some 
variation.  These  essential  features  are  analogous  to  the  sound  obtained 
over  the  chest  in  certain  states  of  disease.  A  fuller  description  of  the 
sound  of  the  spoken  voice,  to  which  the  term  "bronchophony"  is  ap- 
plied, will  be  reserved  for  subsequent  pages. 

Vocal  Resonance  over  Normal  Lung. — With  the  stethoscope  placed 
firmly  against  the  chest  during  phonation,  the  auscultator  is  enabled  to 
distinguish  a  vibration,  although  receiving  no  impression  of  shock  or 
fremitus.  There  is  no  suggestion  of  concentration  or  nearness,  the 
sounds  appearing  diffused  and  as  if  coming  from  a  distance  rather  than 
emanating  directly  under  the  stethoscope.  The  vibration  is  found  to 
increase  directly  with  the  loudness  and  harshness  of  the  spoken  voice, 
the  lesser  thickness  of  the  soft  parts,  and  the  firmer  pressure  of  the  instru- 
ment against  the  skin.  Men  afford  much  better  illustrations  of  the 
vocal  resonance  than  women.  The  resonance  varies  in  different  portions 
of  the  chest,  it  being  more  pronounced  at  the  apices  than  elsewhere, 
and  more  upon  the  right  side  than  upon  the  left. 

The  Whispered  Voice. — The  student  should  listen  to  this  over  the  larynx 
and  the  normal  chest,  the  sounds  heard  in  the  former  location  resembling 
closely  those  recognized  in  the  presence  of  certain  pathologic  changes  in 
the  lung.  It  will  be  understood  that,  in  whatever  region  auscultation  is 
practised,  the  whispered  voice  can  differ  but  little  from  the  sound  of  ex- 
piration. As  the  only  difference  relates  to  intensity,  but  brief  reference 
need  be  made  to  the  characteristics  of  the  whispered  voice.  Over  the 
trachea  the  sound  is  shrill,  high  pitched,  more  or  less  intense,  and  tubular 
in  quality,  suggesting  a  current  of  air  driven  forcibly  through  a  tube. 
Occasionally,  while  listening  in  this  region,  it  is  easy  to  recognize  the  words 
uttered  by  the  patient.  During  auscultation  of  the  normal  chest  it  is 
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Jten  impossible  to  distinguish  the  sound  of  the  whispered  voice.  If 
recognized  at  all,  the  pitch  is  low  and  the  quality  blowing.  At  most  an 
impression  is  received  of  a  faint,  low-pitched,  whispered  sound  without 
ability  to  recognize  what  is  said  by  the  patient.  The  same  regional  differ- 
ences regarding  the  whispered  voice  are  found  to  exist  as  obtain  with  the 
spoken  voice. 

AUSCULTATION  IN  THE  MIDST  OF  PATHOLOGIC  CONDITIONS 

The  study  of  auscultation  in  disease  should  be  conducted  with  ref- 
erence to  the  breath-sounds  and  those  of  the  spoken  voice,  both  aloud 
and  whispered.  Auscultation  of  the  breath-sounds  includes  two  distinct 
considerations — pathologic  modifications  of  the  normal  respiratory  sounds, 
and  adventitious  sounds,  commonly  described  as  rales,  which  are  never 
present  in  health,  save  in  senile  atelectasis. 

Modifications  of  Normal  Respiratory  Sounds. — Just  as  the  study 
of  the  breath-sounds  in  health  involves  analytic  comparisons  of  the  in- 
tensity, pitch,  quality,  and  duration  of  inspiration  with  expiration,  so  in 
the  midst  of  morbid  conditions  the  same  form  of  procedure  should  be 
employed  in  order  to  detect  deviations  from  the  normal.  Rather  than 
attempt  to  classify  the  various  abnormal  types  of  breathing  by  the  use  of 
descriptive  names,  as  " emphysematous  breathing,"  "asthmatic  breath- 
ing," "  cog-wheel  breathing,"  etc.,  which  method  is  often  employed,  I  will 
group  the  various  pathologic  modifications  with  reference  to  changes  in 
intensity,  pitch,  quality,  and  duration.  This  would  seem  to  be  the  more 
simple  and  natural  method,  and  it  is  hoped  will  appeal  to  students  in 
being  easily  understood. 

Changes  in  Intensity. — This  may  be  entirely  absent,  somewhat 
diminished,  or  perceptibly  increased. 

It  should  be  understood  that  in  many  instances  changes  of  intensity 
bear  not  the  slightest  relation  to  differences  in  pitch,  quality,  or  duration. 
The  sounds,  however,  may  be  so  feeble  and  faint  as  to  afford  no  oppor- 
tunity for  further  study. 

Entire  absence  of  breath-sounds  may  result  from  the  same  causes 
which,  if  present  to  a  less  extent,  merely  suffice  to  produce  a  diminution 
of  intensity.  Complete  suppression  of  the  respiratory  sounds  may  take 
place  in  pleurisy  with  effusion,  closed  pneumothorax,  pneumopyothorax, 
pneumonic  consolidation,  entire  occlusion  of  primary  bronchi,  either 
from  aneurysm  or  mediastinal  glands,  in  pulmonary  edema,  or  the  filling 
of  air-vesicles  with  extravasated  blood. 

Diminution  of  Intensity  of  Respiratory  Sounds. — The  breath-sounds 
may  be  enfeebled  by  reason  of  changes  acting  upon  the  outer  or  inner 
walls  of  the  bronchi,  accumulations  within  the  bronchi,  pathologic  con- 
ditions in  the  lung  tissue,  within  the  pleura!  cavity,  or  in  the  wall  of  the 
thorax,  involvement  of  the  nerves,  and  influences  preventing  the  descent 
of  the  diaphragm. 

The  outer  walls  of  the  bronchi  may  be  subject  to  compression  from 
mediastinal  glands,  aneurysms,  new-growths,  or  greatly-  dilated  hearts. 

The  inner  walls  are  affected  by  catarrhal  conditions  inducing  a 
thickening  of  the  mucous  membrane  or  involving  exudative  processes 
sufficient  partially  to  occlude  the  lumen. 

An  accumulation  of  thick  tenacious  mucopus  may  obstruct  the  caliber 
of  the  tube  to  such  an  extent  as  to  diminish  the  intensity  of  the  breath- 
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sounds.  The  presence  of  blood  or  serous  secretions  within  the  finer 
tubes  may  produce  a  like  result. 

The  most  important  change  in  the  lung  resulting  in  an  enfeeblement 
of  the  respiratory  sounds  is  the  lessened  elasticity  of  tissue  taking  place 
in  long-standing  emphysema.  In  early  or  so-called  compensatory 
emphysema  the  tension  of  the  pulmonary  tissues  is  increased  and  the 
breath-sounds  are  correspondingly  more  intense,  but  as  the  emphysema 
becomes  chronic,  a  reverse  effect  is  noted.  Through  the  loss  of  elas- 
ticity or  retractile  power  the  respiratory  excursion  is  gradually  diminished. 
Reduction  of  intensity  forms  one  of  the  chief  characteristics  of  the  em- 
physematous type  of  breathing.  With  this  there  are  associated  defi- 
nite changes  in  the  duration,  the  inspiratory  sound  being  shortened 
and  the  expiration  prolonged.  The  shortening  of  inspiration  takes 
place  at  the  beginning  of  the  inspiratory  act  rather  than  at  the  end, 
as  is  found  in  bronchial  breathing.  There  are  no  changes  recognized 
as  regards  pitch  in  this  form  of  respiration,  neither  is  the  quality  affected 
materially,  although  the  vesicular  character  is  somewhat  less  distinct. 
There  is  another  form  of  breathing,  similar  in  many  respects  to  the 
emphysematous  variety,  occurring  in  the  course  of  asthma.  This  de- 
velops as  a  result  of  spasm  of  the  muscular  fibers  encircling  the  bronchial 
tubes.  Like  emphysematous  breathing,  the  inspiration  is  shortened  at 
the  beginning  of  the  inspiratory  act  and  the  expiration  is  prolonged,  but 
the  intensity  is  usually  greater  than  in  the  purely  emphysematous  type. 
There  is  recognized  no  change  in  pitch,  and  it  is  very  difficult  to  appre- 
ciate changes  in  quality,  as  loud  adventitious  sounds  usually  obscure  other 
elements.  The  rales  occur  both  during  inspiration  and  expiration,  are 
dry  in  character,  and  are  called  either  sibilant  or  sonorous,  respectively, 
according  as  they  are  high  or  low  in  pitch.  Diminution  of  respiratory 
sounds  may.  also  be  occasioned  by  consolidation,  either  partial  or  complete, 
as  in  pneumonia,  pulmonary  tuberculosis,  compression  of  lung  from  pleural 
effusion,  new-growths,  and  hemorrhagic  infarcts. 

The  changes  within  the  pleural  cavity  capable  of  reducing  the  inten- 
sity of  breath-sounds  relate  to  the  presence  of  liquid  or  air,  as  in  pleural 
effusion,  hydrothorax,  pneumothorax,  and  pneumopyothorax.  In  pleu- 
risy with  but  little  effusion  the  liquid  remains  at  the  base  of  the  pleural 
cavity,  reducing  slightly  the  intensity  of  the  respiratory  sounds  in  this 
region.  As  the  effusion  becomes  more  extensive  it  is  molded  around  the 
lung  interposing  between  it  and  the  chest-wall  a  layer  of  liquid  through 
which  the  respiratory  sounds  must  pass  before  reaching  the  ear  of  the 
examiner.  In  hydrothorax  or  dropsy  of  the  pleural  cavity  the  liquid 
remains  at  the  dependent  portion  of  the  chest  and  obscures  the  breath- 
sounds  in  this  locality.  If  air  is  present  in  the  pleural  cavity,  the  diminu- 
tion of  intensity  is  dependent  to  a  great  extent  upon  the  existing  type  of 
pneumothorax.  In  the  closed  variety  the  breath-sounds  are  diminished 
or  absent,  but  if  there  is  a  free  opening  into  a  bronchial  tube,  varying 
degrees  of  intensity  are  exhibited.  Under  such  circumstances  character- 
istic changes  in  quality,  pitch,  and  duration  are  recognized,  to  be  described 
later  as  constituting  amphoric  and  cavernous  respiration.  Among  other 
conditions  involving  the  pleura,  causing  enfeeblement  of  respiratory 
sounds,  are  extensive  pleuritic  adhesions  with  marked  fibrous  tissue  pro- 
liferation following  long-standing  chronic  pleurisies. 

An  inflexible  bony  thorax  and  great  thickness  of  the  soft  parts  may 
also  reduce  the  intensity  of  breath-sounds. 
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A  like  result  is  caused  by  unilateral  paralysis  of  the  muscles  of  res- 
piration, or  a  severe  intercostal  neuralgia,  retarding  respiratory  excur- 
sion. 

Complete  descent  of  the  diaphragm  may  be  prevented  bv  partial 
paralysis  of  the  diaphragm,  the  presence  of  extensive  abdominal  dropsy 
severe  peritonitis,  and  marked  abdominal  distention  from  pregnancv  or 
new-growth. 

Increased  Intensity  o/  Breath-sounds.— The  respiratory  sounds  are 
more  or  less  increased  in  children  and  in  thin-chested  adults.  The 
exaggerated  intensity  is  so  constant  in  children  as  to  suggest  the  appella- 
tion of  "puerile  respiration,"  which  bears  no  relation,  however,  to  pitch 
or  quality.  The  sounds  are  notably  intensified  in  compensatory  or 
supplemental  breathing,  which  occurs  in  one  lung  when  a  considerable 
area  of  pulmonary  tissue  in  the  other  is  effectually  incapacitated.  This 
may  take  place  as  a  result  of  pneumonia,  pneumothorax,  pleurisy  with 
large  effusion,  or  extensive  fibroid  change.  Under  such  conditions  the 
respiratory  needs  of  the  individual  are  supplied  only  by  the  compensatory 
activity  of  the  unaffected  lung.  With  increased  tension  of  the  pulmonary 
tissues  and  with  wider  respiratory  excursions  the  intensity  of  the  breath- 
sounds  is  necessarily  increased. 

Changes  in  Pitch  and  Quality.— Inasmuch  as  deviations  from  the 
normal  ^pitch  almost  invariably  accompany  changes  in  quality,  it  is  well 
to  consider  these  jointly.  Coincident  with  changes  in  pitch  and  quality 
there  also  occur  certain  variations  of  rhythm  and  duration.  In  the  forms 
of  respiration  now  to  be  described  the  changes  in  pitch  and  quality  con- 
stitute _  the  chief,  though  not  the  sole,  distinguishing  characteristics. 
Deviations  from  the  normal  in  duration  and  rhythm  will  be  discussed 
subsequently.  Changes  in  pitch  and  quality  are  found  in  bronchial 
breathing,  broncho  vesicular  breathing,  cavernous  breathing,  amphoric 
breathing,  and  metamorphosing  respiration. 

Bronchial  Respiration. — A  description  of  bronchial  breathing  has 
been  given  on  p.  255,  in  connection  with  the  type  of  respiration  heard 
during  auscultation  over  the  trachea  or  larynx  in  health.  The  character- 
istics of  the  breath-sounds  in  that  location  were  said  to  be  identical  with 
those  recognized  in  the  thorax  in  certain  states  of  disease.  The  patho- 
logic condition  capable  of  producing  this  type  of  breathing  in  the  chest  is 
consolidation  of  lung,  although  differing  degrees  of  solidification  produce 
modified  types  of  bronchial  breathing.  It  is  possible  that  the  consoli- 
dation may  be  so  extreme  as  to  prevent,  in  exceptional  cases,  any  appre- 
ciation of  breath-sounds  whatever,  while  in  others  it  may  be  insufficient 
to  produce  the  pure  form  of  bronchial  respiration.  The  consolidation 
commonly  results  from  pneumonia,  pulmonary  tuberculosis,  and  com- 
pression of  lung  from  extensive  pleura!  effusion.  It  is  well  to  emphasize 
the  fact  that  the  intensity  of  breath-sounds  bears  no  absolute  relation 
to  the  changes  in  pitch,  quality,  and  duration.  The  respiration  may  be 
no  less  bronchial  by  virtue  of  the  fact  that  the  sound  of  both  inspiration 
and  expiration  is  enfeebled.  The  tubular  quality  of  both,  the  high  pitch 
of  inspiration,  and  the  still  higher  of  expiration,  the  slight  shortening  of 
inspiration  occurring  at  the  end  of  the  inspiratory  act,  and  the  marked 
prolongation  of  the  expiration,  with  its  relatively  increased  intensity,  are 
the  chief  points  to  be  borne  in  mind. 

Bronchovesicidar  Respiration. — This  form  of  breathing  is  described 
by  some  as  a  combination  of  a  purely  vesicular  inspiration,  with  an  expira- 
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tion  of  bronchial  type.  In  order  to  avoid  unnecessary  confusion,  such 
designation  should  be  restricted  in  its  application  to  one  of  the  varieties 
of  metamorphosing  respiration.  It  is  better  to  regard  bronchovesicular 
respiration  as  a  combination  of  the  vesicular  and  the  bronchial  varieties, 
both  as  regards  inspiration  and  expiration,  as  was  so  admirably  explained 
in  1856  by  Flint,  whose  classic  description  has  never  been  equaled. 

The  inspiration  may  be  neither  distinctly  vesicular  nor  bronchial  in 
quality.  It  is  of  variable  intensity,  of  comparatively  low  pitch  in  propor- 
tion as  the  vesicular  predominates  over  the  bronchial  character,  and 
conversely  of  high  pitch  as  the  bronchial  quality  is  more  pronounced. 
The  expiration  approaches  a  tubular  quality,  with  corresponding  increase 
of  intensity,  prolongation  of  duration,  and  elevation  of  pitch.  This 
form  of  breathing  is  neither  purely  vesicular  nor  bronchial,  the  two 
types  being  blended  in  such  a  manner  as  to  render  it  impossible  to  separate 
the  distinctly  bronchial  from  the  clearly  vesicular,  either  in  inspiration 
or  expiration.  During  auscultation  at  the  apices  in  health,  and  par- 
ticularly upon  the  right  side,  the  respiratory  sounds  suggest  a  bronchial 
element,  although  partaking  strongly  of  the  characteristics  of  the  vesicular 
type.  In  disease  bronchovesicular  respiration  is  occasioned  by  partial 
consolidation,  either  from  pneumonia,  compression  of  lung,  or  pulmonary 
tuberculosis. 

An  excellent  opportunity  is  afforded  for  the  study  of  vesicular,  bron- 
chial, and  bronchovesicular  respirations  by  daily  examinations  of  a  case 
of  fibrinous  pneumonia.  During  the  first  few  hours  the  respiration  may 
remain  vesicular  in  character.  This  is  followed  by  bronchovesicular 
breathing  for  a  short  period,  and  in  turn  succeeded  by  the  bronchial  type, 
or  in  rare  instances,  by  an  entire  absence  of  respiratory  sounds.  When 
resolution  has  become  thoroughly  established,  the  respiration  gradually 
changes  from  the  bronchial  to  the  bronchovesicular  variety,  the  former 
becoming  less  pronounced  with  each  succeeding  day,  and  the  latter  more 
clearly  apparent.  As  convalescence  continues  the  tubular  quality  is 
less  easily  recognized,  the  pitch  being  lower  both  in  inspiration  and  in 
expiration. 

Cavernous  Breathing. — This  form  of  breathing  is  described  by  many 
as  a  modification  of  bronchial  respiration,  and  is  pronounced  by  some 
to  be  identical  with  amphoric  breathing.  There  does  not  seem  to  be  any 
valid  reason  for  classifying  the  cavernous  with  the  amphoric,  nor  for 
regarding  it  as  one  of  the  varieties  of  bronchial  breathing.  Not  only  are 
the  pathologic  conditions  responsible  for  the  production  of  the  bronchial 
and  the  cavernous  varieties  distinctly  dissimilar,  but  the  characteristics 
of  the  two  types  of  respiration,  although  sometimes  difficult  of  clear  dis- 
crimination by  the  beginner,  are  sufficiently  unlike  to  preclude  erroneous 
conclusions  by  the  practised  observer.  While  there  is  a  certain  degree 
of  similarity  as  to  the  physical  conditions  producing  the  cavernous  and 
amphoric  forms,  there  is  at  the  same  time  sufficient  difference  in  the 
dynamics  of  the  sounds  to  create  distinctive  characteristics. 

Cavernous  respiration  suggests  the  presence  of  a  pulmonary  cavity, 
but  this  physical  sign  is  not  always  elicited  when  there  is  excavation. 
Generally  speaking,  the  cavity  must  be  of  fairly  large  size  and  situated 
comparatively  near  the  surface  of  the  lung  in  order  to  permit  the  recog- 
nition of  cavernous  respiration.  It  is  conceded  that,  for  the  ready 
detection  of  a  pulmonary  cavity  by  means  of  auscultation,  its  long 
diameter  must  approximate  six  centimeters  in  length.  If  the  cavity  is 


AUSCULTATION 


263 


centrally  located  and  surrounded  by  consolidated  lung,  the  respiratory 
sounds  may  simulate  to  some  extent  bronchial  breathing,  the  cavernous 
signs  being  obscured  by  the  intervening  consolidation  The  physical 
conditions  requisite  for  the  production  of  cavernous  breathing  are  the 
entrance  of  air  into  the  pulmonary  cavity  with  each  inspiration  and 
its  exit  upon  expiration.  This  predicates  the  fact  that  the  walls  of  the 
cavity  must  be  flaccid  and  yielding,  and  that  communication  be  estab- 
lished with  an  unobstructed  bronchus.  The  bronchial  tube  leading  to  a 
cavity  frequently  becomes  occluded  by  a  thick  plug  of  mucus  in  which 
event  the  characteristic  sign  is  incapable  of  recognition.  This  accounts 
for  the  alternating  presence  or  absence  of  cavernous  respiration  over 
the  site  of  a  cavity  at  different  periods.  In  suspected  cases,  when  the 
signs  are  not  perfectly  clear  as  to  the  existence  of  pulmonary  exca- 
vation, the  patient  should  be  instructed  to  cough  in  an  effort  to  dislodge 
any  obstructing  plug.  It  is  often  unwise,  from  a  single  examination, 
to  deny  positively  the  existence  of  a  cavity.  Not  infrequently  I  have 
been  unable  to  demonstrate  the  auscultatory  signs  of  a  pulmonary 
cavity,  the  existence  of  which  had  been  shown  upon  a  previous  exam- 
ination. 

In  cavernous  breathing  the  intensity  is  variable  and  the  quality 
blowing  both  during  inspiration  and  expiration,  being  similar  to  that 
of  expiration  during  vesicular  breathing.  The  pitch  is  low  during  both 
respiratory ^  acts,  but  is  lower  in  expiration,  and  the  duration  is  longer. 
The  intensity  is^  not  an  important  consideration,  the  essential  features 
being ^  the  invariable  blowing  quality,  the  lower  pitch,  and  the  longer 
duration  of  expiration.  Cavernous  breathing  resembles  the  bronchial 
type  in  no  respect  save  that  the  expiration  is  prolonged  in  each,  but  the 
higher  pitch  and  tubular  quality  of  the  latter  are  distinguishing  features. 
Cavernous  ^  breathing  is  similar  to  vesicular  respiration  in  the  low  pitch 
of  inspiration  and  the  still  lower  of  expiration.  The  blowing  quality  of 
the  latter,  however,  is  not  present  during  inspiration  in  vesicular  breathing. 
In  the  cavernous  type  the  expiration  is  of  much  longer  duration. 

A  pulmonary  cavity  may  exist  in  close  proximity  either  to  a  consoli- 
dated area  or  to  normal  lung  tissue.  This  may  give  rise  to  the  possibil- 
ity of  such  modifications  of  the  pure  cavernous  type  as  to  suggest  a 
separate  designation.  The  term  " metamorphosing  respiration"  has 
been  applied  to  an  admixture  of  the  cavernous  with  the  vesicular,  or 
the  cavernous  with  the  bronchial,  or  the  vesicular  with  the  bronchial 
types  of  breathing,  but  this  seems  to  be  an  unfortunate  misnomer  as 
applied  to  these  conditions.  Metamorphosing  respiration  should  be 
limited  to  the  description  of  cases  in  which  there  is  recognized  an  inspi- 
ration of  one  type  and  an  expiration  conforming  distinctly  to  another. 
It  is  well,  therefore,  to  designate  cases  in  which  the  cavernous  variety 
is  combined  more  or  less  with  the  bronchial  as  "bronchocavernous" 
respiration,  and  those  in  which  the  cavernous  and  vesicular  are  blended 
as  the  "  vesiculocavernous"  breathing,  in  the  same  way  as  was  derived 
the  term  "  broncho  vesicular." 

Bronchocavernous  breathing  may  occasionally  be  recognized  when 
the  cavity  is  situated  in  close  proximity  to  an  area  of  indurated  lung. 
The  vesiculocavernous  breathing  is  sometimes  obtained,  though  less 
often,  when  the  cavity  is  surrounded  by  normal  pulmonary  tissue.  In 
rare  instances  it  is  possible  for  genuine  cavernous  respiration  to  be  heard 
in  cases  of  pneumothorax,  but  usually  the  anatomic  conditions  materially 
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modify  the  sound  and  give  rise  to  the  physical  sign  called  amphoric  res- 
piration. 

Amphoric  Respiration. — For  the  production  of  this  type  of  breath- 
ing it  is  essential  that  there  exist  a  cavity  of  considerable  size  in  the 
lung,  or  an  open  pneumothorax,  the  presence  of  firm,  non-collapsing 
walls,  and  communication  with  a  bronchial  tube.  The  characteristics  of 
amphoric  breathing  are  in  many  respects  similar  to  those  of  cavernous 
respiration,  the  only  point  of  difference  being  the  musical  quality,  which 
is  the  distinguishing  feature  of  the  former.  This  peculiar  intonation  is 
produced  by  the  vibrations  in  a  resonant  cavity,  and  may  be  imitated 
by  blowing  over  the  mouth  of  an  empty  bottle.  A  fairly  good  idea  of 
the  musical  quality  may  also  be  obtained  by  blowing  gently  with  the  lips 
partly  closed  in  the  act  of  giving  a  low  whistle,  or  by  pronouncing 
"who"  with  the  whispered  voice. 

Metamorphosing  Respiration. — As  has  been  stated,  this  term  can  be 
properly  applied  only  to  cases  in  which  the  inspiration  of  one  type  of 
breathing  is  combined  with  an  expiration  conforming  to  an  entirely 
different  variety.  A  vesicular  inspiration  is  sometimes  found  in  con- 
junction with  a  bronchial  expiration,  a  cavernous  inspiration  with  a 
bronchial  expiration,  and  a  vesicular  inspiration  with  a  cavernous  ex- 
piration. When  auscultation  is  practised  over  normal  lung  in  close 
proximity  to  a  consolidated  area,  a  vesicular  inspiration  may  be  com- 
bined with  a  bronchial  expiration.  By  virtue  of  its  greatly  increased 
intensity  the  expiratory  sound  is  conveyed  to  the  ear  from  the  area  of 
consolidation.  Auscultation  over  normal  lung  adjacent  to  a  pulmonary 
cavity,  in  the  same  way  may  disclose  an  inspiration  of  vesicular  type 
and  an  expiration  cavernous  in  character,  because  of  the  relative  in- 
crease in  length  and  the  greater  intensity  of  the  expiratory  note  in  cav- 
ernous breathing.  In  like  manner  auscultation  over  a  cavity  in  the 
midst  of  consolidated  lung  may  reveal  the  blowing  quality  of  cavernous 
breathing  upon  inspiration,  and  a  tubular  quality  transmitted  from  the 
adjoining  consolidation  during  expiration.  Another  description  of 
metamorphosing  breathing  is  sometimes  applied  to  the  change  following 
the  dislodgment  of  an  obstructing  plug  of  mucus,  thereby  affording  op- 
portunity for  the  recognition  of  sounds  emanating  from  a  cavity  into 
which  the  air  did  not  previously  enter. 

Changes  in  Duration. — From  what  has  been  stated  with  reference 
to  changes  in  intensity,  pitch,  and  quality,  it  is  apparent  that  these 
modifications  of  the  normal  breath-sounds  constitute  physical  evidences 
of  great  importance  in  the  diagnosis  of  disease.  Statements  have  also 
been  made  concerning  the  coexistent  variations  in  the  duration  of  respira- 
tory sounds.  Differences  in  duration  cannot  be  regarded  as  distinct 
physical  signs,  but  are  invariably  associated  with  changes  in  pitch  and 
quality. 

Shortening  of  Inspiration. — This  occurs  in  two  distinct  types  of  breath- 
ing, which  have  been  described.  In  bronchial  respiration  the  shorten- 
ing occurs  at  the  end  of  the  inspiratory  act,  but  in  emphysematous 
breathing  at  the  beginning.  In  the  former  the  pitch  is  high  and  the 
quality  bronchial;  in  the  latter  the  pitch  is  low  and  the  quality  faintly 
vesicular.  If  the  inspiration  is  shortened,  a  determination  of  the  type 
of  respiration  is  sometimes  possible  from  a  study  of  the  pitch  and  quality 
of  the  inspiratory  sound  alone.  Valuable  confirmatory  evidence  is 
afforded  by  study  of  the  expiration,  which  in  bronchial  breathing  is 
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still  higher  pitched  and  of  tubular  quality,  and  in  the  emphysematous 
variety  of  lower  pitch  and  vesicular  in  quality. 

Prolongation  of  the  Expiration. —This  occurs  in  four  types  of  breath- 
ing—the bronchial,  emphysematous,  cavernous,  and  amphoric.  A  recog- 
nition of  the  particular  variety  of  respiration  is  obtained  by  reference 
to  pitch  and  quality.  In  bronchial  breathing  the  prolonged  expiration 
is  high  pitched  and  tubular  in  quality;  in  the  emphysematous  form  it 
is  low  pitched  and  faintly  vesicular;  in  the  cavernous  type  it  is  low 
pitched  and  blowing,  while  in  the  amphoric  it  is  low  pitched  and  musical. 
A  fairly  accurate  estimate  of  the  variety  of  respiration  in  the  presence 
of  prolonged  expiration  can  be  made  from  the  pitch  and  quality  of  the 
expiration  itself,  without  reference  to  the  inspiration.  In  doubtful 
cases  it  is  of  vast  service  to  note  the  difference  of  pitch  in  expiration 
and  inspiration,  the  higher  pitch  with  the  tubular  quality  of  expiration 
suggesting  bronchial  breathing,  and  the  relative  lowness  of  pitch  with 
blowing  quality  denoting  cavernous  respiration. 

Change  in  the  Rhythm  of  Respiration. — In  addition  to  changes 
in  duration  there  is  occasionally  observed  a  variation  of  rhythm.  This 
form  of  interrupted  breathing  is  sometimes  called  "  cog-wheel  respira- 
tion," having  a  jerky,  irregular  inspiration.  The  impression  is  given 
that  there  is  some  mechanic  hindrance  to  the  free  entrance  of  air  to 
the  alveoli,  and  during  inspiration  an  effort  is  apparently  made  to  over- 
come an  obstruction  to  the  passage  of  air  through  the  finer  tubes.  For- 
merly more  importance  was  attached  to  the  presence  of  this  physical 
sign  than  at  present.  Interrupted  breathing  may  be  recognized  as 
either  general  or  local.  If  general,  but  little  significance  need  be  at- 
tached to  its  recognition.  In  such  cases  it  is  due  to  imperfect  acts  of 
breathing,  either  from  pain,  as  in  pleurisy  and  intercostal  neuralgia, 
or  occurs  in  nervous  people  and  in  those  especially  fatigued.  It  is  quite 
frequently  observed  in  women  who  are  more  or  less  nervous  and  em- 
barrassed at  the  time  of  examination. 

When  obtained  over  a  localized  area,  it  may  be  regarded  as  evidence 
of  some  obstruction  in  the  finer  bronchi,  due,  no  doubt,  to  the  thickened 
mucous  membrane  or  to  valve-like  occlusion  of  the  tubes  from  masses  of 
secretion.  This  explains  its  not  infrequent  presence  in  cases  of  incipient 
apical  tuberculosis  with  catarrhal  bronchiolitis. 

Rales. — Rales  are  distinguished  from  the  foregoing  modifications 
of  normal  auscultatory  sounds  in  being  entirely  different  from  those 
produced  in  health.  They  are  much  easier  of  detection  than  the  modifi- 
cations of  normal  sounds,  yet  their  presence  is  very  frequently  over- 
looked by  reason  of  faulty  technic.  This  is  shown  in  failure  to  examine 
the  entire  chest  and  in  neglect  to  utilize  cough  immediately  preceding  a 
sharp  inspiration.  While  rales  are  often  recognized  upon  easy  respira- 
tion, those  which  are  of  the  utmost  importance  in  diagnosis  are  elicited 
in  many  instances  only  by  the  employment  of  cough.  This  is  particularly 
true  of  early  apical  tuberculosis  before  the  development  of  extensive 
tissue  change.  In  innumerable  cases  a  sufficiently  positive  diagnosis  of 
pulmonary  tuberculosis  can  be  made  by  the  detection  of  unilateral  rales 
before  the  appearance  of  other  physical  signs  and  prior  to  expectoration. 

There  exists  an  unfortunate  laxity  of  method  in  the  classification  of 
rales.  This  entails  exceeding  confusion  and  doubt  in  the  minds  of  stu- 
dents as  to  the  significance  of  various  rales  and  their  method  of  origin. 
Some  authors  classify  rales  according  to  dryness  or  moisture;  others 
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point  out  distinctive  differences  in  their  quality,  pitch,  or  intensity,  or 
make  use  of  purely  descriptive  terms.  The  best  plan  seems  to  be  a 
classification  according  to  anatomic  location,  with  qualifying  descriptions 
with  reference  to  moisture  and  dryness,  and  a  final  analysis  according  to 
size,  quality,  and  time.  I  am  well  aware  of  the  deficiencies  and  limita- 
tions of  any  system  of  nomenclature,  and  can  claim  no  special  originality 
for  the  method  to  be  presented.  It  is  the  one,  however,  that,  in  teaching, 
I  have  followed  for  many  years  and  have  found  to  be  more  satisfactory 
than  any  other  on  the  score  of  simplicity. 

Rales  may  be  divided  according  to  their  anatomic  location  as  follows : 
the  tracheal,  bronchial,  vesicular,  cavernous,  and  pleural.  These  are 
subject  to  further  classification  according  to  moisture  or  dryness,  size, 
quality,  and  time. 

Tracheal  Rales. — These  may  be  either  moist  or  dry.  Moist  tracheal 
rales  are  produced  by  the  presence  of  liquid  in  the  trachea  through  which 
the  air  passes  with  each  respiratory  act.  They  are  heard  both  on  in- 
spiration and  on  expiration,  and  occur  more  frequently  in  the  moribund 
state,  at  which  time  they  constitute  what  is  commonly  called  the  death- 
rattle.  They  are  also  found  in  states  of  coma  in  which  the  sensibility  of 
the  mucous  membrane  is  so  benumbed  as  to  preclude  an  effort  toward 
expulsion.  Moist  tracheal  rales,  both  in  children  and  adults,  are  some- 
times heard  even  at  a  distance  from  the  patient.  This  is  particularly 
true  in  late  stages  of  pneumonia,  when  the  secretions  accumulate  in  the 
trachea  and  give  rise  to  loud  bubbling  sounds.  It  is  not  true  that  the 
existence  of  these  rales  necessarily  presupposes  the  death  of  the  individual. 
Prompt  emesis  in  children  very  often  suffices  to  remove  the  liquid  in  the 
bronchial  tract  to  such  an  extent  as  to  cause  for  a  time  the  entire  disap- 
pearance of  tracheal  rales.  Recovery  is  not  impossible  even  in  adults, 
despite  the  ominous  import  of  the  death-rattle.  In  croupous  pneumonia 
remarkable  results  are  sometimes  obtained  even  in  the  very  midst  of 
impending  death  through  recourse  to  prompt  and  thorough  venesection. 
It  seems  little  short  of  miraculous  to  observe  the  wonderful  improvement 
which  immediately  ensues  in  some  cases  following  relief  to  the  right 
heart  and  engorged  pulmonary  circulation. 

The  Dry  Tracheal  Rale. — This  variety  is  not  produced  like  the^  pre- 
ceding, by  the  passage  of  air  through  liquid,  but  its  origin  is  incident 
to  conditions  closing  to  a  variable  degree  the  lumen  of  the  trachea  or 
producing  some  deviation  of  contour.  Dry  rales  emanating  from  the 
upper  respiratory  passages  may  result  from  affections  of  the  glottis,  as 
spasm  or  edema,  and  from  the  presence  of  an  exudative  process,  as  in 
diphtheria.  They  may  also  be  produced  by  large  masses  of  tenacious 
secretion  adhering  to  the  wall  of  the  tube  over  which  the  air  passes,  the 
sounds  having  a  more  or  less  distinctive  character.  The  existence  of  a 
tumor  encroaching  upon  the  lumen  of  the  trachea  for  the  same  reason 
causes  this  type  of  rales.  It  is  remarkable  how  an  extremely  small  new- 
growth  within  the  interior  of  the  trachea  may  cause  these  adventitious 
sounds. 

The  dry  rale  is  entirely  devoid  of  the  bubbling  character  of  the  moist 
variety,  and  may  be  described  as  whistling,  squeaking,  wheezing,  or 
stridulous. 

Moist  Bronchial  Rales.— These  are  produced  by  the  passage  of  air 
through  liquid  in  the  bronchial  tubes,  and  may  be  heard  both  in  inspira- 
tion and  in  expiration.  Appreciable  differences  are  recognized  in  size 
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according  as  the  rale  originates  from  a  large,  medium-sized,  or  small 
tube.  The  chief  distinguishing  characteristics  of  these  rales  are  their 
bubbling  character,  their  inequality  over  a  given  area,  and  the  time 
of  their  occurrence,  during  both  inspiration  and  expiration.  They  are 
sometimes  inconstant.  Differences  as  to  pitch  and  intensity  are  not  of 
special  importance.  When  occurring  without  pronounced  pathologic 
change  in  the  pulmonary  tissues,  the  intensity  is  not  a  noticeable  feature; 
there  is  no  elevation  of  pitch  and  no  appreciation  of  quality  other  than 
as  relates  to  their  bubbling  character.  When  recognized,  however,  in 
the  presence  of  consolidated  lung,  the  pitch  is  correspondingly  elevated, 
the  intensity  increased,  and  the  quality  sometimes  ringing  or  explosive. 
On  account  of  these  variations  in  quality,  pitch,  and  intensity,  according 
to  the  presence  or  absence  of  consolidation,  some  writers  have  described 
the  moist  bronchial  rales  occurring  in  normal  lung  tissue  as  " mucous" 
or  "  non-consonating  "  rales,  and  those  heard  in  the  midst  of  well-marked 
consolidation  as  " resonant'7  or  " consonating "  rales.  The  specific 
characters  of  rales,  with  reference  to  pitch,  quality,  and  intensity,  do  not 
constitute  practical  data  for  the  diagnosis  of  consolidated  lung.  It  appears 
unnecessary  to  suggest  differences  in  the  quality  and  pitch  of  rales  as  a 
means  of  diagnosing  consolidated  areas.  Such  recognition  is  much  more 
simple  and  accurate  by  means  of  percussion  and  by  modifications  of  the 
normal  breath-sounds. 

The  term  "mucous  rales"  should  be  avoided,  as  often  the  presence  of 
mucus  does  not  result  in  the  production  of  moist  bubbling  rales,  inasmush 
as  the  secretion  is  too  consistent  to  permit  the  passage  of  air.  These 
rales  far  more  frequently  are  produced  by  pus,  blood,  or  serum  in  the 
tubes  than  by  mucus.  It  is  to  be  regretted  also  that  the  word  "sub- 
crepitant" is  used  to  describe  "moist  rales  occurring  in  the  very  finest 
bronchial  tubes."  The  derivation  of  this  descriptive  term  is  found  in  the 
fancied  resemblance  of  exceedingly  fine  moist  bronchial  rales  to  those 
originating  in  the  air-vesicles,  and  sometimes  called  "crepitant."  The 
two  varieties  are  alike  in  being  very  fine,  but  aside  from  this  feature  the 
points  of  difference  are  very  distinct.  The  vesicular  rales  are  dry,  rather 
than  moist,  non-bubbling  in  character,  equal  in  size,  and  occur  for  the 
most  part  at  a  certain  specified  time  during  the  act  of  respiration.  The 
use  of  the  word  "  subcrepitant "  as  descriptive  of  the  fine  moist  bronchial 
rale  has  led  to  endless  confusion  among  clinicians.  In  the  interests  of 
exactitude  it  is  far  better  to  discontinue  the  employment  of  the  words 
crepitant  and  subcrepitant,  to  limit  the  classification  of  moist  bronchial 
rales  to  the  coarse,  medium-sized,  and  fine,  and  to  describe  rales  arising 
from  the  air-vesicle  as  "vesicular."  The  latter  may  be  further  qualified, 
if  desired,  by  using  the  word  "dry"  or  "crackling." 

Moist  bronchial  rales  may  be  heard  in  the  midst  of  any  condition 
which  induces  the  presence  within  the  bronchial  tubes  of  homogeneous 
liquid  through  which  air  can  readily  pass.  In  acute  bronchitis  affecting 
chiefly  the  large  tubes  these  rales  are  frequently  absent  altogether, 
because  of  the  scanty  secretion.  In  acute  bronchitis  involving  the  finer 
tubes,  and  in  chronic  bronchitis  in  which  the  secretion  is  more  purulent 
and  thin,  the  rales  are  plainly  recognized.  They  are  heard  in  edema  of 
the  lungs  as  a  result  of  the  presence  of  serum  in  the  bronchioles.  These 
rales  are  also  heard  following  pulmonary  hemorrhage  with  the  presence 
of  free  blood  in  the  bronchi,  and  in  the  course  of  pneumonia  after  resolu- 
tion has  fairly  begun.  A  most  important  condition  disclosed  by  their 
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presence  is  the  unilateral  catarrhal  bronchiolitis  incident  to  the  early 
stage  of  pulmonary  tuberculosis. 

Dry  Bronchial  Rales. — These  rales  are  essentially  dry  in  character, 
and  their  quality  more  or  less  musical.  They  may  be  likened  to  whistling, 
wheezing,  squeaking,  or  hissing  noises,  which  are  heard  both  upon  in- 
spiration and  expiration,  and  usually  in  all  parts  of  the  chest.  These 
sounds  may  be  recognized  at  one  location,  only  to  disappear  and  return 
from  time  to  time  during  the  same  examination.  The  dry  bronchial 
rale  is  the  only  one  concerning  which  differences  of  pitch  are  worthy 
of  special  note.  Sounds  originating  in  the  finer  tubes  are  of  higher  pitch 
and  are  called  sibilant.  These  are  more  or  less  shrill,  piping,  hissing 
sounds.  Those  arising  from  the  large-sized  tubes  are  lower  pitched, 
loud,  and  snoring  in  character,  and  are  described  as  sonorous.  The  pro- 
duction of  dry  bronchial  rales  is  due  either  to  some  temporary  occlusion 
of  the  lumen  of  the  bronchial  tubes  or  to  a  constriction  of  the  wall  from 
spasm  of  the  muscular  fibers.  These  rales  are  sometimes  present  in  the 
course  of  bronchitis,  even  if  unassociated  with  much  secretion.  The  most 
typical  illustration  of  their  occurrence  is  found  in  bronchial  asthma  and 
chronic  influenza. 

The  Vesicular  Rale. — There  has  been  for  a  long  time  a  difference  of 
opinion  as  to  the  manner  of  production  of  this  rale,  and  in  recent  years 
as  to  the  specific  time  of  its  development.  Some  observers  have  been  led 
to  regard  the  rale  as  entirely  pleuritic  in  origin,  and  it  is  quite  probable 
that  this  is  sometimes  the  case.  To  determine,  however,  the  precise 
manner  of  its  production  is  not  so  important  as  to  obtain  a  clear  under- 
standing of  its  characteristics.  All  conclusions  as  to  the  method  of 
derivation  are  more  or  less  matters  of  theory.  Personally,  I  am  some- 
what slow  to  renounce  the  assumption  that  this  rale  is  produced  at  the 
end  of  a  forcible  inspiration  by  the  separation  of  opposing  surfaces  of 
alveoli  which  were  previously  agglutinated  by  gelatinous  secretions. 

The  important  features  of  the  vesicular  rale  are  its  fineness,  its  in- 
variable crackling  or  clicking  character,  its  equality,  all  rales  being  identical, 
and  its  occurrence  at  the  very  end  of  inspiration.  It  is  often  proclaimed 
that  this  rale  is  sometimes  semimoist  in  character,  and  that  it  may  be 
heard  during  expiration  as  well  as  inspiration.  It  is  true  that  very  fine 
"semi-dry"  rales  of  a  clicking  character  are  occasionally  heard  with  ex- 
piration, as  well  as  with  inspiration,  but  these  mixed  sounds  should  not 
be  designated  as  corresponding  to  the  pure  type  of  vesicular  rale.  They 
should  be  styled  fine,  moist,  semimoist,  or  indeterminate  rales. 

The  vesicular  rale  has  long  been  regarded  as  pathognomonic  of  a 
single  pathologic  condition,  viz.,  consolidation  of  lung  in  the  early  stages 
of  croupous  pneumonia.  At  such  a  time  it  is  often  called  the  crepitant 
rale,  in  contradistinction  to  the  so-called  returning  crepitant  rale  which 
is  recognized  in  the  beginning  of  resolution.  In  the  early  stage  of  pneu- 
monia the  appellation  should  be  the  " vesicular  rale";  and  in  the  stage 
of  resolution  the  "fine  moist  bronchial  rale." 

It  is  not  well  to  regard  pneumonia  as  the  only  condition  giving  rise 
to  the  production  of  the  vesicular  rale.  It  is  often  heard  in  the  lower 
lateral  region  and  at  the  posterior  bases  in  the  later  stages  of  typhoid 
fever,  when  the  patient  is  turned  to  the  side  or  supported  in  the  sitting 
position.  It  may  be  recognized  when  the  patient  has  been  confined  to 
the  bed  for  prolonged  periods  from  any  cause,  particularly  if  there  is 
deficient  respiration,  and  in  atelectasis  of  the  aged.  Rales  closely  resem- 
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bling  the  vesicular  are  heard  in  the  course  of  incipient  pulmonary  tuber- 
culosis before  the  secretions  in  the  finer  bronchioles  are  sufficient  to 
induce  bubbling  sounds. 

The  Cavernous  Rale.— This  is  produced  by  the  presence  of  liquid  in 
a  medium-sized  or  large  pulmonary  cavity,  through  which  the  air  passes 
upon  respiration  or  with  the  act  of  coughing.  It  is  distinctly  gurgling 
in  character,  and  is  usually  low  pitched,  although  if  the  cavity  is  sur- 
rounded by  indurated  lung  tissue,  its  pitch  may  be  high.  The  impression 
is  given  to  the  examiner  of  large  bubbles,  not  unlike  those  obtained  when 
water  is  boiled  in  a  large  test-tube  or  small  flask. 

The  Pleural  Rale.— The  pleural  rales  may  be  divided  into  those  havin<r 
their  origin  upon  the  surface  of  the  opposing  layers  of  pleura  and  those 
produced  by  the  presence  of  liquid  within  the  pleural  cavity. 

Several  descriptive  terms  have  been  applied  to  the  former,  this  being 
accounted  for  by  the  diversity  of  existing  pathologic  conditions.  If 
the  normal  amount  of  serum  in  the  pleural  cavity  sufficient  to  permit 
the  surfaces  of  the  pleura  to  glide  noiselessly1  over  each  other  is  dimin- 
ished to  a  material  extent,  there  results  a  slight  grazing  or  rubbing  sound, 
as  a  result  of  the  mere  dryness  of  the  pleural  surface. 

If  the  exudative  process  is  of  a  plastic  or  mucilaginous  nature,  there 
may  be  produced  a  crackling  sound  as  the  opposing  surfaces  are  approxi- 
mated. 

If  the  exudation  is  of  a  firm,  rough,  shaggy,  and  fibrinous  nature, 
the  sounds  are  correspondingly  modified,  and  in  some  instances  are  of 
a  leathery  or  squeaking  character. 

Generally  speaking,  pleural  friction  rales  may  be  said  to  merge  from 
a  faint,  scarcely  perceptible,  grazing  sound  to  a  creaking,  crackling,  or 
leathery  rub.  The  friction-rub  may  be  imitated  by  moving  the  finger 
of  one  hand  against  the  palm  of  the  other  held  close  to  the  ear.  Pressure 
of  the  stethoscope  intensifies  the  sound,  which  appears  to  come  from 
directly  under  the  bell  of  the  instrument. 

Pleural  friction-sounds  may  be  heard  in  the  absence  of  any  pleuritic 
pain.  They  are  usually  recognized  in  the  lower  portion  of  the  axilla, 
and  are  more  or  less  interrupted,  occurring  principally  during  inspiration 
and  cough.  They  may  be  heard  in  dry  pleurisy  or  pneumonia,  and  not 
infrequently  at  the  apex  in  early  pulmonary  tuberculosis. 

Rales  arising  within  the  pleural  cavity  following  perforation  may  be 
divided  into  succussion  sounds  and  metallic  tinkling. 

Succussion  Sounds. — Succussion  rales  refer  to  loud,  splashy  sounds 
recognized  with  the  ear  held  to  the  chest  upon  shaking  the  patient. 
This  physical  sign  is  obtained  only  as  a  result  of  the  presence  of  liquid 
and  air  within  the  pleural  cavity.  It  is  not  found  in  pleurisy  with  effusion 
or  hydrothorax.  The  upper  level  of  the  liquid  always  corresponds  to  a 
horizontal  plane,  there  being  no  curved  line  of  dulness  or  flatness,  as  in 
the  case  of  pleural  effusions.  There  is  also  a  deviation  of  the  upper  level 
of  flatness,  corresponding  to  a  change  in  the  position  of  the  patient,  which 
is  not  true  to  an  equal  extent  in  pleurisy  with  effusion. 

Metallic  Tinkling. — This  physical  sign  may  be  elicited  in  pneumo- 
thorax,  and  exceptionally  in  large  pulmonary  cavities  partly  filled  with 
liquid  and  having  a  free  opening  into  a  bronchial  tube.  Metallic  tink- 
ling is  by  no  means  constant,  even  in  pneumothorax.  For  its  production 
it  is  necessary  that  there  should  be  an  open  communication  with  a  bron- 
chus above  the  level  of  the  liquid.  It  consists  of  a  series  of  high-pitched 
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silvery  notes  which  may  arise  during  respiration,  coughing,  or  speaking. 
The  sounds  suggest  drops  of  water  gently  falling  upon  the  surface  of 
liquid  contained  within  a  resonant  cavity.  They  are  not  unlike  the  tinkle 
produced  by  tapping  lightly  the  highest  bars  of  a  xylophone.  There  is 
also  a  resemblance  to  the  striking  of  tiny  bells  at  a  distance. 

Indeterminate  Rdles. — It  is  not  practicable  to  devote  especial  atten- 
tion to  the  study  of  these  rales.  For  the  sake  of  convenience  it  is  suffi- 
cient to  include  under  this  heading  all  sounds  not  distinctly  characteristic 
of  the  rales  which  have  been  described.  They  possess  but  very  little 
actual  importance  to  the  student,  and  their  detailed  description  would 
only  result  in  unnecessary  confusion. 

MODIFICATION  OF  THE  NORMAL  SPOKEN  AND  WHISPERED  VOICE 

IN  DISEASE 

The  Spoken  Voice. — This  sound  in  health,  or  the  so-called  normal 
vocal  resonance,  has  been  described  as  a  diffused,  low-pitched  vibration, 
lacking  the  concentration,  shock,  high  pitch,  and  nearness  of  the  sound 
heard  when  listening  to  the  voice  over  the  trachea  or  larynx.  In  the 
midst  of  various  pathologic  conditions  the  vocal  resonance  is  subject 
to  a  variety  of  changes.  Just  as  the  modifications  of  the  normal  respira- 
tory sounds  were  studied  with  reference  to  changes  in  intensity,  pitch, 
and  quality,  so  the  modifications  of  the  spoken  voice  should  be  analyzed 
in  accordance  with  the  same  method. 

Changes  in  Intensity. — This  includes  entire  suppression  or  diminu- 
tion and  increased  intensity  of  vocal  resonance. 

Suppression  or  Diminution  of  Vocal  Resonance. — This  may  result 
from  the  interposition  of  a  layer  of  liquid  between  the  lung  and  the 
chest-wall,  as  in  pleural  effusion,  the  presence  of  a  large  body  of  air  in 
the  pleural  cavity,  as  in  pneumothorax,  edema  of  the  lung,  a  large  cavity 
filled  with  liquid,  obstruction  of  a  primary  bronchus  from  pressure  of 
aneurysm  or  enlarged  mediastinal  gland,  and  rarely  complete  consoli- 
dation of  lung  in  croupous  pneumonia. 

In  pleurisy  with  effusion,  hydrothorax,  or  pneumohydrothorax  the 
diminished  intensity  of  the  vocal  resonance  constitutes  a  physical  sign 
of  great  importance.  In  these  conditions  and  in  simple  pneumothorax 
the  voice-sounds  are  invariably  transmitted  with  but  feeble  intensity. 
In  pneumonia  the  vocal  resonance  is  usually  perceptibly  increased,  but 
the  reverse  may  be  true  in  some  instances.  In  severe  cases  of  pulmo- 
nary edema  the  intensity  is  lessened  by  the  presence  of  serum  in  the  air- 
vesicles  and  in  the  interstitial  tissue  of  the  lung.  When  the  diminished 
voice-sounds  are  occasioned  by  the  existence  of  a  cavity  filled  with 
liquid,  the  signs  are  circumscribed  in  area.  The  enfeeblement  of  vocal 
resonance  from  compression  of  a  bronchial  tube  from  any  cause  affords 
a  suggestion  that  the  sounds  are  transmitted  to  the  ear  of  the  examiner 
through  the  medium  of  the  column  of  air  contained  within  the  bronchial 
tubes,  rather  than  through  the  bronchial  or  pulmonary  tissues.  Many 
times  I  have  noted  complete  absence  of  vocal  resonance  throughout  an 
entire  side,  as  a  result  of  aneurysm  or  an  enlarged  mediastinal  gland. 

Increased  Vocal  Resonance. — In  calling  attention  to  the  increased 
intensity  of  the  normal  voice-sounds  observed  in  certain  morbid  states, 
it  is  desired  to  emphasize  the  fact  that  no  reference  is  made  to  accom- 
panying changes  in  pitch  or  quality.  In  this  connection  the  increased 
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intensity  of  the  sound  may  be  due  either  to  partial  consolidation  of  the 
lung  or  to  the  presence  of  a  pulmonary  cavity. 

It  may  be  heard  over  lung  partially  consolidated  from  any  cause, 
as  pneumonia,  pulmonary  tuberculosis,  or  compression.  In  beginning 
consolidation  the  vocal  resonance  often  remains  low  pitched  and  more 
or  less  diffused  or  distant^  although  increased  in  intensity.  As  the  con- 
solidation increases,  definite  changes  in  pitch  and  quality  take  place, 
irrespective  of  the  intensity,  which  may  even  become  diminished. 

Increased  ^  vocal  resonance  may  be  heard  over  pulmonary  cavities, 
particularly  if  superficial  and  opening  into  a  bronchial  tube.  If  the 
cavity  is  situated  in  the  midst  of  comparatively  normal  lung  tissue, 
the  pitch  is  low  and  the  only  remarkable  deviation  from  the  normal 
is  the  increased  intensity.  If  surrounded  by  consolidated  lung,  the 
pitch  becomes  correspondingly  elevated,  the  sound  more  concentrated, 
associated  with  greater  shock,  and  apparently  nearer  to  the  ear.  In 
the  majority  of  instances  Auscultation  of  the  spoken  voice  over  the  site 
of  pulmonary  cavities  discloses  other  changes  than  mere  increase  of 
intensity,  which  characteristics  will  be  presently  described. 

Changes  in  Pitch  and  Quality. — These  include  bronchophony, 
egophony,  pectoriloquy,  cavernous  voice,  and  amphoric  voice. 

Bronchophony. — The  characteristics  of  bronchophony  are  identical 
with  the  normal  voice-sounds  heard  during  auscultation  over  the  trachea 
or  larynx.  They  consist  of  high  pitch,  nearness,  concentration,  vibra- 
tion, or  shock.  The  impression  of  nearness  to  the  ear  or  concentration 
is  usually  quite  vivid,  in  contrast  to  the  diffusion  and  distance  received 
when  listening  over  normal  lung.  The  shock  conveyed  to  the  ear  of  the 
examiner  is  distinctly  disagreeable,  although  the  intensity  is  not  always 
increased.  The  latter  does  not  enter  into  the  distinctive  features  of 
bronchophony.  This  sign  is  often  heard  over  consolidated  lung,  and  has 
the  same  significance  as  bronchial  breathing,  although  bronchophony 
may  be  recognized  with  a  lesser  degree  of  consolidation  than  necessary 
for  the  production  of  bronchial  breathing. 

Egophony. — Egophony  is  a  modification  of  bronchophony,  produced 
by  the  presence  of  liquid  intervening  between  compressed  lung  and  the 
chest-wall,  as  in  pleural  effusion.  Two  important  characteristics  of 
egophony  are  its  high  pitch  and  its  concentration.  The  sensation  of 
concentration  is  opposed  to  the  diffuseness  of  normal  vocal  resonance, 
but  the  nearness  of  bronchophony  is  replaced  by  an  impression  of  dis- 
tance. There  is  superadded  to  these  features  a  certain  tremulousness 
which  has  been  described  as  analogous  to  the  bleating  of  the  goat,  hence 
the  derivation  of  the  name.  It  is  not  always  heard  in  cases  of  pleural 
effusion,  but  is  often  detected  near  the  level  of  the  liquid  when^the  effusion 
is  of  but  moderate  size.  It  is  sometimes  present  over  consolidated  lung, 
but  does  not  constitute  a  sign  of  special  moment. 

Pectoriloquy. — This  refers  to  the  audible  transmission  to  the  examiner 
not  only  of  the  sound  of  the  spoken  voice,  but  also  the  words  themselves. 
This  sign  may  be  elicited  in  the  presence  of  consolidated  lung,  pulmo- 
nary cavities,  and  occasionally  open  pneumothorax.  Pectoriloquy  does 
not  involve  necessary  changes  in  intensity,  pitch,  or  quality,  but  usually 
partakes  more  or  less  of  the  bronchophonic  characteristics  peculiar  to  con- 
solidated lung,  and  sometimes  suggests  the  cavernous  voice. 

The  Cavernous  Voice. — This  is  not  an  important^sign,  and  is  worthy  of 
onlv  the  merest  mention.  The  cavernous  voice  is  heard  chiefly  when 
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pulmonary  excavation  has  taken  place  in  the  midst  of  indurated  lung 
tissue.  The  sound  is  more  or  less  intensified,  with  a  certain  admixture  of 
the  bronchophonic  element.  While  it  does  not  possess  the  distinct 
high-pitched  shock  of  bronchophony,  it  is  materially  different  from 
the  simple  increase  of  intensity  heard  over  cavities  in  the  midst  of  normal 
lung  tissue. 

The  Amphoric  Voice. — The  essential  characteristic  of  this  physical 
sign  consists  of  its  musical  intonation,  which  is  dependent  upon  the 
presence  of  a  body  of  air  within  a  resonant  cavity.  It  is  heard  more 
frequently  in  pneumothorax  than  in  any  other  condition,  although  it 
may  be  recognized  occasionally  over  large  pulmonary  cavities  with 
unyielding  walls. 

The  Whispered  Voice. — The  normal  whispered  voice  has  been 
described  as  exceedingly  faint,  soft,  and  low  pitched,  corresponding  to 
the  sound  of  expiration  in  vesicular  respiration.  It  seems  unnecessary 
to  enumerate  in  detail  the  modifications  of  the  normal  whispered  reso- 
nance which  take  place  in  disease,  in  view  of  the  fact  that  the  changes 
are  almost  identical  with  those  described  with  reference  to  the  spoken 
voice.  It  is  sufficient  to  repeat  briefly  that  the  whispered  resonance 
may  be  studied  with  regard  to  changes  of  intensity,  pitch,  and  quality. 
The  intensity  may  be  diminished  or  absent  from  the  same  causes  which 
produce  enfeeblement  of  the  sound  of  the  spoken  voice,  although  the 
whispered  resonance  may  be  entirely  absent  when  the  spoken  voice  is 
readily  appreciable.  Even  in  health  it  is  so  feeble  as  scarcely  to  be 
heard,  save  over  the  regions  of  the  primary  bronchi. 

The  intensity  may  be  increased  from  partial  consolidation  of  lung 
or  the  presence  of  a  pulmonary  cavity.  When  due  to  slight  pulmonary 
consolidation,  not  only  is  the  intensity  increased,  but  the  pitch  is  more 
or  less  elevated  and  the  quality  slightly  bronchial.  The  change  in  pitch 
and  quality  is  due  to  the  fact  that  the  whispered  voice  is  precisely  iden- 
tical with  the  sound  of  expiration,  save  for  the  increased  intensity.  This 
increased  transmission  of  the  whispered  voice  with  associated  elevation  of 
pitch  and  tubular  quality  constitutes  a  very  valuable  sign  in  the  exami- 
nation of  patients  who  are  too  feeble  to  breathe  as  desired,  or  who  are 
afflicted  with  aphonia. 

An  increased  intensity  of  the  whispered  voice  is  often  appreciable 
before  recognition  of  bronchial  or  bronchovesicular  respiration  is  possi- 
ble. When  this  is  due  to  the  presence  of  a  cavity  in  the  midst  of  com- 
paratively normal  lung  tissue,  the  intensity  is  noticeably  increased,  but 
the  pitch  remains  low  and  the  quality  slightly  blowing,  the  sound  being 
described  as  the  cavernous  whisper. 

The  high  pitch  and  tubular  quality  of  the  whispered  voice  over 
thoroughly  consolidated  lung  are  sometimes  described  as  the  increased 
bronchial  whisper,  or  whispering  bronchophony. 

Over  a  pulmonary  cavity  of  considerable  size,  surrounded  by  indu- 
rated pulmonary  tissue,  the  whispered  voice  partakes  to  a  certain  extent 
of  the  characteristics  of  whispering  bronchophony. 

Whispering  pectoriloquy  may  be  heard  over  the  site  of  a  pulmonary 
cavity,  especially  if  superficially  located,  and  also,  though  less  often, 
over  consolidated  lung.  The  whispered  resonance  may  assume  a  musical 
echo,  and  is  spoken  of  as  the  whispered  amphoric  echo.  Sometimes  an 
appreciation  of  a  distinctly  musical  intonation  can  be  obtained  more 
easily  with  the  whispered  resonance  than  with  the  spoken  voice. 
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SECTION  II 
PHYSICAL  SIGNS  OF  PULMONARY  TUBERCULOSIS 


CHAPTER  XXXIV 
GENERAL  CONSIDERATIONS  AND  CLASSIFICATION 

THERE  exists  no  conventional  standard  of  physical  signs  common  to 
all  cases  of  pulmonary  tuberculosis.  The  extent  and  character  of  phys- 
ical evidences  are  so  varied  in  different  individuals  as  to  preclude  the 
conception  of  a  definite  type  or  combination  of  signs.  Irrespective  of 
the  subjective  symptoms,  the  former  may  be  so  slight  as  scarcely  to  be 
recognizable  upon  rigid  examination,  and,  on  the  other  hand,  so  numer- 
ous and  complex  as  to  represent  a  remarkable  variety  of  morbid  changes. 
Pulmonary  tuberculosis  with  its  complications  may  admit  of  every  pos- 
sible sign  referable  to  intrathoracic  disease  in  general.  Some  consump- 
tives, on  the  other  hand,  present  every  external  appearance  of  health 
and  vigor,  displaying  either  extensive  destructive  change  or  compara- 
tively insignificant  physical  signs. 

The  range  of  possibilities  as  to  what  may  be  observed  upon  inspection, 
palpation,  percussion,  and  auscultation  is  almost  infinite.  It  is  mani- 
festly impracticable  to  attempt  the  description  of  any  group  of  physical 
signs,  or  even  of  a  single  manifestation,  which  may  be  accepted  to  be 
of  general  application  in  consumption. 

Current  medical  literature  upon  the  diagnosis  of  pulmonary  tubercu- 
losis is  replete  with  classic  descriptions  of  the  various  physical  signs,  which 
too  frequently  are  grouped  without  expression  as  to  their  respective 
frequency  or  importance.  Obviously,  an  arbitrary  classification  of  signs 
without  regard  to  their  constancy  or  significance  affords  no  proper  accen- 
tuation of  their  comparative  value. 

Failure  to  discriminate  regarding  their  relative  importance  has  led  to 
much  difficulty  and  delay  among  students  and  practitioners  in  establish- 
ing an  early  diagnosis  of  the  disease.  Many  signs  commonly  regarded  as 
characteristic  of  phthisis  are  singularly  inconstant  or  devoid  of  definite 
interpretation,  while  others,  actually  pathognomonic  in  import,  are 
elicited  only  upon  correct  methods  of  examination.  It  is  essential, 
therfeore,  in  portraying  the  physical  signs  of  pulmonary  tuberculosis, 
to  depict  certain  features  with  especial  clearness  in  the  foreground,  in 
order  to  afford  a  proper  perspective.  Signs  of  frequent  occurrence  and 
conspicuous  significance  should  be  contrasted  prominently  with  those  of 
minor  importance  and  uncertain  interpretation. 

As  a  matter  of  fact,  the  physical  evidences  of  early  pulmonary  phthisis 
do  not  refer  essentially  to  slight  deviations  from  the  normal  apical 
boundaries  upon  percussion,  nor  to  doubtful  modifications  of  the  respira- 
tory murmur.  Several  physical  signs  arising  from  a  slight  deposit  of  tu- 
bercle at  one  apex  have  been  described  with  infinite  pains  by  writers,  but 
their  practical  value  is  often  vastly  subordinate  to  that  of  other  objec- 
tive manifestations,  the  importance  of  which  is  not  always  appreciated. 
18 
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It  should  be  remembered  that  in  very  incipient  phthisis  gross  patho- 
logic change  capable  of  detection  by  means  of  physical  examination  is 
comparatively  infrequent,  the  area  involved  being  of  so  minute  size 
and  depth  from  the  surface  as  to  preclude  recognition  even  by  the  most 
skilled  examiners.  Furthermore,  the  foci  of  infection  are  sometimes 
scattered  to  a  considerable  extent  and  separated  from  one  another  by 
intervening  lung  tissue,  which  is  either  of  normal  character  or  the  sub- 
ject of  slight  degrees  of  compensatory  emphysema,  rendering  still  more 
obscure  the  detection  of  finer  structural  change. 

In  applying  to  pulmonary  tuberculosis  the  general  principles  of 
physical  diagnosis  enumerated  in  the  preceding  section,  each  sign  will 
be  considered  separately,  but  an  effort  will  be  made  to  dwell  at  length 
only  upon  features  of  decided  practical  importance.  It  is  believed  that 
more  of  real  interest  and  value  will  accrue  to  general  practitioners  from 
a  review  of  the  more  common  factors  of  supreme  significance,  than 
from  the  perusal  of  pages  devoted  purely  to  a  recapitulation  of  the  ultra- 
refined  aspects  of  physical  diagnosis.  The  latter  are  of  exceptional 
occurrence,  of  difficult  recognition,  and  sometimes  of  doubtful  import. 
It  is  affirmed  with  emphasis  that  failure  to  detect  the  evidences  of  pul- 
monary tuberculosis  is  not  occasioned,  in  the  majority  of  instances,  by 
an  actual  paucity  of  physical  signs,  nor  by  the  non-recognition  of  obscure 
shades  of  differentiation  between  the  two  apices.  As  a  general  rule, 
delayed  diagnosis  results  from  utter  neglect  to  take  advantage  of  the 
exact  information  afforded  by  a  few  unilateral  signs  which  are  usually 
present  and  of  supreme  importance. 

Nothing  can  be  more  erroneous  than  the  popular  notion  pertaining 
to  the  general  appearance  of  the  consumptive  and  the  exhibition  of  the 
so-called  phthisical  thorax.  While  many  pulmonary  invalids  in  advanced 
stages  are  extremely  emaciated,  with  thin,  pinched  features,  sallow  com- 
plexion, flushed  cheeks,  bright  eyes,  lusterless  hair,  long  thin  necks,  and 
a  suggestive  configuration  of  chest,  this  description  far  from  represents 
an  invariable  characterization  of  the  consumptive's  external  appearance. 
Such  a  clinical  picture  applies  only  to  a  comparatively  small  proportion 
of  cases.  Many  pulmonary  invalids  present  the  appearance  of  health. 
In  the  Fourth  Annual  Report  of  the  Henry  Phipps  Institute  it  is  stated 
that  the  general  appearance  of  726  patients  was  good  in  45.59  per  cent. 
Out  of  a  total  of  2210  patients  concerning  whom  records  were  preserved 
during  a  period  of  three  years,  the  appearance  was  excellent  in  46.83  per 
cent,  of  the  cases.  The  time-honored  classic  picture  of  the  consumptive 
is  not  now  regarded  as  an  accurate  portrayal  of  preexisting  tendencies  to 
the  disease,  but  rather  as  a  visible  manifestation  resulting  from  long- 
continued  tuberculous  infection. 

Many  phthisical  patients  display  a  perfectly  normal  type  of  chest, 
while  the  paralytic  thorax  is  exhibited  not  infrequently  by  non-consump- 
tives. My  own  observations  fail  to  bear  out  the  recent  statement  of 
Szaboky  that  the  phthisical  habitus  occurs  chiefly  in  hereditary  cases, 
less  often  in  acquired  ones,  and  almost  never  in  non-tuberculous  individ- 
uals. The  phthisical  chest  possesses  decidedly  less  significance  as  regards 
predisposition  to  tuberculosis  than  was  formerly  supposed.  It  is  charac- 
teristic of  many  individuals  and  families  to  present  a  thorax  strictly  con- 
forming to  this  arbitrary  type,  without  the  slightest  tendency  to  pulmon- 
ary infection  or  an  appreciable  impairment  of  physical  strength  and  en- 
durance. 
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Woods  Hutchinson  has  pursued  some  very  interesting  studies  with 
reference  to  the  measurements  of  the  diameters  of  the  human  chest.  As 
a  result  of  his  investigations  the  conclusion  is  reached  that  the  typical 
tuberculous  chest  is  in  reality  round  instead  of  flat.  The  basis  of  this 
belief  is  a  total  of  over  700  cases  of  tuberculosis  in  which  chest  measure- 
ments were  taken.  It  was  determined  from  measurements  of  normal 
chests  that  the  average  anteroposterior  diameter  or  " depth"  was  about 
70  per  cent,  of  the  width.  The  average  index,  however,  of  the  tubercu- 
lous cases  was  found  to  be  80,  showing  an  increase  of  depth  over  the 
normal  chest  of  about  14  per  cent.  He  estimates  that  "the  healthy, 
vigorous  human  chest  is  the  broad,  flat,  well-expanded,  low-index  type." 
In  view  of  the  fact  that  the  round  chest  is  the  normal  type  during  infancy 
and  early  childhood,  and  that  in  health  the  index  progressively  falls 
until  the  age  of  manhood,  it  is  argued  that  a  persistence  of  the  round  chest 
is  indicative  of  arrested  development  and  suggestive  of  increased  sus- 
ceptibility to  tuberculosis. 

The  same  observer  has  more  recently  emphasized  another  physical 
characteristic  believed  to  be  common  to  a  large  number  of  pulmonary 
invalids,  i.  e.,  unusual  tallness  of  stature.  He  expresses  the  unhesitating 
opinion  that  individuals  exhibiting  this  feature  are  more  subject  to  tu- 
berculosis than  those  of  average  height.  The  data  upon  the  subject  are 
quite  insufficient,  however,  to  warrant  positive  conclusions.  My  own 
experience  is  quite  in  accord  with  his  statements  with  reference  to  the 
lessened  resistance  to  tuberculosis  displayed,  as  a  rule,  by  exceedingly 
tall  individuals  after  once  the  infection  has  taken  place. 
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Waiving  a  detailed  reference  to  the  possible  changes  observed  upon 
inspection  of  consumptives  in  general,  it  is  well,  in  the  interests  of  clear- 
ness, to  consider  separately  the  physical  signs  of  incipient  cases — those 
with  moderate  involvement  and  those  with  far-advanced  infection. 

The  difficulties  incident  to  this  or  any  other  grouping  of  patients  are 
exceedingly  great.  Manifestly  it  is  impossible  to  divide  all  cases  of  con- 
sumption into  three  arbitrary  divisions.  No  classification  for  general  use 
can  be  entirely  satisfactory,  for  a  number  of  reasons.  It  is  almost  im- 
possible to  eliminate  the  personal  equation.  Very  marked  differences 
obtain  as  to  the  recognition  of  physical  signs  and  their  proper  interpre- 
tation. Many  cases  will  be  found  extremely  difficult  of  classification 
because  of  the  complex  and  divergent  nature  of  the  physical  conditions. 
In  the  same  individual  there  may  be  exhibited  an  area  of  incipient  infec- 
tion, in  another  region  a  tuberculous  process  of  distinctly  moderate  type, 
and  elsewhere  signs  of  cavity  formation  peculiar  to  far-advanced  cases. 
A  pronounced  divergence  of  opinion  with  reference  to  the  significance 
of  correlated  features  is  almost  inevitable.  The  construction  placed  upon 
many  phases  inherent  in  the  individual  rather  than  in  the  disease  is  sub- 
ject to  considerable  variation  among  different  clinicians.  With  some  the 
estimate  of  the  importance  of  historical  facts,  general  subjective  ^  symp- 
toms, temperamental  peculiarities,  and  physical  signs  is  radically  different 
from  that  of  other  equally  conscientious  observers.  It  is  essential  that 
the  prognosis  should  be  considered  with  extreme  care  in  this  connection. 
Any  attempt  toward  the  arbitrary  division  of  consumptives  into 
distinct  groups  affords  abundant  possibilities  of  error,  and  particularly 
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if  such  classification  is  held  to  be  strictly  applicable  for  the  purposes  of 
clinicians  residing  in  various  localities  and  compelled  of  necessity  to 
observe  widely  differing  classes  of  patients  under  conditions  by  no  means 
uniform. 

A  definition  of  the  various  types  of  pulmonary  tuberculosis  should 
take  cognizance  not  only  of  the  nature  of  the  process  and  the  extent  of 
its  distribution,  but  also  the  degree  of  its  activity.  The  physical  findings 
may  disclose  a  definite  morbid  change  in  the  anatomy  of  the  lung,  either 
of  small  or  large  size,  and  yet  suggest  no  existing  activity  of  the  tubercu- 
lous infection.  Obviously  such  cases  presenting  corroborative  subjective 
and  bacteriologic  evidences  are  not  to  be  included  in  the  groups  of  in- 
cipient, moderate,  or  advanced  cases,  but  comprise  strictly  a  class  by 
themselves,  to  be  designated  "  arrested  cases." 

A  satisfactory  classification  should  aim  chiefly  at  simplicity,  and, 
above  all  things,  should  not  be  based  entirely  upon  the  pathologic  con- 
dition, physical  findings,  or  symptoms.  Many  classifications  have  been 
suggested  offering  varying  advantages  according  to  the  point  of  view  of 
the  respective  physicians  who  have  made  or  adopted  them.  It  has  been 
my  practice  for  many  years  to  include  the  element  of  prognosis  as  a 
most  important  factor  in  the  grouping  of  patients.  In  a  paper  read  before 
the  American  Climatological  Association  at  Washington,  in  May,  1897, 
entitled,  "  Observations  upon  Pulmonary  Tuberculosis  in  Colorado/'  it 
was  stated: 

"  Considerable  difficulty  was  experienced  in  the  proper  classification 
of  cases.  Usually  quite  extensive  infection  had  taken  place  before  the 
arrival  of  the  patient  in  Colorado.  The  very  incipient  stages  were  there- 
fore but  exceptionally  observed,  while  far  advanced  cases  with  practi- 
cally hopeless  prognosis  were  not  admitted  in  the  list  of  cases  concerning 
whom  the  report  is  made. 

"  Classification  made  solely  with  reference  to  the  stage  of  the  disease 
or  the  extent  of  the  process  would  be,  I  believe,  very  misleading.  I  have 
preferred  to  make  the  division  according  to  the  individual  prognosis  at 
the  time  of  arrival,  the  estimate  of  which  was  based  upon  a  careful  review 
of  all  the  factors  having  a  possible  bearing  upon  the  case,  without  exclu- 
sive reference  to  the  area  or  degree  of  pulmonary  involvement. 

" There  are  three  classes,  based  upon  relative  prognosis: 

"Class  A:  Prognosis  excellent.  Moderate  infiltration  limited  to  one 
lobe  or  a  portion  of  the  same;  evidences  of  moisture;  no  softening;  pulse, 
appetite,  and  digestion  good;  temperament  sensible.  Other  conditions 
favorable. 

"Class  B:  Prognosis  fairly  good.  More  extensive  involvement  of  one 
lung  or  portions  of  both,  viz. :  consolidation  of  one  lobe,  with  moist  rales 
or  beginning  cavity  formation;  partial  consolidation  of  entire  lung,  with 
evidences  of  moisture;  infection  of  both  lungs,  with  signs  of  consolidation 
limited  to  apices  or  thereabouts. 

"Finally,  cases  that,  from  consideration  of  physical  signs  alone,  would 
belong  to  Class  A,  but,  owing  to  nervous,  circulatory,  or  digestive  dis- 
turbances, or  other  unfavorable  circumstances,  would  properly  come 
under  Class  B. 

"  Class  C.  Prognosis  doubtful.  Extensive  active  infection  limited  to 
one  lung,  with  or  without  moderate-sized  cavities.  Definite  invasion  of 
extensive  areas  in  both  lungs,  with  but  moderate  activity  of  the  process. 
Cases  with  somewhat  less  pronounced  pulmonary  involvement,  but  with 
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considerable  constitutional  disturbance  or  associated  with  other  obviously 
unfavorable  factors. 

"  In  describing  the  results  obtained  I  make  no  mention  of  any  cases  as 
cured. 

"By  apparent  total  arrest,  I  allude  to  entire  absence  of  moisture  or  of 
other  evidences  of  activity  of  the  tuberculous  process,  complete  cessation 
of  cough  and  expectoration,  or,  if  present,  a  disappearance  of  tubercle 
bacilli  and  no  apparent  constitutional  disturbance. 

"By  marked  improvement,  I  refer  to  an  excellent  general  condition, 
frequently  sufficient  to  justify  the  performance  of  work,  but  the  per- 
sistence of  signs  of  slight  existing  trouble,  with  or  without  morning  cough 
or  expectoration. 

"  By  improvement,  I  refer  to  a  material  lessening  of  the  activity  of  the 
process  as  disclosed  by  physical  signs,  diminution  of  cough  and  expectora- 
tion, lowering  of  pulse  and  temperature,  increase  of  appetite,  digestion, 
and  weight. 

"  I  am  too  well  aware  of  the  deficiencies  of  this  method  of  classification, 
but  have  been  able  to  adopt  none  other  affording,  upon  the  whole,  equal 
satisfaction." 

In  the  latter  part  of  1904,  as  secretary  of  the  Clinical  and  Pathologic 
Section  of  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis,  it  became  my  privilege,  at  the  suggestion  of  Dr.  Trudeau,  to 
appoint  a  committee  upon  clinical  nomenclature.  This  committee  con- 
sisted of  Drs.  V.  Y.  Bowditch,  Lawrason  Brown,  William  H.  Bergtold, 
Herbert  Maxon  King,  George  W.  Norris,  and  John  H.  Pryor.  Their 
report  was  made  at  the  First  Annual  Meeting  of  the  Association  in  the 
spring  of  1905,  and  included  the  presentation  of  a  schema  for  tabulation 
of  individual  cases,  based  somewhat  on  Trudeau' s  and  Turban's  classifica- 
tion. This  was  recommended  by  the  National  Association  for  use  in 
sanatoria. 


INCIPIENT 


SCHEMA  FOR  CLASSIFICATION  OF  PATIENTS  ON  EXAMINATION,  ESPECIALLY  FOR  AD- 
MISSION TO  SANATORIA,  ADOPTED  BY  THE  NATIONAL  ASSOCIATION  FOR  THE 
STUDY  AND  PREVENTION  OF  TUBERCULOSIS,  IN  WASHINGTON,  MAY  18,  1905. 

f  Slight  initial  lesion  in  the  form  of  infiltration  limited  to 
the  apex  of  one  or  both  lungs  or  a  small  part  of  one 
lobe. 

No  tuberculous  complications.  Slight  or  no  constitu- 
tional symptoms  (particularly  including  gastric  or 
intestinal  disturbance  or  rapid  loss  of  weight). 

Slight  or  no  elevation  of  temperature  or  acceleration  of 
pulse  at  any  time  during  the  twenty-four  hours,  es- 
pecially after  rest. 

Expectoration  usually  small  in  amount  or  absent. 

Tubercle  bacilli  may  be  present  or  absent. 

No  marked  impairment   of  function,   either  local  or 

constitutional. 
Localized  consolidation  moderate  in  extent  with  little 

or  no  evidence  of  destruction  of  tissue; 
Or  disseminated  fibroid  deposits. 
No  serious  complications. 

Marked  impairment  of  function,  local  and  constitu- 
tional. 

Localized  consolidation  intense; 
Or  disseminated  areas  of  softening; 
Or  serious  complications. 


MODERATELY  ADVANCED 


FAR  ADVANCED. 
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SCHEMA  FOR  CLASSIFYING  RESULTS  OF  TREATMENT  TO  BE  USED  IN  CONNECTION  WITH 
THE  SCHEMA  FOR  CLASSIFICATION  OF  PATIENTS,  AND  ALSO  ADOPTED  AT  THE 
MEETING  OF  THE  NATIONAL  ASSOCIATION  FOR  THE  STUDY  AND  PREVENTION  OF 
TUBERCULOSIS,  IN  WASHINGTON,  MAY  18,  1905. 

UNIMPROVED All  essential  symptoms  and  signs  unabated  or  increased. 

f  Constitutional   symptoms  lessened  or  entirely  absent; 

IMPROVED -j       physical  signs  improved  or  unchanged;  cough  and 

[       expectoration  with  bacilli  usually  present. 

{Absence  of  all  constitutional  symptoms;  expectora- 
tion and  bacilli  may  or  may  not  be  present;  physical 
signs  stationary  or  retrogressive;  the  foregoing  con- 
ditions to  have  existed  for  at  least  two  months. 

(  All  constitutional    symptoms  and  expectoration  with 

APPARENTLY  CURED  .  . . .  j       bacilli  absent  for  a  period  of  three  months;  the  physi- 
[       cal  signs  to  be  those  of  a  healed  lesion. 

(All  constitutional  symptoms  and  expectoration  with 
bacilli  absent  for  a  period  of  two  years  under  ordinary 
conditions  of  life. 

This  classification  has,  upon  the  whole,  given  very  general  satisfaction, 
although  minor  objections  have  been  suggested  by  various  clinicians. 
The  division  of  cases  in  the  following  chapters  is  largely  in  accordance  with 
the  schema  recommended  by  the  National  Association,  which  is  not 
markedly  dissimilar  from  the  one  in  use  for  many  years. 


CHAPTER  XXXV 
INCIPIENT  CASES 

IN  view  of  a  somewhat  prevalent  misconception  regarding  the  rel- 
ative value  of  the  various  physical  signs,  it  may  be  asserted  that  compara- 
tively slight  importance  attaches  to  inspection,  palpation,  or  percussion 
in  very  early  cases.  Under  these  conditions  the  tuberculous  process  is 
often  extremely  insignificant,  and  areas  of  consolidation  are  entirely 
absent.  For  this  reason  it  is  very  unusual  to  note  visual  changes  in  the 
contour  or  movement  of  the  affected  part,  palpation  also  failing  in  many 
instances  to  disclose  a  retardation  or  deficiency  of  the  inspiratory  ex- 
pansion. Successful  percussion  of  the  two  apices  before  the  stage  of 
infiltration  is  exceedingly  difficult.  At  a  later  period  the  detection  of 
small  areas  of  consolidation  by  means  of  percussion  alone,  with  an  accu- 
rate determination  of  resonant  borders,  is  an  accomplishment  to  be 
acquired  only  through  unceasing  practice. 

It  can  be  assumed  that  whenever  appreciable  deviations  from  the 
normal  are  recognized  upon  inspection,  palpation,  and  percussion,  the 
infection  has  been  of  sufficient  duration  to  preclude  its  classification  under 
the  head  of  incipiency.  It  may  happen  that  these  methods  of  examination 
are  available  for  the  recognition  of  long-standing  tuberculous  processes, 
but  this  presupposes  an  antecedent  pulmonary  infection  involving  a 
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diminution  of  the  air-content.  The  visual  detection  of  localized  change 
is  possible  only  in  cases  in  which  ample  opportunity  has  been  afforded 
for  fibroid  contraction.  This  shrinkage  at  the  apex  is  sometimes  associated 
with  other  signs,  suggesting  a  tuberculous  involvement,  yet  a  well-defined 
retraction  indicates  clearly  the  long-continued  existence  of  the  original 
infection. 

True  incipient  cases  are  recognized  almost  solely  through  recourse 
to  auscultation.  The  prominent  auscultatory  signs,  as  a  rule,  do  not 
relate  to  changes  in  pitch,  quality,  rhythm,  or  intensity  of  the  respira- 
tory sounds,  but  consist  of  fine  crackling  rales  heard  chiefly  at  the  end  of 
inspiration  following  a  cough.  These  adventitious  sounds  are  heard 
as  very  fine  moist  bubbles  or  as  semidry  clicks,  occurring  at  the  very 
end  of  inspiration,  and  usually  absent  upon  ordinary  quiet  respiration. 
While  forced  breathing  without  cough  often  fails  to  elicit  their  pres- 
ence in  very  early  cases,  a  slight  cough  followed  by  a  moderately  sharp 
inspiration  permits  their  ready 
recognition.  Care  should  be 
taken  to  prevent  a  too  violent 
cough  or  unduly  vigorous  inspi- 
ratory  effort  lest  the  finer  adven- 
titious sounds  be  thus  obscured. 
It  is  essential,  however,  that  the 
act  of  inspiration  be  sufficiently 
pronounced  to  agitate  the  secre- 
tion in  the  finer  bronchioles.  A 
momentary  pause  following  the 
cough  and  preceding  the  inspi- 
ration facilitates  the  detection 
of  the  rales.  The  inspiration 
should  be  taken  with  the  mouth 
open,^  rather  than  through  the 
nostrils.  Confusion  sometimes 
arises  from  hearing  a  momen- 
tary click,  which  disappears 
after  the  first  two.  or  three 
coughs,  and  is  due  to  a  par- 
tial atelectatic  condition  prior 
to  the  sharp  inspirations. 

Persisting  sharply  localized  unilateral  rales  may  usually  be  regarded  as 
pathognomonic  of  tuberculosis.  It  is  generally  believed  that  the 
especial  significance  of  these  rales  with  reference  to  tuberculous  involve- 
ment relates  to  their  recognition  in  one  apex.  While  this  is  the  more 
common  site  of  their  occurrence,  it  is,  nevertheless,  true  that  they  may 
be  found  under  the  clavicle,  in  the  axilla,  and  in  the  upper  interscapular 
space,  frequently  opposite  the  spine  of  the  scapula.  Sometimes  they 
may  be  detected  in  that  portion  of  the  lung  overlapping  the  apex  of  the 
heart — the  lingula  pulmonalis.  While  the  recognition  of  rales  in  this 
region  may  suggest  the  possibility  of  their  pleural  origin,  an  assumption 
as  to  a  possible  tuberculous  invasion  is  justified  to  but  a  slightly  less  extent. 
In  Fig.  42  is  shown  a  small  area  of  tuberculous  involvement  in  the  right 
interscapular  region.  The  signs  consist  solely  of  faint,  scarcely  recogniz- 
able clicks  at  the  end  of  inspiration,  following  a  cough.  There  are  no 
physical  evidences  of  infiltration,  the  pitch,  quality,  and  rhythm  being 


Fig.  42. — Photograph  of  back,  showing  a  small 
initial  area  of  tuberculous  involvement,  with  apex 
clear. 
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entirely  normal.  It  is  interesting  to  note  the  entire  absence  of  signs  at 
the  apex.  A  striking  confirmation  of  the  physical  findings  was  subse- 
quently afforded  by  the  x-ray  picture  shown  in  Fig.  60. 

In  emphasizing  the  vast  importance  of  rales  as  a  factor  of  early  diagno- 
sis, due  cognizance  is  taken  of  the  conflicting  opinions  entertained  by 
other  observers.  Some  regard  a  roughened  breathing,  variously  termed 
" cog- wheel"  or  " harsh"  respiration,  as  of  paramount  value  in  the  early 
determination  of  tuberculous  lesions.  Turban  regards  the  so-called 
rough  breathing  as  one  of  the  most  important  changes  of  the  normal 
breath-sounds.  He  distinguishes  this  from  ordinary  vesicular  respira- 
tion "in  that  it  appears  to  be  composed  of  a  series  of  sounds  in  rapid 
succession."  Grancher  alludes  to  this  anomalous  form  of  respiration  and 
calls  attention  to  the  absence  of  softness  or  smoothness.  He  describes 
a  harsh  respiration,  which  may  be  dry,  hard,  or  rasping,  with  or  without 
adventitious  sounds,  and  occurring  both  in  inspiration  and  expiration, 
especially  the  former.  Turban,  Grancher,  and  Dettweiler  have  ascribed 
the  origin  of  rough  breathing  to  a  partial  obstruction  of  the  finer  air- 
passages.  It  is,  of  course,  readily  conceivable  that  an  initial  tubercle 
deposit  may  encroach  upon  the  finer  bronchioles  to  such  an  extent  as  to 
render  the  air-channel  narrow  and  uneven.  A  slight  obstruction  of  the 
air-current  produced  by  the  localized  congestion  of  the  mucous  membrane 
in  tiny  bronchial  ramifications  may  modify  the  character  of  respiratory 
sounds  sufficiently  to  suggest  their  designation  as  "  rough,"  "  harsh," 
" interrupted,"  or  "sticky."  Sahli  believes  that  this  form  of  breathing 
is  attributable  to  the  presence  of  secretion  in  the  bronchioles.  He  states: 
"  When  these  added  sounds  can  be  distinctly  differentiated  as  such  from 
the  breath-sounds,  we  speak  of  rales ;  if  not,  they  merely  give  an  impure, 
rough  character  to  the  vesicular  breathing." 

It  is  apparent  that  the  same  sound  may  be  variously  interpreted  ac- 
cording to  the  understanding  and  experience  of  examiners.  It  may  re- 
main largely  a  matter  of  personal  equation  whether  or  not  the  breath- 
sounds  in  certain  instances  may  be  designated  as  merely  impure  and 
roughened,  or  of  the  vesicular  type  supplemented  by  adventitious  sounds. 
In  making  case  records  it  has  been  my  custom  for  many  years  to  de- 
fine apical  sounds  more  or  less  analogous  to  what  some  would  term 
rough  breathing  as  "tiny,  semidry  rales."  Their  distinct  recognition,  of 
course,  justifies  their  inclusion  in  the  category  of  rales,  although  they  are 
quite  different  in  character  from  the  crackling  adventitious  sounds  so 
common  in  early  tuberculosis.  Distinct  roughness  of  the  breath-sounds 
as  contrasted  with  the  ordinary  smoothness  or  softness  of  the  respiration 
is  undoubtedly  of  some  provisional  diagnostic  value  in  obscure  cases. 
Notwithstanding  contrary  opinions,  it  is  my  observation  that  the  sig- 
nificance of  these  modifications  of  normal  breath-sounds,  including  feeble- 
ness of  respiration,  which  are  scarcely  appropriate  for  classification  under 
bronchovesicular  respiration,  is  decidedly  inferior  to  that  of  localized  rales 
which  are  so  frequently  overlooked.  As  the  descriptive  appellation 
"harsh"  is  often  used  synonymously  with  sharpened  puerile  breathing 
relating  strictly  to  an  increase  of  intensity,  it  is  apparent  that  to  avoid 
confusion  this  term  should  not  designate  the  impure  vesicular  respira- 
tion of  early  phthisis.  It  is  difficult  to  ascertain  precisely  what  is  meant 
if  the  word  "harsh"  is  applied  to  changes  of  pitch  or  quality.  Cog- 
wheel or  interrupted  respiration  unassociated  with  other  signs  has  been 
described  as  of  extremely  doubtful  value,  although  considerable  import- 
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ance  has  been  attached  to  this  sign  in  the  past.  Jerky  respiration  may  be 
suggestive  of  a  catarrhal  involvement  of  the  finer  tubes,  but  when  pres- 
sent  at  one  apex,  to  the  exclusion  of  the  other,  even  without  crackling 
rales,  justly  affords  a  strong  suspicion  of  incipient  tuberculosis. 

It  is  interesting,  in  reviewing  charts  presented  by  pulmonary  invalids, 
to  note  the  multiplicity  of  detail  with  reference  to  the  finer  shades  of 
respiratory  sounds  in  various  parts  of  the  chest,  in  connection  with  an 
amazing  failure  to  recognize  the  distinct  crackles  upon  cough.  This 
frequent  neglect  to  record  the  presence  of  rales  in  the  apical  regions  ob- 
tains to  an  equal,  if  not  greater,  extent  beyond  the  recognized  borders 
of  tuberculous  infection.  Careful  auscultation  often  fails  to  reveal  the 
existence  even  of  slight  deviation  from  the  normal  respiratory  sounds 
in  such  locations,  while  rales  are  easily  elicited  by  the  act  of  coughing. 
It  is  a  source  of  considerable  surprise  to  learn  from  observation  that 
a  large  number  of  clinicians  fail  to  take  advantage  of  the  assistance  to 
be  afforded  by  a  gentle  cough.  A  few  are  known  to  assert  that  rales 
are  disclosed  with  greater  ease  and  accuracy  upon  easy  respiration. 
For  general  application  such  statements  are  illusory  in  the  extreme, 
though  occasionally  a  fine  click  may  be  detected  after  an  initial  cough, 
only  to  disappear  subsequently  upon  the  temporary  dislodgment  of 
secretion. 

Save  in  the  presence  of  tolerably  well-defined  areas  of  consolidation, 
important  modifications  of  the  normal  respiratory  sounds  without  rales 
are  exceedingly  rare  in  early  cases.  While  noticeable  infiltration  of  one 
apex  may  occasionally  be  found  in  the  absence  of  rales,  adventitious 
sounds  are  usually  capable  of  recognition  if  proper  means  are  taken  to 
elicit  their  presence. 

Important  unilateral  modifications  of  normal  respiratory  sounds 
are  the  relative  elevation  of  pitch,  prolongation  of  expiration,  and 
added  element  of  tubular  quality.  The  actual  import  of  this  ap- 
proach to  bronchial  breathing  depends  largely  upon  a  comparison  of 
the  respiratory  sound  at  one  apex  with  that  obtained  upon  the  oppo- 
site side.  Thus  the  character  of  the  respiration  is  of  relative  rather  than 
of  absolute  value,  and  is  of  especial  importance  according  to  its  location 
at  the  right  or  left  apex.  Attention  has  been  called  in  previous  chapters 
to  the  normal  disparity  between  the  two  apices,  particularly  with  refer- 
ence to  the  elevation  of  pitch,  the  slightly  tubular  quality,  and  the  pro- 
longation of  expiration  upon  the  right  side  in  health.  It  is  thus  im- 
possible in  some  cases  to  determine  with  accuracy  if  slight  modifica- 
tions of  the  respiratory  sounds  upon  this  side  do  not  occur  as  a  simple 
exaggeration  of  the  physiologic  difference  between  the  two  apices.  The 
significance  of  these  signs,  however,  at  the  left  apex  is  quite  conclusive 
in  denoting  the  existence  of  tuberculous  infection.  Equal  importance 
may  be  attached  to  increased  vocal  resonance  at  the  left  apex,  but  its 
interpretation,  if  recognized  upon  the  right  side,  is  often  illusory. 

Some  writers  have  attached  considerable  importance  in  early  tuber- 
culosis to  the  detection  of  impaired  respiratory  mobility  upon  one  side, 
as  shown  by  a  diminished  movement  of  the  diaphragm.  The  descent 
of  the  diaphragm  may  be  found  to  be  incomplete  unilaterally  or  simply 
retarded  in  time.  As  studied  by  the  fluoroscope,  the  difference  in  time 
may  be  noted  by  comparing  simultaneously  the  movement  of  the  dia- 
phragm upon  the  two  sides.  The  extent  of  the  diaphragmatic  movement 
can  be  observed  fairly  accurately  by  using  the  method  of  Litten,  described 
on  p.  226,  and  marking  the  skin  with  ink  and  comparing  the  two  sides, 
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but  this  method  affords  no  opportunity  to  note  a  unilateral  retardation 
of  movement.  Generally  speaking,  a  slight  deviation  from  the  normal 
descent  of  the  diaphragm  is  more  a  matter  of  clinical  interest  than  of 
practical  diagnostic  value  in  early  tuberculosis,  as  this  is  often  due  to 
old  pleuritic  adhesions.  An  existing  tuberculous  infection  sufficient  to 
produce  noticeable  impairment  or  retardation  of  the  diaphragmatic 
movements  usually  permits  a  ready  diagnosis  from  physical  exploration. 


CHAPTER  XXXVI 
CASES  WITH  MODERATE  INVOLVEMENT 

SUPPLEMENTARY  to  the  definition  recommended  by  the  National  As- 
sociation, it  may  be  stated  that  a  moderate  tuberculous  involvement  of 
the  lung  may  be  described  as  a  partial  non-extensive  consolidation  with 
moisture  in  the  bronchial  tubes  throughout  the  infected  area.  Cases  of 
pulmonary  tuberculosis  belonging  to  this  class  do  not  display  physical 
evidences  of  softening  or  excavation,  as  such  signs  are  characteristic  of 
more  advanced  infection.  Thus  the  physical  findings  may  disclose  a 
definite  morbid  change  in  the  anatomy  of  the  lung,  either  of  small  or  large 
size,  ana!  yet  suggest  no  existing  activity  of  the  tuberculous  process. 
The  degree  of  activity  may  be  measured  to  a  great  extent  by  the 
amount  of  moisture  in  the  bronchial  tubes.  In  cases  of  moderate 
tuberculous  infection  the  air-content  in  a  given  area  is  diminished  by 
virtue  of  a  partial  consolidation  of  lung.  As  a  direct  result  of  the 
abnormality  of  tissue,  distinctive  changes  are  recognized  in  the  physi- 
cal signs. 

Upon  inspection  there  is  rarely  noted  in  individuals  conforming 
strictly  to  this  class  a  marked  degree  of  emaciation,  pallor,  dyspnea,  or 
cyanosis.  There  may  be  slight  flushing  of  the  cheeks,  according  to  the 
extent  of  vasomotor  disturbance,  and  moderate  loss  of  weight,  but  the 
more  important  visual  appearances  are  referable  to  the  thorax  proper. 
These  changes  are  often  sharply  localized,  and  consist  of  unilateral  devia- 
tions from  the  normal  contour  of  the  chest  and  of  arrhythmic  respira- 
tory movements.  Inasmuch  as  the  tuberculous  process  usually  elects 
the  apex  as  its  favorite  site  of  invasion,  the  asymmetric  conditions  are 
observed  more  frequently  in  the  upper  portion  of  the  chest.  Conspicu- 
ous retraction  of  the  supraclavicular  fossa  is  often  accompanied  by 
flattening  of  the  chest  immediately  below  the  clavicle.  This  stands  out 
with  greater  prominence  than  its  fellow  of  the  opposite  side,  and  the 
acromial  end  is  appreciably  elevated.  The  upper  intercostal  spaces  may 
become  accentuated  from  atrophy  of  the  thoracic  muscles  upon  the 
affected  side,  and  a  characteristic  drooping  of  the  shoulders  may  be 
noted,  although  less  frequently  than  among  cases  with  advanced  in- 
fection. 
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In  addition  to  the  altered  configuration  of  the  upper  part  of  the  thorax 
there  may  be  observed  localized  impairment  of  respiration.  In  some 
cases  this  may  consist  of  a  diminished  respiratory  excursion,  and  in 
others  of  a  retardation  of  the  movement.  While  irregularity  of  contour 
is  readily  noted  upon  casual  observation,  a  rigid  comparative  scrutiny 
of  the  two  sides  is  sometimes  necessary  to  detect  changes  in  the  respira- 
tory movement.  They  are  recognized  more  easily  if  inspection  be  made 
with  the  examiner  standing  behind  the  patient  and  looking  over  the 
shoulders,  to  observe  the  simultaneous  bilateral  excursions.  A  dis- 
tinct apex  retraction  is  indicative  of  a  long-standing  lesion,  while  a  mere 
retardation  of  movement  without  retraction  suggests  the  existence  of  a 
recent  infection. 

Palpation  may  confirm  the  results  of  inspection  with  reference  both 
to  contour  changes  and  to  modifications  of  the  normal  respiratory  act. 
It  may  be  practised  by  laying  the  tips  of  the  fingers  in  the  supracla- 
vicular  fossa,  with  the  thumb  upon  the  vertebra,  the  patient  in  the 
sitting  position,  and  the  physician  standing  behind.  In  this  manner 
differences  in  the  inspiratory  expansion  at  the  apices  are  noted  with- 
out difficulty.  Information  may  be  secured  not  only  with  respect  to 
inequalities  of  respiratory  excursion,  but  also  as  to  the  degree  of  con- 
solidation, by  virtue  of  the  more  ready  transmission  of  voice-sounds 
through  a  partially  solid  medium.  This  is  subject  to  considerable  varia- 
tion, as  has  been  described  in  connection  with  vocal  fremitus. 

The  percussion  signs  in  cases  of  moderate  tuberculous  involvement 
relate  to  differences  in  quality  and  intensity  and  to  the  changed  resonant 
boundaries.  It  must  be  remembered  that  each  person  furnishes  his  own 
standard  of  resonance,  as  has  been  described.  As  there  is  no  ideal  type 
of  percussion  resonance  common  to  all  individuals,  deviations  from  the 
normal  can  be  recognized  only  by  a  close  comparison  of  the  two  sides. 
Attention  is  again  called  to  the  necessity  of  discriminating  closely  be- 
tween the  dulness  and  elevation  of  pitch  upon  the  right  and  left  sides 
respectively.  Owing  to  the  physiologic  variation  at  the  two  apices 
a  slight  impairment  of  resonance  at  the  right  apex  is  of  much  less  signifi- 
cance than  at  the  left.  The  normal  disparity  is  such  that  it  is  sometimes 
impossible,  in  case  of  right-sided  dulness,  to  distinguish,  upon  percussion 
alone,  between  a  possible  exaggeration  of  the  dissimilarity  in  health  and 
a  localized  tuberculous  infection.  Dulness  at  the  left  apex,  however,  is 
highly  significant  of  tuberculous  change.  Difficulty  may  arise  in  recog- 
nizing the  dulness  incident  to  small  areas  of  tubercle  deposit,  owing  to 
the  vicarious  emphysema  of  adjacent  pulmonary  tissue. 

Deviations  from  the  normal  percussion  outlines,  while  of  great  clinical 
interest  in  the  more  advanced  cases,  particularly  if  associated  with  ex- 
tensive fibrosis,  are  not  invariably  pronounced  in  instances  of  moderate 
infection.  In  such  the  variations  relate  especially  to  the  supraclavicular 
fossae.  In  health  the  lung  rises  above  each  clavicle  to  a  distance  of 
about  an  inch  and  a  half,  differences  between  the  two  sides  being  rarely 
observed.  An  appreciable  unilateral  diminution  _  of  the  height  of  the 
pulmonary  resonance  may  be  ascribed  to  the  shrinkage  incident  to  tu- 
berculous infiltration  and  fibrosis.  The  lateral  apical  boundary  is  of 
importance,  as  well  as  the  height  of  the  resonant  lung.  This  has  been 
described  at  length  by  Kronig  and  other  clinicians.  In  _  many  cases 
of  unilateral  disease  the  diminution  of  the  resonant  area  is  somewhat 
striking.  While  it  is  impossible  to  state  with  absolute  accuracy  that  the 
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shrinkage  is  of  long  standing,  it  is  undoubtedly  true  that  in  the  majority 
of  instances  the  tuberculous  process  is  of  fairly  remote  rather  than  of 
recent  origin.  It  is  more  a  matter  of  clinical  interest  than  of  actual 
diagnostic  value,  for  the  reason  that  a  tuberculous  change  in  the  apex 
sufficient  to  produce  a  well-defined  variation  from  the  normal  percussion 
outline  must  almost  invariably  be  attended  with  auscultatory  signs 
capable  of  ready  recognition. 

A  pronounced  disparity  between  the  apical  percussion  boundaries 
upon  the  two  sides  may  exist  in  the  entire  absence  of  tubercle  deposit. 
Recently  I  have  had  occasion  to  note  a  conspicuous  instance  of  apical 
shrinkage  as  determined  upon  percussion,  which,  without  the  aid  of  the 
z-ray,  would  have  led  to  a  deplorable  error  of  diagnosis. 

A  man  of  twenty-five  with  an  unfortunate  family  history  of  tuber- 
culosis accompanied  to  Colorado,  in  the  latter  part  of  1906,  a  sister 
in  advanced  phthisis.  The  patient  speedily  succumbed  to  the  disease, 


Fig.  43. — Disparity  between  the  apical  percussion  outlines,  suggesting  a  tuberculous  involvement 
of  the  right  apex,  unconfirmed  by  or-ray  examination.     (See  radiograph,  Fig.  53.) 

and  the  survivor  presented  himself  for  examination  and  opinion  before 
venturing  to  return  permanently  to  an  unfavorable  climate.  There 
were  no  symptoms  suggestive  of  pulmonary  involvement,  and  the  physical 
examination  was  negative,  save  for  a  well-defined  dissimilarity  in  the  apical 
percussion  boundaries.  The  extent  of  shrinkage  at  the  right  apex  is  shown 
in  the  accompanying  photograph  (Fig.  43).  Upon  x-ray  examination, 
however,  it  was  found  that  a  well-marked  thickening  of  the  right  medias- 
tinal  pleura  had  taken  place,  resulting  in  pronounced  traction  upon  the 
pulmonary  tissues  at  the  apex,  without  evidence  of  tubercle  deposit. 
The  skiagraph  (Fig.  53)  is  presented  upon  p.  325.  Kronig  has  called 
attention  to  a  typical  condition  of  the  lungs  found  in  some  patients  with 
nasal  obstruction.  He  reports  a  fibrous  induration,  with  collapse  and 
shrinkage  of  the  right  apex,  as  a  result  of  the  inhalation  of  dust  by  such 
individuals.  In  spite  of  well-defined  percussion  signs  suggesting  tubercu- 
losis, this  may  be  excluded  upon  the  basis  jointly  of  the  clinical  course, 
the  negative  bacteriologic  findings,  and  the  failure  of  the  subcutaneous 
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and  conjunctival  reactions.  In  connection  with  the  preceding  case  an 
interesting  clinical  phenomenon  is  shown  in  Fig.  44,  which  illustrates  a 
very  material  apical  shrinkage  noted  upon  inspection.  The  patient,  aged 
twenty,  was  sent  to  Colorado  January  17,  1907.  In  spite  of  a  loss  of 
seventeen  pounds  in  weight,  with  persisting  fever  and  slight  cough,  the 
physical  and  bacteriologic  examinations  failed  to  disclose  the  slightest 
evidences  of  tuberculous  infection.  The  apical  percussion  borders  were 
perfectly  normal,  despite  the  extreme  visible  retraction  upon  the  right 
side. 

Another  patient,  aged  twenty-seven,  arrived  in  Colorado  in  the  latter 
part  of  1907  with  distinct  physical  evidences  of  pulmonary  tuberculosis. 
The  shrinkage  of  apical  percussion  boundaries  was  pronounced  at  the 
right  apex,  although  the  other  physical  signs  pointed  to  an  absence  of 
tuberculous  infection  in  this  region.  Signs  of  slight  infiltration  with 
moisture  were  detected,  however,  in  the  left  lung,  especially  from  the 
third  rib  to  the  base.  Upon  x-ray  examination  it  was  found  that  the  tu- 
berculous process  was  limited  solely 
to  the  left  lung,  without  evidence  of 
apical  involvement  upon  either  side. 
The  extent  of  the  dissimilarity  of 
percussion  outlines  at  the  apex  is 
shown  in  Fig.  45. 

In  Fig.  7  are  shown  practically 
uniform  resonant  boundaries  at  the 
two  apices  upon  careful  percussion. 
If  anything,  the  area  of  resonance 
was  slightly  smaller  at  the  right 
apex.  Reference,  however,  to  the 
skiagraph  (Fig.  54)  reveals  an  ap- 
preciable shadow  at  the  right  apex, 
suggesting  the  likelihood  of  a  greater 
difference  in  the  percussion  borders 
than  was  found  to  exist. 

A  patient,  aged  twenty-eight,  was 
sent  to  Colorado  in  October,  1907, 
for  suspected  pulmonary  tuberculo- 
sis, presenting  a  history  of  pulmon- 
ary hemorrhage.  Despite  a  well-marked  shrinkage  in  the  outline  of 
percussion  resonance  at  the  left  apex,  physical  examination  of  the 
chest  was  in  other  respects  entirely  negative.  The  bacteriologic  find- 
ings were  also  negative.  After  several  weeks  a  pronounced  hemoptysis 
took  place,  apparently  adding  to  the  significance  attaching  to  an  un- 
questioned disparity  in  the  apical  outlines.  The  outlines  of  percussion 
resonance  upon  the  two  sides  are  shown  in  Fig.  46. 

As  illustrative  of  the  very  pronounced  unilateral  apical  shrinkage  in 
connection  with  advanced  tuberculous  change  the  following  case  is  of 
some  interest.  A  young  man  came  under  my  observation  in  the  summer 
of  1907,  presenting  physical  evidences  of  rather  extensive  tuberculous 
involvement  of  the  right  lung,  with  slight  infiltration  in  the  upper  left. 
The  extent  of  visual  unilateral  retraction  may  be  noted  by  reference  to 
the  accompanying  photograph  (Fig.  47).  By  comparing  with  Fig.  65, 
an  explanation  of  the  shrinkage  is  found  in  the  destructive  tuberculous 
change  at  the  apex.  In  view  of  the  experience  afforded  by  the  observa- 


Fig.  44. — Pronounced  visual  retraction,  right 
apex,  without  tuberculous  involvement. 
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tion  of  the  above  and  similar  cases,  it  is  apparent  that  the  significance  of 
the  percussion  outlines  at  the  apices  is  subject  to  considerable  variation. 


Fig.  45. — Pronounced  shrinkage  of  the  outline  of  percussion  resonance  at  right  apex,  despite 
absence  of  tuberculous  involvement  in  this  region.  Physical  evidences  of  a  tuberculous  process 
perfectly  denned  in  left  lung.  (Compare  with  radiograph,  Fig.  62.) 


Fig.  46. — Easily  recognized  change  in  the  borders  of  apical  percussion  resonance  without  other 

physical  signs 

Dr.  R.  W.  Philip,  of  Edinburgh,  has  called  attention  to  certain  adapta- 
tions of  percussion  in  the  diagnosis  and  prognosis  of  respiratory  diseases. 
He  deprecates  the  want  of  refinement  in  percussion  methods,  and  espe- 
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Fig.  47. — Pronounced  visual  retraction,  right  apex. 
(Compare  with  cavity  formation  shown  in  radiograph 
Fig.  65.) 


cially  emphasizes  the  information  to  be  afforded  by  the  so-called  "tidal 
percussion.''  By  percussing  alternately  during  expiration  and  full  in- 
spiration it  is  possible  not  only  to  determine  the  altered  percussion  bound- 
aries of  a  given  pulmonary  area  and  the  relative  proportion  therein  of  air 
to  solid  tissue,  but  also  to  ascertain  quite  definitely  as  to  the  degree  of 
functional  activity.  This  is 
of  especial  importance  for 
the  purpose  of  early  diagno- 
sis in  obscure  cases  of  possi- 
ble apical  involvement.  He 
has  shown  that  in  incipient 
tuberculous  infiltration  be- 
fore actual  percussion  dul- 
ness  is  recognized,  a  dimin- 
ution of  the  normal  tidal 
change  is  possible  of  detec- 
tion at  the  apex.  This  limi- 
tation of  the  tidal  movement 
is  marked  as  the  infection 
becomes  more  pronounced. 
Since  my  attention  has  been 
directed  to  this  method  of 
percussion,  opportunity  has 
been  afforded  for  clinical  ob- 
servations which  have  tended 
to  corroborate  substantially 
the  advantages  to  be  acquired  by  its  application  in  some  instances.  The 
degree  of  tidal  change  occasionally  observed  is  shown  in  the  accompanying 
illustration  (Fig.  48). 

Dr.  C.  M.  Nice  has  suggested  a  method  of  auscultatory-percussion  in 

the  diagnosis  and  tabulation  of  apical 
involvement.  The  flat  chest-piece  of  a 
stethoscope  is  held  firmly  by  an  as- 
sistant over  the  fourth  dorsal  vertebra. 
Long  rubber  tubes,  one  on  each  side 
of  the  patient's  neck,  are  brought  to 
the  examiner  in  front.  From  the  su- 
prasternal  notch,  lines  are  drawn  out- 
ward over  the  clavicles  and  numbered 
in  centimeters  or  inches.  Posteriorly 
from  the  acromial  prominence  a  line  is 
drawn  inward  along  the  spine  of  the 
scapula  and  the  distances  marked. 
From  these  two  lines  shoulder-strap 
lines  are  drawn.  On  account  of  the 
intensification  of  sound  by  lung  and 
bone  transmission,  slight  differences  of 
percussion  resonance  are  supposed  to 
be  readily  appreciated,  and  facilities 

afforded  for  their  accurate  tabulation.  Though  having  had  no  oppor- 
tunity personally  to  apply  this  method,  the  suggestion  seems  worthy  of 
consideration. 

The  auscultatory  signs  of  moderate  infection  are  modifications  of  the 


Fig.  48. — Illustrating  absence  of  ti- 
dal movement  at  right  apex  with  well- 
defined  percussion  change  at  left  dur- 
ing enforced  inspiration  and  full  ex- 
piration. Patient  having  excellent 
general  nutrition. 
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normal  respiratory  murmur,  adventitious  sounds  or  rales,  changes  in  the 
vocal  resonance  and  in  the  whispered  voice. 

Modifications  of  the  normal  respiratory  sounds  partake  of  the  general 
type  of  bronchovesicular  respiration,  which  has  been  described.  True 
bronchial  breathing  is  rarely  observed  in  cases  of  partial  consolidation, 
although  the  bronchial  element  may  markedly  predominate  over  the 
vesicular.  The  changes  relating  to  intensity,  pitch,  duration,  and  quality 
of  the  inspiratory  and  expiratory  sounds  have  been  dwelt  upon  at  such 
length  in  the  preceding  chapters  that  further  description  is  unnecessary. 
It  must  be  remembered  that  the  recognition  of  bronchovesicular  breathing 
at  the  right  apex  is  possessed  of  far  less  significance  than  at  the  left, 
owing  to  the  physiologic  difference  between  the  two  apices. 

The  adventitious  sounds  or  rales  incident  to  this  class  of  cases  may 
assume  the  same  general  characteristics  as  those  occurring  in  incipient 
stages,  being  of  an  explosive,  crackling  type  and  recognized  at  the  end  of 
inspiration  following  a  cough.  More  frequently,  however,  they  are  dis- 
tinctly moist  and  bubbling,  exhibiting  variations  in  size  and  easily  ap- 
preciable without  cough  during  expiration  as  well  as  inspiration.  The 
rales  may  be  elevated  in  pitch  and  consonating  in  character,  denoting 
their  origin  in  bronchial  tubes  surrounded  by  indurated  pulmonary  tissue. 

The  physical  signs  pertaining  to  the  spoken  voice  represent  impor- 
tant changes  in  the  vocal  resonance  over  the  partially  solidified  lung. 
The  degree  to  which  the  voice-sounds  are  exaggerated  in  intensity  and 
modified  in  pitch  and  quality  has  been  explained  to  vary  materially 
according  to  the  extent  of  consolidation.  A  very  important  sign  is  the 
intensification  oj  the  whispered  voice  in  the  presence  of  slightly  consoli- 
dated lung.  This  increased  transmission,  together  with  a  slight  elevation 
of  pitch  and  change  of  quality,  antedates  considerably  the  recognition 
of  bronchovesicular  breathing. 

It  is  sometimes  possible  to  detect  an  increased  intensity  of  the  normal 
heart-sounds  on  account  of  their  conduction  through  solidified  lung. 


CHAPTER  XXXVII 

ADVANCED  CASES 

PATIENTS  conforming  to  this  group  usually  exhibit  a  striking  com- 
bination of  physical  signs.  Exploration  of  the  chest  is  important  not 
so  much  as  a  means  of  diagnosis  as  a  matter  of  clinical  exactitude  and 
as  a  feature  of  prognosis.  Although  extensive  cavity  formation  may 
be  present  in  some  individuals  exhibiting  every  external  evidence  of 
health  and  vigor,  yet  in  a  large  number  of  cases  the  general  appearance 
of  the  patient  is  highly  suggestive  of  the  disease.  Emaciation,  pallor, 
dyspnea,  and  cyanosis  are  often  pronounced.  The  skin  of  the  body 
may  be  dry,  harsh,  or  even  scaly,  and  the  hands  thin,  cold,  and  clammy. 
The  fingers  may  be  elongated,  with  tapering  extremities  and  incurving 
nails,  or  the  ends  distinctly  clubbed.  The  neck  is  thin  and  appears 
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unduly  long.  The  ears  stand  out  prominently  from  the  sides  of  the 
head,  and  are  often  waxy,  bloodless,  and  almost  transparent.  The 
breathing  is  at  times  labored,  with  the  action  of  the  accessory  muscles 
of  respiration  prominently  displayed.  The  nose  may  be  pinched,  the 
eyes  sharp  and  bright,  the  hair  dry  and  lusterless,  and  the  face  pallid, 
cyanotic,  or  flushed.  The  complexion  is  sometimes  remarkably  pale  and 
clear,  exhibiting  strikingly  a  delicate  plexus  of  superficial  veins.  The 
patient  frequently  assumes  a  pronounced  stooping  posture,  the  general 
attitude  being  that  of  marked  debility.  In  addition  to  the  drooping  of 
the  shoulders,  the  scapulae  are  very  conspicuous  and  suggest  the  oft-noted 
resemblance  to  wings.  The  changes  noted  upon  inspection,  with 
especial  reference  to  the  thorax,  aside  from  its  occasional  conformity  to 
the  phthisical  habitus,  partake  chiefly  of  flattening,  retraction,  and 
impaired  mobility.  These 
differences  may  affect  chiefly 
one  side  or  involve  the  entire 
chest.  Unilateral  shrinkage 
may  be  sufficient  to.  trans- 
form completely  the  contour 
of  the  thorax  and  greatly  re- 
strict the  respiratory  excur- 
sion. There  may  be  resulting 
curvature  of  the  spine  and 
dislocation  of  the  sternum. 
If  the  contraction  change  is 
present  to  a  marked  degree 
upon  the  left  side,  a  large 
portion  of  the  heart  is  de- 
nuded of  its  pulmonary  cov- 
ering, and  there  result  visual 
pulsations  in  the  third  or 
fourth  interspaces.  The  car- 
diac apex  impulse  is  also  sub- 
ject to  considerable  disloca- 
tion, being  pulled  toward  the 
affected  side,  as  has  been  de- 
scribed. 

The  changes  observed  upon 
inspection  are  subject  to  ready 
confirmation  by  palpation, 
which  also  serves  to  elicit  certain  points  of  tenderness  and  a  notably  in- 
creased fremitus.  Rhonchi  from  the  bronchial  tubes  may  be  recognized 
in  some  cases  with  the  hand  laid  against  the  chest-wall. 

Percussion  may  yield  information  of  a  varied  and  definite  character, 
but  this  method  of  examination  alone  is  incapable  of  affording  an  exact 
diagnosis  of  the  morbid  pulmonary  conditions.  In  advanced  consump- 
tion percussion  changes  may  relate  to  the  entire  disappearance  of  pulmo- 
nary resonance,  diminution  of  intensity,  elevation  of  pitch;  and  differ- 
ences of  quality. 

Total   flatness   results   from   an   area   of   complete   pulmonary   con- 
solidation, but  it  is  seldom  that  a  single  lung  is  solidified  to  the  same 
degree   throughout   its    entire   area.      Complete   absence    of   resonance 
in   pulmonary  tuberculosis   may  also   be   due   to   complicating   pleural 
19 


Fig.  49. — Illustrating  an  area  of  well-defined  vis- 
ual pulsation  in  a  patient  with  extensive  tuberculous 
involvement  of  the  left  lung,  with  marked  fibrosis. 
Note  the  slight  deflection  of  the  tip  of  the  sternum  to- 
ward the  unaffected  side.  (Compare  with  radiograph, 
Fig.  102.) 
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effusions  or  pneumopyothorax,  as  well  as  to  solid  lung  and   thickened 
pleura. 

Diminished  intensity  of  pulmonary  resonance  exists  wherever  the 
air-content  is  appreciably  lessened  in  a  given  portion  of  the  chest,  and 
is  observed  in  connection  with  an  elevation  of  pitch.  Small  deep-seated 
areas  of  partial  consolidation  may  escape  detection  because  of  the  reso- 
nance of  intervening  normal  lung  tissue.  Therefore  the  location  and 
size  of  the  involvement  are  factors  of  considerable  importance  as  regards 
the  resulting  changes  in  percussion  resonance.  Owing  to  the  thick 
muscles  of  the  back,  it  is  impossible  to  elicit  dulness  upon  gentle  per- 
cussion unless  the  area  of  consolidation  be  of  considerable  size.  Save 
at  the  apices,  it  is  doubtful  if  changes  of  percussion  resonance  can  be 
noted  over  a  superficial  area  of  less  than  four  or  five  centimeters  in 
diameter,  or  at  a  depth  of  over  four  or  five  centimeters  from  the  surface. 
The  manner  of  percussion  and  the  variations  of  resonance  have  already 

been  sufficiently  discussed. 

Differences  in  quality  in- 
volve necessarily  a  diminution 
of  the  vesicular  element  and  a 
corresponding  increase  of  the 
tympanitic.  Owing  to  the  va- 
ried physical  conditions  ob- 
taining in  the  midst  of  the  de- 
structive change  incident  to 
advanced  consumption,  the 
resonance  may  be  purely  tym- 
panitic, assume  the  cracked- 
pot  character,  or  present  an 
amphoric  intonation.  Strictly 
speaking,  the  cracked-pot  and 
the  amphoric  resonance  con- 
stitute forms  of  the  tympan- 
itic, differing  from  it  only  by 
virtue  of  certain  modifying  at- 
tributes. In  consumption  the 
recognition  of  any  one  of  these 
three  varieties  is  suggestive  of 
the  presence  of  a  pulmonary 
cavity.  As  has  been  shown,  however,  percussion  signs  are  of  but  little 
value  in  the  determination  of  this  condition.  The  purely  tympanitic 
type  may  occasionally  be  observed  over  large  cavities  in  late  consump- 
tion, and  rarely  over  a  consolidated  upper  lobe,  as  a  result  of  the  trans- 
mission of  air  vibrations  from  the  trachea  and  primary  bronchi. 

The  descriptive  appellation  "  cracked-pot"  resonance  has  frequently 
been  regarded  as  definitely  pathognomonic  of  pulmonary  excavation. 
While  this  sign  may  be  elicited  now  and  then  in  the  percussion  of  pul- 
monary cavities,  it  represents  but  comparatively  little  value  as  a  cavity 
sign  per  se.  As  previously  stated,  it  is  frequently  absent  over  pulmonary 
cavities,  and  is  often  obtained  when  no  cavity  exists. 

The  conditions  responsible  for  the  production  of  the  peculiar  musical 
intonation  characterizing  amphoric  resonance  have  been  described. 

In  addition  to  elevations  of  pitch  commonly  noted  over  consolidated 
lung,  certain  modifications  are  sometimes  recognized  over  localized 


Fig.  50. — Representing  visual  cardiac  impulse  in 
a  patient  with  very  advanced  tuberculous  change  in 
the  left  lung.  The  tuberculous  process  in  this  lung 
has  been  of  long  duration,  and  the  fibroid  contractile 
change  is  very  pronounced.  The  wavy,  undulatory 
impulse  is  detected  throughout  the  larger  circle, 
whereas  the  inner  represents  the  location  of  a  very 
pronounced  impulse 
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areas  in  the  later  stages  of  consumption.  The  various  changes  of  pitch 
elicited  during  percussion  of  pulmonary  cavities  have  been  described 
sufficiently  under  General  Physical  Signs. 

In  the  midst  of  extensive  fibrosis  the  normal  percussion  boundaries 
are  sometimes  distorted  to  a  remarkable  extent,  this  being  particularly 
true  of  the  heart. 

The  influence  of  intrapleural  conditions  in  producing  changes  of 
percussion  outlines  will  be  discussed  in  connection  with  Complications. 

Upon  auscultation  in  the  midst  of  ad- 
vanced infection  there  may  be  found  the 
greatest  possible  deviation  from  the  nor- 
mal respiratory  sounds  and  those  of  the 
spoken  and  whispered  voice.  The  inten- 
sity of  the  breath-sounds  may  be  dimin- 
ished in  some  cases  through  narrowing  of 
the  lumen  of  the  bronchi  from  tubercle 
deposit,  and  in  others  through  the  accu- 
mulation of  thick,  tenacious  secretions  in 
the  tubes.  It  is  reduced  at  times  by  an 
associated  emphysema,  an  accompanying 
pleural  effusion,  or  extensive  pleuritic  ad- 
hesions. In  addition  to  the  marked  thick- 
ening of  the  pleura  with  contraction 
changes  incident  to  fibrous  tissue  prolifer- 
ation, there  may  exist  an  obliteration  of 
terminal  bronchioles  as  a  result  of  the 
cicatrizing  process.  The  breath-sounds 
are  rarely  suppressed  altogether  in  con- 
sumption, though  this  may  result  upon 
one  side  from  the  temporary  occlusion  of 
a  bronchial  tube.  They  may  be  absent 
also  in  areas  of  complete  pneumonic  con- 
solidation, excessive  fibroid  change,  pleu- 
risy with  large  effusion,  closed  pneumo- 
thorax  or  pyopneumothorax,  and  severe 
pulmonary  edema.  Among  consumptives 
an  increased  intensity  of  the  respiratory 
sounds  may  be  recognized  in  one  lung 
when  the  respiratory  function  of  the  other 
is  impaired  to  a  great  extent  as  the  result 
of  disease.  This  vicarious  or  supple- 
mental type  of  respiration  may  obtain  over 
small  localized  areas,  not  uncommonly  at 
the  apices,  and  is  due  to  the  compensatory 
activity  of  the  non-tuberculous  tissue.  It  is  rarely  recognized  by  clini- 
cians over  circumscribed  regions,  although  patches  of  emphysema  in  tu- 
berculous lungs  are  exceedingly  numerous  at  autopsy.  The  chief  distin- 
guishing characteristics  of  the  breath-sounds  in  advanced  phthisis  relate 
to  changes  in  pitch  and  quality,  which  are  included  under  bronchial, 
bronchovesicular,  cavernous,  amphoric,  and  the  metamorphosing  respira- 
tion. These  types  of  breathing  have  been  described  at  length  under 
the  General  Physical  Signs. 

Changes  in  the  duration  of  the  sounds  are  sometimes  observed,  but 


Fig.  51. — Somewhat  anomalous 
physical  signs  in  case  of  extensive  tu- 
berculous involvement  of  acute  onset 
and  six  weeks'  duration.  Apex  of 
left  lung  entirely  normal,  as  well  as 
very  apex  of  right,  a,  indicates  area 
of  well:defined  consolidation;  6,  cir- 
cumscribed region  in  which  the  con- 
solidation is  very  pronounced;  c,  lo- 
cation of  numerous  moist  rales;  d, 
small  area  in  left  interscapular  space 
in  which  were  recognized  fine  clicks 
at  end  of  inspiration  following  a 
cough.  Daily  chills,  with  afternoon 
temperature  of  103°.  Symptoms  and 
signs  suggested  acute  pneumonic 
phthisis.  Prognosis  apparently  hope- 
less. Beginning  improvement  noted 
after  lapse  of  three  months.  At  pres- 
ent time,  six  months  after  arrival  in 
Colorado,  signs  have  disappeared  from 
left  interscapular  space.  Numerous 
bubbling  rales  at  right  base  replaced 
by  occasional  semidry  clicks  with  en- 
tire absence  of  moisture  in  middle 
and  upper  portions.  Evidences  of 
consolidation  still  persisting.  Nor- 
mal temperature  for  sixty  days. 
Greatly  diminished  cough.  Few  ba- 
cilli. Pronounced  increase  of  strength. 
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these  are  of  slight  practical  importance  in  comparison  with  the  more 
striking  respiratory  changes  during  advanced  tuberculous  involvement. 
Interest  attaches  to  the  shortening  of  the  inspiration  and  the  prolon- 
gation of  the  expiration  incident  to  bronchial  breathing,  and  the  length- 
ened expiration  of  cavernous  respiration. 

The  rales  of  advanced  phthisis  are  of  medium  size  or  coarse,  and 
bubbling  or  gurgling  in  character,  in  contradistinction  to  the  finer  clicks 
or  crackles  recognized  in  early  cases.  They  are  heard  upon  easy  breath- 
ing, the  cough  being  by  no  means  a  necessary  factor  for  their  production, 
save  in  areas  of  recent  involvement.  They  are  high  in  pitch  in  pro- 
portion to  the  degree  of  pulmonary  consolidation.  The  adventitious 
sounds  do  not,  as  a  rule,  derive  their  origin  from  the  finer  tubes,  except 
in  freshly  infected  regions.  The  size  of  the  rales  corresponds  to  the  size 
of  the  tubes  and  the  pulmonary  cavities  from  which  the  sounds  emanate. 
When  the  cavity  has  attained  a  fair  size,  the  rales  become  gurgling  in 
character  and  metallic  tinkjing  is  not  altogether  uncommon. 

The  vocal  resonance  is  usually  much  intensified  in  advanced  phthisis. 
As  a  result  of  the  consolidation  of  lung  or  the  presence  of  pulmonary  cavi- 
ties, changes  in  the  pitch  and  quality  of  the  spoken  voice  are  also  recog- 
nized, characterizing  bronchophony  and  pectoriloquy.  While  the  sound 
heard  over  cavities  in  the  midst  of  pulmonary  consolidation  may  par- 
take of  the  bronchophonic  character  to  some  extent,  bronchophony  is 
heard  chiefly  over  solidified  lung.  In  the  same  manner  pectoriloquy 
may  be  recognized  over  areas  of  both  consolidation  and  excavation. 

Attention  has  been  called  to  the  changes  in  the  whispered  voice 
as  a  result  of  tuberculous  infiltration  and  cavity  formation.  Pulmonary 
cavities  may  occasion  a  marked  increase  in  the  intensity  of  the  whispered 
voice,  without  necessarily  involving  appreciable  changes  in  pitch  and 
quality.  Over  thoroughly  consolidated  areas,  however,  the  whispered 
resonance  becomes  high  pitched  and  tubular  in  quality,  corresponding 
to  the  sound  of  expiration  in  bronchial  breathing.  Whispering  pecto- 
riloquy and  the  whispered  amphoric  echo  may  also  be  recognized.  It 
may  be  well  to  recapitulate  briefly  the  physical  signs  of  pulmonary 
cavities,  but  it  must  be  remembered  that  their  recognition  in  many 
cases  is  not  nearly  as  simple  as  would  appear  from  text-book  descrip- 
tion. There  may  be  detected  occasionally,  upon  percussion,  tympanitic 
resonance,  amphoric  resonance,  or  cracked-pot  resonance;  Wintrich's 
change  of  pitch;  Wintrich's  interrupted  change  of  pitch;  or  Gerhardt's 
change  of  pitch.  Upon  auscultation  there  may  be  elicited  cavernous 
breathing,  vesiculo cavernous  breathing,  bronchocavernous  breathing, 
amphoric  breathing,  gurgling  cavernous  rales,  metallic  tinkling,  increased 
vocal  resonance,  with  or  without  bronchophonic  characteristics,  pecto- 
riloquy, amphoric  voice,  the  cavernous  whisper,  and  whispering  pecto- 
riloquy. 

Many  of  these  signs  may  be  recognized  under  conditions  other  than 
pulmonary  excavation,  and,  on  the  other  hand,  cavities  may  exist  with- 
out the  recognition  of  a  single  physical  sign.  They  may  be  detected 
with  ease  at  certain  periods  and  escape  recognition  at  other  times.  The 
very  fact  of  the  intermittency  of  the  physical  signs  furnishes  exceed- 
ingly strong  evidence  of  pulmonary  excavation.  Failure  to  recognize 
the  physical  signs  in  such  cases  is  explained  either  by  the  presence  of 
large  masses  of  mucopus  in  the  tubes,  completely  obliterating  their  cali- 
ber, or  by  the  filling  of  the  cavity  itself  with  purulent  secretion. 
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SECTION    I 
DIAGNOSIS 

CHAPTER  XXXVIII 

PRELIMINARY  CONSIDERATIONS 

DIAGNOSIS  is  by  far  the  most  important  consideration  pertaining 
to  the  general  subject  of  pulmonary  tuberculosis.  In  no  other  disease 
is  this  of  more  surpassing  moment.  It  is  scarcely  conceivable  that  any 
uncertainty  should  exist  in  the  recognition  of  moderately  advanced 
phthisis,  for  the  history,  subjective  symptoms,  and  physical  signs  present 
a  clinical  picture  so  typical  as  almost  to  preclude  the  possibility  of  error. 
Even  when  the  constitutional  symptoms  are,  perhaps,  of  doubtful  im- 
port, the  diagnosis  is  comparatively  simple  in  the  vast  majority  of  in- 
stances through  recourse  to  the  physical  signs,  bacteriologic  evidences, 
s-ray  examination,  and,  when  necessary,  the  tuberculin  tests.  The 
incipient  cases  present  the  only  reasonable  difficulties  in  the  way  of 
accurate  diagnosis,  and  it  is  in  precisely  this  class  that  the  early  recogni- 
tion of  the  disease  is  of  the  utmost  consequence. 

Consumption  has  been  shown  to  be  a  distinctly  curable  disease  in 
the  sense  of  its  permanent  arrest.  It  is  known  that  a  large  proportion 
of  the  human  race  at  some  time  in  their  lives  unconsciously  harbor 
tuberculous  lesions,  and  that  complete  recovery  frequently  takes  place 
by  virtue  of  an  inherent  tendency  exhibited  by  the  individual  toward 
an  encapsulation  of  the  tuberculous  process.  The  practical  effectiveness 
of  the  natural  constructive  forces  which  constitute  the  fundamental 
basis  of  any  successful  effort  toward  arrest  depends  very  largely  upon 
the  time  of  the  definite  recognition  of  the  disease  and  the  adoption  of  rational 
management,  an  early  diagnosis  usually  insuring  a  good  prognosis.  While 
strikingly  gratifying  results  may  sometimes  be  secured  even  among 
far-advanced  cases,  a  uniformly  successful  issue  may  be  expected  only 
in  the  incipient  stages. 

Early  cases  of  tuberculous  infection  are  of  vastly  greater  importance 
than  those  of  the  advanced  type,  by  virtue  of  the  more  favorable  ulti- 
mate prognosis  and  the  avoidance  of  an  indefinite  period  of  invalidism. 
The  majority  of  consumptives  with  slight  involvement  may  justly  antici- 
pate an  arrest  of  the  tuberculous  process  and  a  more  or  less  complete 
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restoration  of  their  former  health  and  vigor.  It  follows  that  the  direction 
of  such  cases  is  vested  with  the  assumption  of  greater  responsibility  than 
attaches  to  the  management  of  desperate  patients,  for  whom  the  future 
holds  but  little  hope  of  restoration  to  their  former  activity  and  usefulness. 
Thus,  for  humanitarian  and  economic  reasons,  early  diagnosis  assumes  a 
position  in  the  general  consideration  of  consumption  of  infinitely  more  mo- 
mentous consequence  than  any  other  phase  of  the  tuberculous  problem. 

No  further  commentary  is  required  upon  the  frequency  of  delayed 
diagnosis  than  my  report,  a  few  years  ago,  of  an  analysis  of  1700  cases 
of  pulmonary  tuberculosis  observed  in  private  practice.  A  more  hetero- 
geneous lot  of  consumptives  it  would  be  impossible  to  imagine.  A 
large  majority  of  these  were  of  an  advanced  type,  and  many  died  shortly 
after  arrival.  A  vast  number  were  in  greatly  impoverished  circum- 
stances. Physical  signs  of  advanced  tuberculous  infection  were  found 
in  each  lung  in  69.1  per  cent,  of  the  cases,  while  in  53.05  per  cent,  there 
were  presented  unmistakable  symptoms  of  severe  systemic  disturbance, 
including  the  fever  of  mixed  infection,  emaciation,  weak  and  rapid  pulse. 
The  physical  signs  of  excavation,  in  addition  to  the  above,  warranted 
their  classification  as  advanced  cases.  From  a  critical  analysis  of  the 
history,  which  may  be  accepted  as  definitely  accurate,  it  was  found  that 
twenty  and  one-third  months  was  the  average  period  of  delay  following 
the  clinical  onset  before  arrival  in  Colorado. 

It  is,  indeed,  lamentable  that  thousands  of  lives  are  sacrificed  annually 
on  account  of  the  tardy  recognition  of  tuberculosis  and  the  deferred 
institution  of  energetic  management.  It  is  charitable  to  believe  that 
this  distressing  exhibition  has  been  occasioned  through  inability  to  ap- 
preciate the  significance  of  the  rational  symptoms,  to  recognize  accurately 
the  physical  signs,  and  to  interpret  properly  their  import. 

An  explanation  of  the  surprising  lack  of  familiarity  with  some  of 
the  considerations  pertaining  to  the  diagnosis  of  pulmonary  tubercu- 
losis is  found  in  a  superficial  knowledge  of  the  fundamental  principles 
of  practical  medicine.  Mention  may  be  made  of  failure  to  elicit  essential 
historic  facts,  to  emphasize  and  group  rational  subjective  symptoms,  and 
to  observe  correct  methods  of  physical  exploration.  A  faulty  technic 
in  the  examination  of  the  chest  may  result  from  inadequate  training 
or  insufficient  care.  In  the  majority  of  cases  the  available  data  for  diag- 
nosis have  been  amply  sufficient  to  warrant  its  provisional  establishment 
long  before  the  medical  attendant  has  awakened  to  a  realization  of  his 
responsibilities.  This  is  partly  explained  by  the  fact  that  many  cases 
of  consumption  exhibit  a  slow  and  insidious  onset,  not  calculated  to  inspire 
apprehension  on  the  part  of  the  patient.  Frequently  the  symptoms  are 
not  such  as  to  awaken  the  suspicion  of  the  physician,  and  the  physical 
examination,  if  made  at  all,  is  practised  in  so  superficial  a  manner  as  to 
preclude  accurate  results.  In  many  cases  this  is  not  conducted  until  a 
provisional  diagnosis  is  apparent  from  the  constitutional  symptoms.  At 
times  the  onset  may  be  so  acute  in  character  as  to  simulate  other  diseases, 
.and  obscure,  for  a  considerable  period,  the  true  nature  of  the  affection. 

Perfect  accuracy  of  diagnosis  may  be  established  by  the  recogni- 
tion of  the  tubercle  bacillus,  but  not  always  before  the  destructive  pro- 
cess has  become  advanced  and  the  constitutional  disturbances  pronounced. 
'The  physical  signs  occasionally  furnish  indubitable  evidence  of  a  recent 
active  infection  long  before  bacilli  appear  in  the  sputum.  In  other 
cases  the  history  and  subjective  symptoms  afford  provisional,  if  not 
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conclusive,  evidence  of  a  latent  concealed  lesion  despite  the  absence  of 
bacilli  and  of  well-defined  physical  signs. 

Early  diagnosis  is  a  matter  of  great  simplicity  when  bacilli  are  demon- 
strable, but  their  presence  in  the  sputum  is  dependent  upon  caseation 
of  the  tuberculous  area  and  upon  their  evacuation  by  way  of  a  small 
bronchus.  Thus  it  happens  that  there  is  not  always  a  uniform  relation 
between  the  bacteriologic  evidences  and  the  physical  signs.  It  is  not 
unusual  to  discover  bacilli  when  no  physical  evidence  of  existing  tuber- 
culous involvement  can  be  obtained,  even  upon  the  most  rigid  examina- 
tion. On  the  other  hand,  the  microorganisms  may  be  exceedingly 
scanty  or  absent  altogether,  when  an  apparent  activity  of  the  disease 
is  shown  by  the  physical  signs  and  general  subjective  symptoms.  Later 
the  bacilli  may  become  decidedly  more  numerous,  notwithstanding  a  pro- 
nounced improvement  both  in  the  pulmonary  and  in  the  general  condition. 

I  have  under  my  care  at  the  present  time  a  man  who  illustrates 
such  possibility.  Upon  arrival  in  Colorado  without  having  secured 
improvement  during  six  months'  residence  in  a  well-known  sanatorium, 
he  exhibited  a  daily  temperature  elevation  with  considerable  dyspnea 
upon  exertion.  Examination  of  the  chest  disclosed  the  presence  of 
extensive  active  tuberculous  involvement  of  each  lung.  Upon  the  right 
side  the  affected  area  extended  from  the  apex  to  the  fourth  rib  and  to 
the  lower  edge  of  the  shoulder-blade;  on  the  left  side,  from  the  apex 
to  the  fifth  rib  in  front,  and  from  the  apex  to  the  very  base  behind. 
Throughout  these  regions  fine  and  medium-sized  moist  rales  were  easily 
recognized  after  a  cough.  The  expectoration,  amounting  to  about 
two  ounces  in  twenty-four  hours,  contained  very  few  bacilli.  The  patient 
has  gained  forty  pounds  in  weight,  presents  no  fever  at  any  hour  of  the 
day,  coughs  but  little,  and  has  comparatively  slight  expectoration. 
There  is  marked  improvement  in  the  general  health,  and  examination 
of  the  chest  reveals  a  pronounced  gain  in  the  tuberculous  process,  yet 
the  bacilli  have  increased  to  an  amazing  degree,  all  specimens  of  sputum 
being  literally  "peppered." 


CHAPTER  XXXIX 
PROVISIONAL  DIAGNOSTIC  FACTORS 

ATTENTION  is  directed  to  the  consideration  of  early  diagnostic  fea- 
tures, which  antedate,  in  some  cases,  the  appearance  of  bacilli  or  the 
recognition  of  well-defined  physical  signs.  These  factors  relate  to  the 
family  as  well  as  the  personal  history,  and  include  opportunities  for 
infection  and  the  influence  of  previous  diseases. 


FAMILY  HISTORY 

A  tuberculous  family  history  was  formerly  regarded  to  be  of  great 
diagnostic  significance,  but  its  importance  is  known  to  have  been  vastly 
exaggerated.  While  a  degree  of  clinical  interest  attaches  to  a  record 
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of  tuberculosis  among  immediate  antecedents,  it  is  extremely  doubtful 
if  any  reliable  conclusions  can  be  adduced  as  to  the  greater  likelihood 
of  infection  by  virtue  of  hereditary  predisposition.  To  say  the  least, 
no  authentic  evidence  has  thus  far  been  presented  to  establish  an  in- 
variably increased  susceptibility  to  the  disease  among  the  descend- 
ants of  individuals  eventually  succumbing  to  pulmonary  phthisis.  Un- 
fortunately, as  a  result  of  the  misleading  import  of  an  excellent  family 
history,  many  a  consumptive  has  been  compelled  to  pay  the  penalty 
of  a  grossly  delayed  diagnosis  with  the  chances  for  recovery  greatly  re- 
duced. Others  in  perfect  health,  yet  with  knowledge  of  antecedent 
infection,  have  supposed  themselves  under  an  impending  shadow  of 
disease  and  endured  unceasing  apprehension. 

As  a  matter  of  diagnosis  per  se,  a  tuberculous  family  history  has 
but  slight,  if  any,  import,  though  in  some  cases  it  should  not  be  regarded 
as  altogether  valueless.  A  negative  family  history  is  unworthy  of  the 
slightest  consideration  in  an  effort  to  establish  a  diagnosis  in  the  midst 
of  obscure  conditions.  Per  contra,  a  positive  history,  unless  especially 
pronounced  and  extending  to  brothers  and  sisters,  should  not  unduly 
influence  a  diagnosis  otherwise  more  or  less  doubtful.  There  should  be 
the  same  unequivocal  interpretation  of  physical  signs  and  the  same 
diagnostic  significance  attached  to  subjective  symptoms  in  all  cases, 
regardless  of  the  fancied  influence  of  inherited  predisposition. 

ACQUIRED  PREDISPOSITION 

By  acquired  predisposition  is  meant  an  added  susceptibility  to  the 
disease  through  the  operation  of  certain  causes  which  diminish  individual 
resistance.  Among  these  are  included  overwork,  either  physical  or 
mental,  oppressive  cares  and  responsibilities,  sleepless  nights,  despon- 
dency, alcoholic  or  sexual  dissipation,  financial  reverses,  domestic 
infelicities,  social  excesses,  and  a  multitude  of  burdens  incident  to  our 
modern  civilization.  The  influence  of  these  several  features  of  every- 
day life  in  preparing  the  soil  for  a  non-resistant  reception  of  tubercle 
bacilli  is  too  thoroughly  recognized  to  warrant  elaboration.  Further- 
more, the  relation  of  these  component  factors  to  the  general  problem 
of  tuberculous  transmission  has  been  discussed  at  some  length  under 
Conditions  Influencing  Infection.  Their  practical  significance  from  the 
standpoint  of  diagnosis,  in  cases  admitting  of  reasonable  doubt,  should 
ever  be  borne  in  mind.  It  is  apparent  that  a  thorough  investigation 
concerning  the  previous  environment  in  connection  with  associated 
facts  pertaining  to  the  history  may  furnish  information  of  decided  diag- 
nostic value. 

OPPORTUNITIES  FOR  INFECTION 

A  review  of  the  personal  history  should  include  a  scrupulous  search 
for  all  possible  sources  of  individual  infection.  This  necessitates  an 
inquiry  into  details  which  is  frequently  tedious,  but  nevertheless  essen- 
tial. An  all-important  consideration  relates  to  the  intimacy  of  contact, 
if  any,  with  a  consumptive.  Upon  admission  of  such  association  the 
investigation  should  proceed  concerning  the  time  that  this  existed, 
the  condition  of  the  patient,  the  disposal  of  the  sputum,  and  the 
final  termination.  In  many  instances  equal  significance  may  be  attached 
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to  the  presence  of  phthisical  patients  in  workshops,  stores,  and  offices, 
as  in  the  family.  Surprising  difficulty  is  sometimes  experienced  in  an 
effort  to  elicit  information  of  a  reliable  character  concerning  the  possibilities 
of  infection  from  contact  with  tuberculous  invalids.  An  account  is  often 
given  of  the  death  of  a  relative  from  so-called  "bronchitis,"  "asthma," 
"pneumonia  which  did  not  clear,"  "chronic  pleurisy,"  "general  debility," 
especially  in  the  aged,  "  childbirth,"  etc.  A  careful  inquiry  will  frequently 
disclose  the  history  of  a  prolonged  illness,  characterized  by  pulmonary 
hemorrhages,  fever,  night-sweats,  progressive  emaciation  with  persisting 
cough  and  expectoration,  thereby  revealing  the  true  nature  of  the  disease. 

The  existence  of  tuberculosis,  either  in  the  family  circle  or  within 
the  immediate  business  environment  of  the  individual,  having  been 
demonstrated,  it  is  desirable  to  ascertain  the  intimacy  of  associa- 
tion. If  affecting  husband  or  wife,  sisters  or  brothers,  information 
should  be  secured  as  to  whether  or  not  the  two  occupied  the  same 
apartment  or  the  same  bed.  Often  it  is  found  that  one  was  engaged  in 
nursing  the  other,  and  confined  for  many  hours  by  day  and  night  within 
the  sick-room,  which,  perchance,  was  overheated  and  insufficiently 
ventilated. 

The  duration  of  the  period  during  which  close  association  took  place 
possesses  considerable  interest.  If  prolonged  during  several  months, 
the  suspicion  of  an  acquired  infection  would  be  rendered  greater  than 
if  for  a  relatively  short  time.  The  likelihood  of  contracting  the  disease 
varies  somewhat  according  to  the  condition  of  the  patient.  Some  con- 
sumptives with  incipient  or  moderate  involvement  and  a  small  amount 
of  tuberculous  sputum  constitute  but  a  slight  element  of  danger  to  their 
associates.  Others  with  advancing  excavation,  excessive  expectoration, 
and  marked  physical  exhaustion  incident  to  the  later  stages  represent 
a  constant  source  of  peril  to  those  about  them. 

By  far  the  greatest  importance  relates  to  the  information  acquired 
concerning  the  disposal  of  the  sputum.  This  factor  alone  measures 
to  a  great  extent  the  degree  of  danger  attaching  to  the  presence  of  a 
pulmonary  invalid.  If  the  receptacles  for  expectoration  be  ordinary 
cuspidors,  handkerchiefs,  rags,  or  newspapers,  the  possibilities  of  infec- 
tion are,  indeed,  sufficiently  obvious.  Many  patients,  however,  imagine 
that  they  are  scrupulously  careful  in  this  matter,  although,  upon  inquiry, 
they  are  found  guilty  of  gross  hygienic  errors.  Very  recently  I  have 
questioned  a  woman  of  the  utmost  refinement,  who  protested  that  she 
observed  extraordinary  precautions  with  reference  to  the  sputum.  I 
soon  found  that  she  coughed  a  great  deal  in  the  night,  and  was  in  the 
habit  of  spreading  newspapers  upon  the  floor  at  the  side  of  the  bed  upon 
which  to  expectorate.  The  enormity  of  the  offense  was  intensified  by 
the  presence,  in  the  family,  of  a  year-old  baby. 

The  practical  consideration  regarding  the  sputum  relates  not  so 
much  to  its  chemic  disinfection  as  to  keeping  it  moist,  for  if  evaporation 
can  be  prevented,  the  danger  of  infection  is  reduced  to  a  minimum. 
Expectoration  into  shallow  cuspidors  with  small  apertures  and  broad 
upper  surfaces  is  almost  as  bad  as,  if  not  worse  than,  Upon  newspapers, 
as  adherent  particles  of  sputum  are  frequently  allowed  to  remain  for  an 
entire  day.  The  small  sputum-cups  at  the  bedside,  even  though  con- 
taining water  or  strong  disinfecting  solutions,  are  notoriously  inade- 
quate unless  covers  are  provided.  It  is  almost  impossible  for  the  bed- 
ridden consumptive  resorting  to  the  use  of  these  receptacles  to  deposit 
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the  sputum  directly  into  the  solution,  as  inevitably  a  portion  will  cling 
tenaciously  to  the  sides  of  the  cup.  The  drying  of  such  sputum  pro- 
ceeds with  the  utmost  rapidity,  and  results  in  an  element  of  veritable 
danger. 

In  the  exhaustion  and  sometimes  the  delirium  incident  to  the  last 
stages  the  possible  sources  of  infection  in  the  sick-room  are  greatly 
enhanced.  The  dangers  of  contamination  of  the  bed-clothes,  walls, 
and  carpets  are  exceedingly  great,  as  the  patient,  no  matter  how  care- 
fully instructed,  has  lost  to  a  degree  his  appreciation  of  individual  responsi- 
bility. 

Thus  in  doubtful  cases  a  careful  investigation  relative  to  the  oppor- 
tunities for  infection  may  aid  in  the  establishment  of  at  least  provisional 
conclusions. 

PREVIOUS  DISEASES 

A  history  of  certain  diseases  prior  to  the  development  of  tuber- 
culous manifestations  is  possessed  of  undoubted  diagnostic  significance, 
both  in  children  and  adults.  A  severe  attack  of  measles,  whooping-cough, 
typhoid  fever,  pneumonia,  pleurisy,  or  influenza  may  represent  the  first 
signal  of  approaching  danger.  The  symptoms  of  pulmonary  infection 
may  develop  shortly  after  the  subsidence  of  the  acute  disorder,  or  only 
after  prolonged  intervals,  when  the  restoration  to  health  is  apparently 
complete.  A  diagnosis  of  the  tuberculous  nature  of  a  sthenic  pneumonia 
may  be  made  in  some  cases  from  the  tenth  to  the  fourteenth  day,  but 
in  others  not  until  after  the  lapse  of  several  weeks.  The  resolution, 
though  slow,  may  appear  sufficiently  progressive  to  disabuse  the  mind 
of  the  clinician  concerning  the  possibility  of  tuberculosis.  Sometimes 
there  is  a  seeming  recovery  from  the  initial  disease,  save  for  the  failure 
of  the  patient  to  regain  a  full  measure  of  strength  and  vitality.  Fre- 
quently no  suspicion  of  the  onset  of  consumption  is  entertained,  the 
pneumonia  being  supposed  to  furnish  an  ample  explanation  for  the  im- 
paired general  condition.  In  a  similar  manner  a  protracted  convalescence 
from  typhoid  fever  or  malaria  often  represents  the  period  of  early  tuber- 
culous manifestations.  In  many  of  these  cases  the  tuberculous  infection 
is  present  from  the  very  beginning,  but  the  evidences  of  pulmonary 
invasion  may  be  recognized  only  after  a  considerable  interval.  I  have 
observed  a  few  cases  in  which  the  possibility  of  a  pure  tuberculous  infection 
with  initial  typhoidal  manifestations  could  be  completely  eliminated, 
yet  after  a  slow  and  tedious  convalescence  from  unquestionable  typhoid 
the  subjective  and  objective  evidences  of  tuberculosis  were  detected. 

The  history  of  an  idiopathic  pleurisy  with  or  without  effusion  is 
assuredly  a  factor  of  considerable  importance  in  cases  presenting  symp- 
toms and  signs  of  doubtful  interpretation.  A  very  large  proportion 
of  idiopathic  pleurisies  are  known  to  be  tuberculous  in  character,  irrespec- 
tive of  the  later  appearance  of  distinct  pulmonary  lesions.  Sixty-seven 
of  my  cases  out  of  a  total  of  2070  present  the  record  of  a  previous  pleurisy. 
The  history  of  pleurisy  without  assignable  cause  should  suggest,  even  in 
the  absence  of  well-defined  clinical  manifestations,  at  least  a  strong 
possibility  of  existing  pulmonary  tuberculosis. 

In  obscure  cases  the  history  of  influenza,  either  recent  or  remote, 
furnishes  still  another  landmark  pointing  toward  a  tuberculous  process. 
The  relation  of  this  infection  to  the  subsequent  development  of  tubercu- 
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losis  has  been  discussed  in  earlier  pages.  It  has  been  contended  by 
some  that  the  onset  of  consumption  following  influenza  is  accounted 
for  largely  by  the  means  offered  for  the  more  extensive  distribution 
of  tubercle  bacilli.  This  hardly  appears  reasonable,  a  simpler  explana- 
tion being  found  in  the  increased  vulnerability  of  the  tissues  through 
the  influence  of  a  prevailing  epidemic,  in  connection  with  the  frequency 
of  latent  infections.  In  any  event  the  symptoms  of  consumption  have 
often  appeared  some  weeks  or  months  after  an  attack  of  influenza  in 
individuals  formerly  in  perfect  health.  The  previous  occurrence  of 
influenza,  therefore,  in  cases  admitting  of  considerable  doubt,  must  be 
accounted  a  factor  of  some  diagnostic  importance. 

The  etiologic  significance  of  pulmonary  hemorrhages  has  been  reviewed 
in  a  preceding  section.  The  fact  that  about  20  per  cent,  of  all  pulmonary 
hemorrhages  appear  in  the  midst  of  apparent  health  as  the  first  symptom 
referable  to  tuberculosis  indicates  the  vast  importance  to  be  attached 
to  this  history  in  doubtful  cases.  As  previously  asserted,  a  moderately 
severe  hemorrhage  may  take  place  in  the  entire  absence  of  subjective 
symptoms  or  of  physical  signs,  even  upon  rigid  physical  examination. 
While  the  history  of  a  remote  pulmonary  hemorrhage,  with  or  without 
occasional  recurrences,  does  not  yield  indisputable  testimony  as  to 
the  existence  of  a  possible  concealed  focus  of  tuberculous  infection,  the 
fact  remains  that  such  admission,  in  association  with  constitutional 
symptoms,  even  of  a  doubtful  character,  must  be  regarded  as  strongly 
in  favor  of  pulmonary  tuberculosis.  In  each  instance  of  pulmonary 
hemorrhage  of  uncertain  origin,  however,  a  pronounced  effort  should 
be  made  to  determine  beyond  peradventure  the  absence  of  other  con- 
ditions capable  of  explaining  its  occurrence.  A  provisional  conclusion 
as  to  the  tuberculous  significance  of  pulmonary  hemorrhage  can  be 
reached  only  by  a  careful  systematic  elimination  of  other  possible  etio- 
logic factors,  as  mitral  disease,  vicarious  menstruation,  purpura  hsemor- 
rhagica,  etc. 


CHAPTER  XL 

PRESENT  CONDITION 

THE  principal  diagnostic  features  relating  to  the  character  and  extent 
of 'constitutional  disturbance  are  cough,  loss  of  weight,  fever,  and  accel- 
eration of  pulse.  These,  in  connection  with  the  physical  and  bacteriologic 
evidences,  usually  yield  information  of  an  undoubted  character. 

COUGH 

The  cough,  which  has  been  described  at  length  under  General  Symp- 
tomatology, is  often  the  first  subjective  manifestation  of  pulmonary  tuber- 
culosis. It  is  more  frequently  present  than  any  Bother  initial  symptom, 
and  at  once  attracts  attention  to  some  involvement  of  the  respiratory 
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tract.  It  often  serves  a  useful  purpose  in  arousing  the  early  apprehension 
of  patient  and  friends,  and  is  of  signal  value  in  exciting  the  suspicion  of 
the  physician  as  to  a  possible  tuberculous  invasion.  Upon  investigation 
the  cough  may  be  found  to  be  occasioned  by  catarrhal  bronchitis  or 
laryngitis,  an  elongated  uvula,  or  a  follicular  pharyngitis.  While  fre- 
quently dependent  upon  conditions  other  than  tuberculosis,  its  persistence 
in  the  absence  of  readily  explained  cause,  particularly  in  combination 
with  loss  of  weight  or  fever,  should  be  construed  as  strongly  indicative 
of  a  tuberculous  infection,  despite  failure  to  elicit  characteristic  physical 
signs.  A  negative  exploration  of  the  chest  in  such  cases  does  not  remove  the 
burden  of  proof  resting  upon  the  examiner  who  doubts  a  tuberculous  involve- 
ment. 

The  cough  of  incipient  tuberculosis  is,  indeed,  a  variable  quantity.  It 
may  not  be  present  at  all,  or  its  severity  may  be  out  of  all  proportion  to 
other  manifestations  of  beginning  tubercle  deposit.  There  is  no  relation 
whatever  between  this  symptom  and  the  nature  or  extent  of  the  tubercu- 
lous process.  In  early  cases  the  temperamental  idiosyncrasies  of  the 
patient  are  apparently  an  important  determining  factor  in  the  degree 
and  character  of  the  cough.  This  may  consist  merely  of  a  slight  clearing 
of  the  throat  at  intervals,  or  the  cough  may  occur  in  severe  paroxysms, 
with  or  without  expectoration.  It  is  frequently  of  a  distinctly  nervous 
type,  in  which  event  it  may  be  accompanied  by  other  evidences  of  hysteria. 
It  is  subject  to  much  variation  in  the  same  individual,  according  to  the 
influence  of  external  causes  and  the  facilities  afforded  for  mental  dis- 
traction. The  cough  of  incipient  phthisis  is  more  likely  to  occur  in  the 
early  morning  and  to  disappear  (Juring  the  balance  of  the  day. 

Hoa.rseness  may  develop  during  the  latter  part  of  the  afternoon,  or  it 
may  precede  all  other  symptoms,  and  from  its  persistence  afford  a  strong 
suspicion  of  an  underlying  tuberculous  infection.  The  appearance  of  the 
cords  may  be  almost  normal,  or  there  may  be  thickening  and  reddening 
from  an  existing  catarrh  in  association  with  other  laryngeal  changes. 
In  very  early  stages  of  consumption  the  diagnostic  value  of  cough  or  hoarse- 
ness consists  almost  entirely  of  the  suggestion  offered  to  the  examiner 
of  possible  intrathoracic  disease.  If  the  cough  does  no  more  in  such 
cases  than  to  emphasize  the  necessity  of  a  thorough  chest  examination, 
and  a  judicial  inquiry  as  to  the  significance  of  accompanying  symptoms, 
this  surely  is  sufficient  to  establish  its  clinical  value. 

LOSS  OF  WEIGHT 

Loss  of  weight  has  long  been  regarded  as  one  of  the  cardinal  mani- 
festations of  consumption,  but  its  diagnostic  significance  in  incipient 
cases  appears  to  have  been  exaggerated  to  a  great  extent. 

In  very  early  cases  the  impairment  of  nutrition  is  but  trifling  or 
absent  altogether.  Slightly  later  in  the  disease  it  is  an  almost  invariable 
accompaniment  of  other  symptomatic  disturbances,  and  is  then  highly 
suggestive  of  tuberculosis.  As  a  general  rule,  patients  exhibiting  decided 
emaciation  have  been  afflicted  for  a  long  time,  and  manifest  other  evi- 
dences of  the  tuberculous  nature  of  the  affection.  Cases  displaying  pro- 
nounced loss  of  weight  early  in  the  disease  are  necessarily  those  with  acute 
onset,  and  considerable  elevation  of  temperature.  In  such  cases  the 
diagnosis  is  not  made  upon  the  basis  of  the  diminished  weight,  but 
rather  by  virtue  of  the  accompanying  symptoms  and  physical  signs. 
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Even  without  cough,  expectoration,  or  fever,  if  combined  with  loss  of 
strength,  shortness  of  breath,  and  acceleration  of  pulse,  with  failure  of 
appetite  without  satisfactory  explanation,  emaciation  strongly  empha- 
sizes the  need  of  exhaustive  physical  investigation  with  .-c-ray  'examina- 
tion and  the  employment,  in  occasional  instances,  of  the  tuberculin 
tests. 


FEVER 

The  importance  of  fever  is  perhaps  greater  than  that  of  any  other 
subjective  symptom  during  the  early  stage  of  tuberculosis.  While 
its  absence  constitutes  no  argument  for  the  exclusion  of  a  positive  diag- 
nosis, its  presence  under  certain  conditions  is  "assuredly  a  feature  of 
exceeding  diagnostic  value.  Statements  of  patients  regarding  the 
existence  of  fever  are  frequently  unreliable.  Many  experience  no  sen- 
sations of  increased  warmth  or  flushing  of  the  cheeks.  These  patients 
quite  invariably  deny  the  presence  of  fever,  which  is  revealed  only  by 
the  intelligent  use  of  the  thermometer.  Almost  to  an  equal  extent  is 
it  unsafe  to  place  dependence  upon  the  reports  of  invalids  who,  with- 
out competent  instruction,  have  been  taking  their  own  temperature. 

Nothing  is  more  certain  regarding  the  fever  of  phthisis  than  its  ex- 
treme variability,  not  only  at  different  hours,  but  upon  succeeding  days. 
It  is  clear  that  unless  the  temperature  is  taken  frequently  and  systematic- 
ally, the  acquirement  of  accurate  knowledge  concerning  the  fever  record 
is  well-nigh  impossible.  It  has  been  a  source  of  ever-recurring  surprise 
to  learn  in  many  individual  instances  that  physicians  were  content  to 
observe  the  temperature  but  once  a  day,  and  then  only  during  the  morn- 
ing hours.  A  negative  result  often  attends  several  observations  of 
the  temperature  daily,  despite  considerable  intervening  elevations.  To 
obtain  approximately  correct  information  the  thermometer  must  be 
used  in  suspected  cases  at  intervals  of  every  two  hours,  and  preferably 
during  a  period  of  several  weeks. 

When  practicable,  the  temperature  should  be  taken  by  some  person 
other  than  the  patient,  and  a  careful  record  maintained.  I  have  ob- 
served many  invalids  who  have  been  instructed  by  their  medical  atten- 
dants to  avoid  the  taking  of  temperatures  on  account  of  a  possible  un- 
fortunate mental  influence.  It  is  not  uncommon  to  note,  among  nervous 
people,  a  tendency  to  take  the  temperature  frequently,  with  an  excessive 
mental  perturbation  following  even  slight  elevations.  In  exceptional 
instances  objections  to  the  use  of  the  thermometer  may  be  sustained 
after  the  diagnosis  has  once  been  established,  but  during  the  period  of 
early  observation,  in  doubtful  cases,  its  use  should  be  insisted  upon, 
regardless  of  all  other  considerations. 

Employment  of  the  thermometer  represents  one  of  the  old-fashioned 
principles  of  diagnosis,  the  careful  and  painstaking  application  of  which, 
in  recent  years,  too  frequently  has  been  overlooked.  Notwithstanding 
irreconcilable  differences  in  the  various  makes  of  thermometers,  reasonably 
accurate  results  may  be  secured,  provided  the  instrument  is  retained 
in  the  mouth  for  a  sufficient  time.  One-minute  or  two-minute  ther- 
mometers are  often  extremely  unreliable.  Regardless  of  the  particular 
type  employed,  the  "instrument  should  be  held  under  the  tongue  with 
the  lips  tightly  closed  for  not  less  than  five  minutes,  any  shorter  reten- 
tion being  practically  valueless.  As  a  general  rule,  the  temperature 
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should  be  taken  indoors,  as  there  is  often  noted  in  cold  weather  a  differ- 
ence of  from  one-half  a  degree  to  a  degree,  according  as  the  patient  is 
in  the  open  air  or  in  the  house.  I  have  found,  during  the  winter,  that 
patients  necessarily  housed  upon  stormy  days  exhibit  a  uniform  eleva- 
tion of  temperature. 

The  characteristics  of  the  temperature  which  are  of  more  especial 
importance  are  its  irregularity  and  atypical  course,  its  usual  but  not 
invariable  rise  in  the  evening,  and  the  exhibition  of  an  average  for  the 
day  slightly  above  normal.  Occasionally,  in  cases  with  very  incipient 
infection,  the  temperature  is  slightly  elevated  after  a  hearty  meal,  physical 
exercise,  and  during  periods  of  temporary  excitement.  Fever  in  some 
cases  may  be  expected  to  attend  the  time  of  menstruation  and  the  ensuing 
few  days.  It  is  frequently  present  at  noon,  only  to  subside  toward 
evening,  or  it  may  be  absent  during  almost  the  entire  day,  and  rise  late 
in  the  afternoon.  In  children  the  range  of  temperature  is  usually  higher 
than  in  adults,  though  not  always.  At  the  other  extreme  of  life  the  fever 
is  proportionately  lower  and  sometimes  absent  altogether,  in  spite  of 
the  existence  of  an  active  tuberculous  process.  A  diurnal  range  of  tem- 
perature, which  maintains  an  average  somewhat  above  normal,  without 
assignable  cause,  should  direct  suspicion  toward  a  tuberculous  involvement, 
even  if  accompanying  symptoms  are  exceedingly  indefinite. 

ACCELERATION  OF  THE  PULSE 

There  is  often  no  characteristic  change  in  the  pulse  during  the  incipient 
stage  of  consumption,  it  being  apparently  normal  in  very  many  cases. 
Sometimes,  however,  changes  occur  during  the  incipiency  of  the  infec- 
tion, and  even  before  a  demonstrable  bacillary  stage.  The  pulse  is  often 
of  low  tension,  weak,  irritable,  or  rapid.  Tachycardia,  from  unknown 
cause,  is  particularly  suggestive  of  tuberculous  infection.  While  the 
heart  and  aorta  are  perhaps  of  small  size  in  such  cases,  as  stated  by 
Brehmer,  clinical  verification  is  seldom  possible.  The  pulse  is  subject 
to  considerable  variation  as  a  result  of  comparatively  trifling  conditions, 
as  slight  exertion,  animated  conversation,  or  other  causes  of  nervous 
excitation.  A  factor  of  some  importance  is  the  irritability  and  accelera- 
tion of  the  pulse  upon  change  of  position,  although  at  rest  it  may  appear 
entirely  normal.  This  view  is  directly  opposed  to  the  opinion  of  those 
who  maintain  that  the  characteristics  of  the  pulse  are  unmodified  by 
change  of  position.  Acceleration  accompanying  pyrexia  is  of  less  signifi- 
cance than  that  which  results  from  emotional  excesses  suggesting  nervous 
cardiac  instability. 

EXPLORATION  OF  THE  CHEST 

The  results  of  physical  examination,  even  in  the  incipiency  of  the 
disease,  usually  exceed  in  importance  all  other  features  of  diagnosis. 
A  detailed,  painstaking  examination  immediately  upon  the  development 
of  suspicious  symptoms  may  suffice  to  establish  a  diagnosis  considerably 
in  advance  of  the  appearance  of  bacilli.  Unfortunately,  exploration 
of  the  thorax  is  often  deferred  until  a  provisional  diagnosis  has  become 
apparent  from  the  rational  symptoms. 

^  It  is  important  to  emphasize  the  necessity  of  a  more  strict  and  con- 
scientious adherence  to  the  principles  of  physical  diagnosis,  which  are 
ignored  in  so  many  instances.  Attention  should  again  be  called:  (1) 
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To  the  delay  in  insisting  upon  physical  examination  until  long  after  the 
development  of  pronounced  constitutional  and  pulmonary  impairment; 
(2)  failure  to  examine  upon  the  bare  skin,  the  presence  of  clothing  effectu- 
ally preventing  any  approach  to  accurate  results;  (3)  neglect  to  examine 
the  entire  chest,  the  bases,  interscapular  spaces,  and  axillary  regions 
often  being  overlooked,  notwithstanding  evidences  of  clearly  denned 
tuberculous  infection;  (4)  failure  to  utilize  cough  preceding  forced 
inspiration  in  eliciting  the  presence  of  moisture  in  the  finer  tubes. 

The  physical  signs  of  the  various  stages  of  consumption  have  been 
described  in  the  preceding  section,  but  it  is,  perhaps,  well  to  review 
briefly  a  few  features  pertaining  to  cases  of  incipient  infection.  The 
attention  of  the  examiner  should  be  directed  to  a  possible  retraction 
at  the  apex  and  to  a  localized  retardation  of  respiratory  movements. 
Upon  palpation  he  should  carefully  note  the  existence  of  increased  vocal 
fremitus,  particularly  at  the  left  apex.  The  absence  of  slight  percussion 
dulness  must  not  be  misconstrued,  the  tuberculous  process  often  being 
capable  of  recognition  upon  auscultation  considerably  before  the  evidences 
of  consolidation  are  apparent.  Especial  attention  should  be  given  to 
outlining  the  boundaries  of  percussion  resonance  at  the  apices  in  order 
to  determine  the  shrinkage  from  infiltration  or  contraction. 

Although  the  examiner  must  be  on  the  alert  to  recognize  minor 
changes  upon  auscultation,  even  before  the  appearance  of  moisture , 
the  presence  of  unilateral  apical  rales  are  of  especial  significance,  and  are 
almost  always  pathognomonic  of  consumption.  Considerable  importance 
attaches  to  changes  in  the  spoken  and  whispered  voice.  In  cases  of  slight 
infiltration  the  spoken  voice  may  exhibit  merely  an  increased  intensity 
of  vocal  resonance,  but  with  a  greater  degree  of  consolidation  distinct 
bronchophony  is  obtained.  An  element  not  always  appreciated  is  an 
intensification  of  the  whispered  voice.  This,  if  present  at  one  apex, 
and  particularly  the  left,  suggests  a  diminution  of  the  air-content  of  recent 
or  remote  tuberculous  origin. 

The  presence  of  moist  rales,  percussion  dulness,  increased  fremitus f 
or  vocal  resonance,  with  unusual  intensification  of  the  whispered  voice, 
is  more  or  less  easy  of  recognition  in  comparison  with  the  finer  devia- 
tions from  normal  respiratory  sounds.  For  the  detection  of  the  latter 
changes  the  utmost  concentration  of  the  mind,  added  to  a  somewhat 
extended  experience,  is  absolutely  essential.  It  is  customary  to  describe 
the  modifications  of  pitch,  intensity,  quality,  and  rhythm  of  the  apical 
respiration  as  bronchovesicular.  Aside  from  feebleness  of  respiration  and 
the  impure  type  previously  described,  it  is  difficult  to  conceive  of  any  pro- 
nounced deviation  from  the  normal  vesicular  respiration  in  early  phthisis 
which  does  not  entail  changes  conforming  to  this  type  of  breathing. 

In  the  event  of  very  slight  pathologic  change  involving  the  mucosa 
of  the  finer  tubes  there  may  be  noted  but  slight  modification  of  the 
normal  respiration.  The  vesicular  element  markedly  ^  predominates 
over  the  bronchial  without  appreciable  abnormality  in  the  pitch,  intensity, 
or  duration  of  the  expiratory  sound.  The  change  from  the  normal  may 
relate  exclusively  to  the  inspiration,  and  partake  merely  of  a  roughening 
of  the  sound,  produced  by  the  thickened  mucosa,  which  impedes  the  free 
entrance  of  air.  This  is  sometimes  designated  as  roughened  breathing, 
to  which  allusion  has  been  made  upon  page  280.  This  may  represent 
one  of  the  very  first  auscultatory  signs  of  incipient  phthisis,  but  it  is  hard 
to  imagine  how  any  considerable  obstruction  of  the  lumen  can  exist 
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without  likewise  interfering  with  expiration,  prolonging  its  sound,  and 
raising  the  pitch  to  some  extent.  The  inspiratory  sound  in  some  cases 
may  be  interrupted,  giving  rise  to  the  appellation  "  cog-wheel"  respiration, 
but  this  is  sometimes  recognized  among  the  non-tuberculous. 

As  has  been  explained,  modifications  of  the  respiratory  sounds  dis- 
coverable at  the  left  apex  are  possessed  of  much  greater  significance 
than  at  the  right  on  account  of  the  normal  disparity  between  the  two 
sides.  If  these  signs  are  detected  at  the  left  apex,  they  may  be  regarded 
as  pathognomonic  of  a  tuberculous  process.  The  presence  of  unilateral 
rales  at  either  apex  is  of  infinitely  greater  importance.  They  may  be  pres- 
ent in  the  morning  and  disappear  in  the  afternoon,  only  to  recur  upon 
the  following  day.  Indistinct  and  indefinite  rales  may  assume  greater 
prominence  following  the  temporary  administration  of  potassium  iodid. 

Through  the  detailed  application  of  the  principles  of  palpation, 
auscultation,  and  percussion,  irrespective  of  the  newer  and  special  aids 
to  diagnosis,  the  nature  of  the  tuberculous  process  may  be  recognized 
in  many  instances  prior  to  positive  bacteriologic  evidences. 

SPUTUM  EXAMINATIONS 

The  discovery  of  tubercle  bacilli  in  the  sputum  furnishes  the  most 
convincing  proof  as  to  the  true  nature  of  the  pulmonary  affection.  While 
their  presence  may  be  regarded  as  conclusive  evidence,  their  non-recogni- 
tion, save  by  an  expert  after  repeated  examinations,  does  not  preclude 
their  existence  in  the  sputum.  Their  demonstrable  absence  from  a  single 
specimen,  even  following  an  exhaustive  search  in  accordance  with  a 
careful  technic,  affords  no  absolute  information  as  to  the  non-tuberculous 
character  of  the  affection. 

It  is  by  no  means  uncommon  to  observe  well-defined  clinical  mani- 
festations of  tuberculosis  despite  negative  bacteriologic  findings.  Turban 
has  reported  tubercle  bacilli  in  the  sputum  in  but  325  out  of  408  patients 
at  various  periods  of  the  disease — in  37.5  per  cent,  of  those  in  the  first 
stage,  and  89.9  of  those  in  advanced  stages.  According  to  Keating, 
Nagel  has  detected  tubercle  bacilli  161  times  among  1081  female  patients, 
or  in  14.9  per  cent.;  in  11  instances  out  of  762  incipient  cases,  or  1.4 
per  cent.;  in  100  out  of  264  who  were  moderately  advanced,  or  38  per 
cent.;  and  of  those  in  the  third  stages,  91  per  cent.  An  analysis  of  the 
annual  reports  of  many  American  sanatoria  discloses  the  fact  that  a  very 
considerable  number  of  patients  are  admitted  as  tuberculous  upon  the 
basis  of  the  clinical  manifestations  but  without  tubercle  bacilli  in  the 
sputum.  Brown  has  reported  the  recognition  of  tubercle  bacilli  in  42 
out  of  90  incipient  cases,  or  46.7  per  cent.  He  failed  to  discover  the 
microorganism  in  7  cases  among  87  who  were  moderately  advanced. 
Keating  reports,  from  a  study  of  the  available  records  in  several  German 
sanatoria,  that  out  of  3429  patients  with  expectoration  upon  admission, 
bacilli  were  found  in  only  "39.4  per  cent,  of  the  cases,  28.2  per  cent,  of 
those  in  the  first  stage,  31.9  per  cent,  as  described  between  the  first 
and  second  stage,  49.3  per  cent,  in  the  second,  63.3  per  cent,  between 
the  second  and  third,  72.1  per  cent,  in  the  third."  Hamman  has  reported 
that,  taken  as  a  whole,  about  50  per  cent,  of  patients  in  the  German 
sanatoria  do  not  have  tubercle  bacilli  in  the  sputum. 

The  all  too  prevalent  habit  of  delaying  the  diagnosis  of  consumption 
until  the  appearance  of  the  bacillus  is  a  practice  calculated  to  relieve  the 
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physician  of  a  portion  of  his  ostensible  responsibility,  but  in  reality  this 
constitutes  a  technical  evasion  of  his  moral  obligation  to  the  patient. 
The  most  pernicious  feature  of  a  diagnosis,  founded  exclusively  upon  the 
discovery  of  bacilli,  relates  to  the  unnecessary  delay  before  remedial 
measures  are  adopted.  This  laxity  is  fraught  with  very  considerable 
danger  to  the  invalid,  who,  resting  in  a  position  of  false  security,  loses 
not  only  valuable  time,  but  a  measure  of  opportunity  as  well,  in  the  struggle 
to  secure  arrest  after  the  so-called  open  stage  of  tuberculosis  has  developed. 

It  is  true  that  there  is  a  certain  burden  of  responsibility  imposed  upon 
the  physician,  who  assumes  to  diagnose  pulmonary  tuberculosis  without 
incontrovertible  bacillary  evidence  of  its  existence.  This  obtains  par- 
ticularly on  account  of  the  radical  advice  necessarily  given  with  reference 
to  methods  of  living,  suspension  of  work,  change  of  occupation,  severance 
from  family,  and  recourse  to  favorable  climates.  On  account  of  the 
involved  responsibility  and  through  motives  of  personal  interest  in  the 
invalid  and  family,  the  clinician  may  often  hesitate  to  pronounce  sentence 
without  the  corroborative  evidence  furnished  by  bacilli. 

In  cases  in  which  the  combined  subjective  symptoms  and  signs  are 
strongly  suggestive  of  a  tuberculous  process,  there  can  be  no  greater 
dereliction  of  duty  on  the  part  of  the  physician  than  to  withhold  the 
diagnosis  until  the  appearance  of  bacilli.  On  the  other  hand,  in  the 
absence  of  clearly  defined  indications  of  tuberculous  infection,  an  unquali- 
fied positive  decision  should  not  be  reached  through  the  uncertain  interpre- 
tation of  a  single  factor,  even  though  possessed  of  considerable  clinical 
interest.  Among  those  who  are  apt  to  pride  themselves  upon  a  refinement 
of  diagnosis,  there  seems  to  be  a  growing  tendency  to  advocate  unreserv- 
edly the  rendering  of  an  affirmative  opinion  entirely  independent  of  the 
bacilli. 

In  the  interests  of  the  profession  and  of  humanity  it  is  time  a  note  of 
warning  was  sounded,  for  fear  lest,  in  the  midst  of  ultrascientific  enthusi- 
asm and  through  commendable  pride  in  detailed  clinical  study,  the  swing 
of  the  pendulum  may  eventuate  in  ill-sustained  notions,  causing  unneces- 
sary suffering  and  embarrassment  to  the  supposed  pulmonary  invalid. 
It  is  well  to  maintain,  as  far  as  possible,  a  rational  and  moderate  attitude 
with  reference  to  the  discovery  of  bacilli  before  making  an  unqualified 
diagnosis  of  consumption.  Results  which  ultimately  are  to  be  satisfactory 
to  the  patient,  relatives,  and  to  the  physician  himself  will  be  attained 
only  through  a  careful  weighing  of  all  the  evidences  presented  and  a 
judicial  determination  of  their  combined  import. 

A  practical  objection  to  withholding  invariably  the  diagnosis  until 
the  recognition  of  bacilli  arises  from  the  fact  that  there  are  a  considerable 
number  of  physicians  who,  through  insufficient  training  and  inadequate 
technic,  are  unable  to  detect  bacilli  until  they  are  present  in  large  numbers 
and  the  disease  has  correspondingly  advanced.  Another  though  less 
frequent  source  of  error  relates  to  the  detection  of  supposed  tubercle 
bacilli  by  superficial  observers.  It  thus  appears  that  the  practical 
value  of  the  sputum  examination,  no  less  than  of  the  physical  explora- 
tion, depends  upon  the  ability  and  training  of  the,  examiner.  The 
selection  of  barren  particles  of  sputum,  the  making  of  a  thick  and  uneven 
smear,  carelessness  in  staining,  insufficient  decolorizing,  and  haste  in 
the  microscopic  search,  are  among  the  more  common  causes  of  mistaken 
conclusions  regarding  the  presence  of  bacilli. 

If  the  microorganisms  are  absent  after  several  examinations,  more 
20 
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conclusive  results  may  be  obtained  by  treating  the  sputum  with  a  solution 
of  soda  or  potash  and  centrifuging.  Kronig  advises  the  use  of  a  0.1  per 
cent,  solution  of  caustic  soda  in  the  proportion  of  from  6  to  12  parts 
to  1  of  sputum.  The  mixture  is  thoroughly  shaken,  and  after  heating 
is  centrifugalized  slightly  in  order  to  remove  the  heavier  and  undissolved 
particles  of  sputum.  The  remaining  portion  is  subjected  to  renewed 
centrifugalization  and  the  sediment  examined  for  bacilli. 

Attention  has  been  called  by  Wolff-Eisner,  Widal,  A.  Wolff,  and  others 
to  the  significance  of  lymphocytes  in  the  sputum  of  patients  presenting 
suspicious  clinical  evidences  of  tuberculosis.  It  is  asserted  that  the 
lymphocytes  make  their  appearance  in  very  large  numbers  before  the 
appearance  of  tubercle  bacilli.  They  are  said  in  some  instances  to  consti- 
tute from  33  to  90  per  cent,  of  the  sputum  cells. 

Calmette  also  attaches  considerable  importance  to  an  increase  of 
mononuclear  cells  and  to  an  absence  of  eosinophiles.  While  the  latter 
may  be  few  in  number,  their  absence  from  the  sputum  in  pulmonary 
tuberculosis  has  not  been  demonstrated,  and  it  is  doubtful  if  this  factor 
is  possessed  of  diagnostic  significance.  It  is  probable,  however,  that  when 
tubercle  bacilli  are  not  discoverable  in  the  sputum,  the  presence  of  innu- 
merable lymphocytes  in  connection  with  suspicious  clinical  data  may 
be  regarded  as  of  some  diagnostic  importance. 

Likewise  the  recognition  of  elastic  fibers  in  the  sputum  is  worthy  of 
clinical  note.  Nearly  all  specimens  of  sputum  containing  elastic  tissue 
are  expelled  by  tuberculous  subjects.  These  fibers,  as  a  rule,  do  not 
appear  in  the  very  early  stages,  but  are  rather  an  indication  of  actual 
tissue  destruction.  They  are  frequently  absent  when  the  reparative 
processes  are  well  established.  They  are  rarely  detected  in  the  sputum 
save  in  association  with  tubercle  bacilli.  Owing  to  the  facility  with 
which  tubercle  bacilli  may  be  discovered  if  present  in  any  considerable 
number,  recourse  is  now  seldom  taken  to  examination  for  elastic  fibers. 
Michaelis  recommends  spreading  the  sputum  in  a  fairly  thick  layer  upon 
a  perfectly  dry  slide,  which  is  then  subjected  for  fifteen  minutes  to  the 
action  of  Weigert's  solution  for  elastic  fibers.  A  short  differentiation  is 
obtained  after  staining  by  the  use  of  a  1  per  cent,  hydrochloric  acid  alcohol 
solution.  After  drying,  the  entire  slide  is  covered  with  cedar  oil,  the 
elastic  fibers  being  recognized  upon  examination  as  of  a  steel-blue  color 
(Wolff-Eisner). 


CHAPTER  XLI 
SPECIAL  AIDS  TO  DIAGNOSIS 

FOR  general  purposes  the  diagnosis  can  be  made  with  sufficient 
accuracy  and  celerity  without  recourse  to  the  newer  methods  or  special 
aids.  Delay  has  been  occasioned,  in  the  vast  majority  of  cases,  not 
through  inability  to  utilize  these  methods,  but  on  account  of  failure  to 
recognize  the  subjective  and  objective  clinical  data  already  available. 
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There  are  many  difficulties  in  the  way  of  establishing  an  exact  and 
early  diagnosis  through  the  agency  of  special  methods,  the  necessary 
restrictions  upon  their  employment  placing  them  beyond  the  immediate 
reach  of  the  general  practitioner.  They  may  be  regarded,  however, 
as  of  value  in  very  exceptional  and  obscure  cases.  The  newer  methods 
of  diagnosis  of  special  importance  relate  to  the  use  of  the  tuberculin 
tests,  animal  experimentation,  and  the  Ront gen-rays. 

TUBERCULIN  TESTS 

The  Subcutaneous  Method. — Save  under  very  puzzling  conditions, 
recourse  to  the  old  tuberculin  of  Koch  by  subcutaneous  injection  is  quite 
unnecessary  and  unwarranted.  When  the  diagnosis  is  sufficiently 
clear  by  other  means,  this  test  presents  no  additional  feature  of  value, 
while  its  employment,  unless  in  the  hands  of  a  careful  and  experienced 
physician,  is  vested  with  certain  possibilities  of  danger.  Shortly  after  its 
introduction  by  Koch  it  was  proclaimed  by  several  students,  as  a  result 
of  considerable  research  and  clinical  observation,  that  the  tuberculin 
served  to  renew  the  activity  of  previously  latent  foci,  and  to  disseminate 
a  general  tuberculous  infection.  Radically  differing  views  were  enter- 
tained by  pathologists  as  to  its  possible  influence,  at  a  time  when  it 
was  used  in  larger  doses  than  in  recent  years.  It  may  be  assumed  at 
present  that  the  tuberculin  in  carefully  graduated  doses  in  the  hands 
of  a  skilled  clinician  is  entirely  harmless,  the  only  danger  resulting  from 
its  indiscriminate  and  careless  administration.  In  like  manner  the 
possibility  of  correct  conclusions  following  its  use  depends  entirely  upon 
a  rigid  adherence  to  certain  precautionary  measures,  the  reaction,  if 
present,  being  of  much  or  slight  significance  according  to  the  conformity 
of  its  employment  to  certain  well-recognized  principles. 

The  production  of  a  general  reaction,  marked  by  temperature  eleva- 
tion and  more  or  less  constitutional  disturbance,  together  with  occasional 
local  manifestations,  constitutes  the  basis  of  the  test.  Some  opposition 
to  its  use  arises  from  the  exhibition  of  a  positive  reaction  in  cases  appar- 
ently not  tuberculous,  the  variable  degree  of  the  reaction,  and  some- 
times, though  rarely,  its  entire  absence  in  infected  individuals.  It  is 
important  to  note,  however,  that  when  the  reaction  has  occurred  in  the 
supposedly  non-tuberculous,  autopsy  findings  have  often  disclosed  the 
presence  of  concealed  foci  of  inactive  infection.  While  this  partly 
accounts  for  its  exhibition  among  apparently  healthy  people,  the  very 
fact  of  latent  tuberculosis  among  a  large  portion  of  the  race  detracts  to 
some  extent  from  the  significance  of  the  reaction  among  individuals  sus- 
pected of  early  pulmonary  lesions. 

The  occasional  absence  of  reaction  among  the  tuberculous  is  explained 
largely  by  failure  of  less  practised  observers  to  conform  to  a  strict  technic 
in  the  manner  of  its  employment.  The  reaction  has  been  found  to  be 
more  pronounced  in  recent  cases,  and  comparatively  slight  among  the 
far  advanced,  the  increased  tolerance  among  the  latter  suggesting  an 
effort  of  nature  toward  the  establishment  of  partial  immunity^  It  is 
possessed  of  but  little  diagnostic  significance  if  administered  in  the 
presence  of  even  slight  elevations  of  temperature,  a  fever  of  over  99°  F. 
being  sufficient  in  many  cases  to  preclude  accurate  diagnostic  interpreta- 
tions. Inasmuch  as  the  reaction  may  be  attended  by  fever  ranging  from 
one  to  three  or  four  degrees  above  normal,  it  is  readily  apparent  that  a 
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detailed  record  of  the  temperature,  for  several  days  preceding  its  admin- 
istration, is  essential.  Before  employing  the  test  the  temperature  should 
be  taken  at  not  less  than  two-hour  intervals  during  a  period  of  two  or 
three  days,  preferably  a  week,  in  order  to  avoid  any  confusion  arising  from 
ordinary  fluctuations. 

The  reaction  usually  occurs  in  the  neighborhood  of  the  tenth  hour, 
but  may  be  delayed  until  the  second  day.  It  is  sometimes  accompanied 
by  symptoms  of  more  or  less  profound  constitutional  disturbance  of  one 
or  two  days'  duration,  consisting  of  chill,  headache,  pain  in  back,  limbs, 
and  joints,  nausea  and  vomiting,  malaise,  and  general  restlessness.  These 
symptoms  usually  subside  after  a  few  hours.  A  local  reaction,  which  is 
capable  of  recognition,  is  of  more  significance  than  the  general  disturb- 
ance. While  the  local  manifestations  are  often  of  pronounced  character 
in  tuberculous  involvement  of  the  bones,  joints,  glands,  and  testes, 
the  detection  of  definite  change  in  the  areas  of  pulmonary  infection  is 
not  always  possible.  My  experience  with  the  old  tuberculin  for  diagnostic 
purposes  has  been  very  limited,  having  used  the  test  as  a  last  resort 
in  but  a  very  few  doubtful  cases.  Ample  opportunity  has  been  afforded, 
however,  to  witness  marked  local  reaction  following  the  administration 
of  the  bacillen  emulsion  for  therapeutic  purposes.  During  the  past  three 
years  this  agent  has  been  given  extended  employment  in  selected  cases. 
Thus  means  have  been  acquired  for  a  study  of  the  local  reaction  in  a  few 
conspicuous  instances.  In  connection  with  the  not  uncommon  aggra- 
vation of  cough  and  the  added  amount  of  expectoration  there  has  been 
found  in  some  instances  upon  auscultation  a  temporary  increase  of 
moisture  in  infected  areas.  With  the  bacillen  emulsion  I  have  not  been 
able  to  detect  an  appreciable  modification  of  the  former  respiratory 
sounds,  but  this  is  reported  to  have  been  recognized  at  times  after  injec- 
tion of  the  old  tuberculin. 

In  making  use  of  the  diagnostic  test  the  first  dose  should  not 
exceed  -^  of  a  milligram,  although  some  clinicians  are  accustomed  to 
employ  initial  doses  of  two  or  three  milligrams.  There  is  nothing  par- 
ticularly to  be  gained  by  adopting  the  larger  dose  in  the  beginning, 
which  in  many  cases  results  in  extreme  discomfort  to  the  patient  and 
presents  certain  elements  of  danger.  If  there  is  no  reaction  following 
its  initial  administration,  a  second  dose  may  be  given  after  the  lapse 
of  several  days,  during  which  time  the  temperature  should  be  recorded 
with  care  in  the  same  manner  as  prior  to  the  first  injection.  In  case  of 
failure  to  react  after  smaller  doses  the  injections  may  be  gradually  in- 
creased up  to  six  or  seven  milligrams.  It  is  not  advisable  to  exceed  this 
dose  in  any  event,  and  very  rarely  justifiable  to  resort  to  over  two  or 
three  milligrams.  In  case  of  a  doubtful  reaction  the  same  dose  may  be 
repeated.  This  is  the  method  of  Koch,  Petruschky,  and  other  German 
authorities.  According  to  Wolff-Eisner,  the  French  clinicians,  as  a  rule, 
do  not  exceed  a  dose  of  one-half  a  milligram.  The  only  objection  to  the 
use  of  the  smaller  doses  is  the  possible  establishment  of  a  gradual  toler- 
ance on  the  part  of  the  system  and  the  consequent  failure  to  secure  reac- 
tion. In  some  cases,  however,  hypersensitiveness  develops  as  a  result  of 
repeated  small  doses,  and  a  reaction  takes  place  in  a  tuberculous  indi- 
vidual after  a  few  injections.  Loewenstein  has  recommended  the  repeti- 
tion of  small  doses  in  cases  exhibiting  negative  reactions. 

An  intelligent  use  of  the  tuberculin  demands  the  exercise  of  the  utmost 
care  in  adjusting  the  size  of  the  dose.  This  arises  partly  from  the  necessity 
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of  diluting  the  crude  product.  It  is  well  to  make  the  dilution  at  the  time 
of  its  administration,  as  the  product  becomes  inert  after  remaining 
diluted  for  more  than  forty-eight  hours,  although  some  continue  its  use 
for  two  weeks  after  it  has  been  prepared.  The  best  method  of  dilution 
is  the  use  of  0.5  per  cent,  of  phenol  in  distilled  water.  All  the  appliances 
employed  in  its  administration,  which  include  the  syringe,  tubes,  pipets, 
etc.,  should  be  made  absolutely  sterile  by  boiling,  preceding  each  injection! 
The  most  rigid  aseptic  precautions  are  necessary  to  avoid  the  unpleasant 
consequences  of  infection. 

Those  who  make  frequent  use  of  the  tuberculin  for  diagnostic  and 
therapeutic  purposes  are  found  to  favor  various  sites  for  the  point  of 
injection,  but  it  is  extremely  doubtful  if  this  is  of  special  moment.  A  few 
prefer  to  make  the  injection  deeply  into  the  muscle  of  the  back  rather  than 
subcutaneously.  The  skin  should  be  thoroughly  cleansed  and  rendered 
aseptic  with  alcohol  or  ether.  A  sterile  pad  should  cover  the  point  of 
injection  for  at  least  twenty-four  hours. 

While  the  legitimate  scope  of  the  tuberculin  test,  when  employed 
subcutaneously  for  diagnostic  purposes,  is  extremely  small,  and  its 
field  of  usefulness  confined  to  doubtful  cases  otherwise  incapable  of  pre- 
cise determination,  it,  nevertheless,  is  safe  to  conclude  that  its  intelligent 
employment  in  this  manner  is  not  only  harmless,  but  possessed  of  a  high 
degree  of  diagnostic  value. 

The  Cutaneous  Method. — The  principle  upon  which  is  based  the 
topical  application  of  tuberculin  for  diagnostic  purposes  is  found  in  the 
local  reaction  exhibited  by  infected  individuals  following  the  administra- 
tion of  the  toxins  of  the  tubercle  bacillus.  This  sensitiveness  of  the  tissues 
was  noted  long  ago  following  the  use  of  Koch's  old  tuberculin.  While 
local  lesions  were  by  no  means  uniform,  the  frequency  of  hyperemia  and 
swelling  at  the  site  of  injection  was  often  the  subject  of  comment.  Also 
in  animal  experimentation  it  was  noted,  as  stated  elsewhere,  that  in 
many  instances  an  acquired  partial  immunity  after  primary  inocula- 
tions was  suggested  by  the  more  intense  local  reaction  attending  the 
second  injection.  Reference  is  made  in  another  chapter  to  the  action 
of  the  toxic  substances  in  the  presence  of  the  tuberculous  foci  of  infected 
individuals.  The  development  of  local  lesions  following  the  subcutaneous 
employment  of  tuberculin  suggested  a  response  of  the  tissue-cells  as  a 
result  of  the  absorptive  products  from  the  foci  of  infection. 

The  first  practical  application  of  these  principles  of  local  reaction  in 
tuberculosis  was  made  by  von  Pirquet,  who,  after  scarification,  applied 
tuberculin  and  noted  localized  swelling  and  congestion  in  tuberculous 
children.  In  May,  1907,  he  reported  his  observations  regarding  this 
cutaneous  reaction.  His  present  method  is  to  make  an  abrasion  through 
a  drop  of  a  25  per  cent,  solution  of  old  tuberculin  previously  placed 
upon  the  skin.  The  test  is  usually  performed  upon  the  forearm  for 
the  sake  of  convenience.  The  skin  is  cleansed  with  alcohol  or  ether, 
the  latter  being  preferable  on  account  of  its  more  rapid  evaporation. 
Watery  antiseptic  solutions  are  to  be  avoided,  for  it  is  desirable  that  the 
tuberculin  should  be  placed  upon  perfectly  dry  skin  and  remain  where 
deposited.  He  uses  a  vaccination  instrument  shaped  like  a  chisel,  with 
a  blunt  point  and  the  blade  made  of  platino-iridium.  Instead  of  scarify- 
ing the  skin,  as  formerly,  a  slight  abrasion  is  made  under  and  through  the 
drop  of  tuberculin.  The  vaccination  is  performed  by  a  quick  rolling 
motion,  making  a  somewhat  irregular  and  slight  puncture  If,  through 
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the  lack  of  a  suitable  vaccination  instrument  similar  to  that  adopted  by 
von  Pirquet,  scarification  in  the  ordinary  method  is  performed,  it  is 
essential  to  remove  only  the  most  superficial  layers  of  epithelium  and  to 
avoid  hemorrhage.  The  presence  of  a  blood-clot  is  likely  to  obscure  the 
reaction. 

Three  punctures  are  made  upon  the  forearm  about  one  inch  apart. 
The  one  above  is  made  through  a  drop  of  tuberculin,  and  also  the  one 
below,  but  the  middle  one  through  a  drop  of  physiologic  salt  solution  or 
of  a  5  per  cent,  solution  of  glycerin  and  0.1  per  cent,  phenol.  Inasmuch 
as  more  or  less  reddening  is  likely  to  appear  at  the  site  of  the  wound, 
from  mechanical  irritation,  the  middle  puncture  is  used  as  a  control. 
Small  pieces  of  cotton  are  placed  over  the  wounds  until  they  are  dry. 
In  order  to  avoid  contamination  of  the  control  wound  it  is  necessary  either 
to  use  a  platino-iridium  instrument  that  can  be  heated  between  the  inoc- 
ulations or  to  employ  separate  scarifiers. 

A  slight  reddening  is  often  noticeable  at  the  site  of  the  tuberculin  and 
control  wounds,  but  this  disappears  in  two  or  three  hours  after  the  inocula- 
tion. In  the  event  of  a  positive  reaction,  the  area  becomes  red  at  the 
end  of  eight  to  twelve  hours.  The  time  of  maximum  hyperemia  is  sub- 
ject to  considerable  variation  in  different  cases,  but  is  usually  at  about  the 
twentieth  to  the  twenty-fourth  hour.  The  reaction  is  occasionally  de- 
layed for  thirty-six  or  forty-eight  hours.  The  punctured  area  is  not  only 
hyperemic,  but  considerably  swollen  and  infiltrated.  The  papule  is 
often  better  appreciated  upon  palpation  than  inspection. 

Three  fairly  distinct  grades  of  redness  and  swelling  are  distinguish- 
able— the  normal  type,  the  rapid  and  less  intense  form,  and  the  delayed 
or  prolonged  type. 

In  the  first  the  reaction  begins  in  four  to  six  hours,  reaching  its  height 
in  twenty  to  twenty-four  hours,  and  subsiding,  as  a  rule,  upon  the  third 
day.  The  reaction  of  this  type  may  be  intense  or  slight.  In  the  second 
the  reaction  appears  and  retrogrades  more  rapidly  and  disappears  upon 
the  second  day  at  the  latest.  The  third  type  is  characterized  by  a  delayed 
reaction,  which  may  appear  as  late  as  the  third  or  fourth  day  and  persist 
from  one  to  three  or  four  weeks.  This,  like  the  first,  may  be  either  in- 
tense or  slight. 

A  slight  pigmentation  may  follow  the  application  of  the  cutaneous 
test,  but  usually  does  not  persist  longer  than  one  or  two  weeks.  The 
interpretation  of  von  Pirquet's  reaction  will  be  subsequently  considered. 

The  Percutaneous  Reaction. — It  has  been  shown  by  Moro  and  Dog- 
anoff  that  inoculation  may  be  successfully  performed  upon  the  uninjured 
skin  through  the  superficial  lymph-passages.  According  to  Moro,  the 
tuberculin  is  applied  in  the  form  of  an  ointment  consisting  of  5  c.c.  of 
Koch's  old  tuberculin  and  5  grams  of  anhydrous  wool-fat.  A  small 
portion  of  this  preparation,  about  the  size  of  a  pea,  is  rubbed  into  the  skin 
of  the  chest  or  abdomen  over  an  area  of  4  cubic  inches.  It  is  desirable 
to  protect  the  finger  by  a  rubber  covering.  The  skin  should  be  rubbed 
quite  hard  for  about  one-half  a  minute.  The  ointment  should  be  per- 
mitted to  remain  undisturbed  in  order  that  spontaneous  absorption  may 
take  place. 

A  positive  result  is  characterized  by  a  papular  efflorescence  over  the  area 
of  the  inunction  or  in  the  immediate  vicinity.  The  papules  may  be  but 
few  in  number  and  pale,  or  numerous  and  very  red.  The  scanty  isolated 
papules  usually  appear  in  about  twenty-four  hours,  are  not  attended  by 
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Moderate  percutaneous  reaction  (Moro  test). 
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itching,  and  disappear  in  two  or  three  days.  When  more  numerous,  they 
are  usually  somewhat  larger,  more  reddened,  and  accompanied  by  varying 
degrees  of  itching.  The  surrounding  skin  is  often  hyperemic.  These 
lesions  persist  considerably  longer  than  those  of  the  preceding  type. 
In  some  cases  a  still  more  intense  reaction  is  noted,  the  papules  being  of 
larger  size  and  accompanied  by  more  or  less  inflammatory  disturbance. 
The  eruption  may  invade  adjacent  unanointed  areas  of  skin  and  may  per- 
sist for  two  weeks.  In  this  event  the  itching  is  more  pronounced. 

t  A  somewhat  similar  method  has  been  employed  by  Lignieres,  who, 
with  Berger,  obtained  a  reaction  by  rubbing  dead  tubercle  bacilli  and 
later  undiluted  tuberculin  into  the  uninjured  skin.  To  this  test  the 
appellation  "the  cutireaction "  has  been  applied.  The  site  of  the  inoc- 
ulation is  the  inner  surface  of  the  arm  at  the  level  of  the  biceps.  The 
skin  is  shaved  and  rubbed  with  alcohol  or  xylol,  and  five  or  six  drops  of 
either  undiluted  or  concentrated  tuberculin  are  thoroughly  rubbed 'in, 
with  the  finger  protected  by  a  rubber  cot. 

A  positive  reaction  from  the  cutaneous  test  appears,  as  a  rule,  in  from 
twenty-four  to  forty-eight  hours,  and  consists  of  a  papular  eruption. 
Its  intensity  is  subject  to  considerable  variation,  ranging  from  a  few  pale 
red  papules  with  an  erythematous  areola,  which  disappear  in  a  few  days, 
to  a  confluent  vesicular  or  pustular  efflorescence  lasting  from  one  to  two 
weeks.  Small  vesicles  with  yellowish-white  centers  are  not  infrequent. 
The  papules  have  a  diameter  of  from  0.5  to  3  or  4  millimeters.  There  is 
often  slight  itching,  but  never  constitutional  disturbance.  A  pinkish 
or  brownish  pigmentation  often  persists  for  several  weeks.  The  appear- 
ance of  less  than  ten  papules  is  commonly  regarded  as  indicative  of  a 
slight  reaction,  and  more  than  ten  as  suggestive  of  a  moderate  reaction. 
A  severe  type  is  characterized  by  confluence  of  the  eruption  and  the 
evolution  of  vesicles  and  pustules. 

The  Intradermal  Method. — Mantoux  has  recently  called  attention 
to  a  local  reaction  produced  by  an  intradermal  method.  The  needle  is 
inserted  almost  parallel  to  the  skin  in  an  effort  to  reach  the  under  surface 
of  the  derma,  and  is  similar  to  those  employed  in  producing  local  anes- 
thesia of  skin  with  cocain  before  operation. 

He  injects  one  drop  of  a  1  to  5000  solution  of  Pasteur  Institute  tuber- 
culin. The  hole  in  the  needle  should  be  turned  toward  the  skin.  The 
intradermal  reaction  is  shown  by  a  localized  thickening  of  the  skin  and  the 
appearance  of  a  central  red  spot  in  about  twenty-four  hours.  It  usually 
persists  for  two  or  three  days. 

Moussu  and  Mantoux  have  reported  that  this  method  is  sufficiently 
sensitive  to  reveal  tuberculosis  in  cattle,  hogs,  goats,  and  other  domestic 
animals.  No  general  disturbance  is  produced  by  the  local  reaction. 
It  is  claimed  to  present  all  the  advantages  of  the  subcutaneous  injection 
of  tuberculin  for  diagnostic  purposes. 

The  Differential  Cutaneous  Reaction. — Detre's  modification  of  von 
Pirquet's  procedure  consists  of  the  application  to  different  portions  of  the 
skin  at  the  same  time  of  (1)  concentrated  old  tuberculin,  (2)  the  filtrate 
of  a  culture  of  human  tubercle  bacilli,  and  (3)  the  filtrate  of  a  bovine 
culture.  The  technic  is  similar  to  that  employed  by  von  Pirquet. 

It  is  claimed  that  by  this  method  tuberculous  subjects  may  be  divided 
into  two  groups,  i.  e.,  those  reacting  positively  to  human  and  those  to  bo- 
vine toxin.  He  distinguishes  between  the  "  dominant ' '  and  the  "  concomi- 
tant" papules,  allusion  to  which  has  been  made  in  connection  with  the 
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relation  of  human  and  bovine  tuberculosis,  page  60.  He  asserts  that, 
in  spite  of  repeated  examinations,  the  cutaneous  picture  continues  to  pre- 
sent the  same  characteristics,  i.  e.,  those  of  either  the  human  or  the  bovine 
reaction.  As  previously  stated,  a  greater  tolerance  is  exhibited  for  the 
toxin  corresponding  to  the  slight  or  negative  papule.  The  human  organ- 
ism is  reported  to  be  intolerant  to  the  filtrate  corresponding  to  the  "  dom- 
inant" papule,  immunization  being  secured  only  with  the  greatest  diffi- 
culty. It  is  asserted  that  most  tuberculous  individuals  can  be  immunized 
with  the  toxin  of  the  "concomitant"  papule.  If  these  statements  can 
be  verified  beyond  question,  it  is  possible  that  his  researches  will  prove 
of  vast  benefit  in  the  treatment  of  tuberculosis.  It  is  not  perfectly  clear, 
however,  that  confirmation  has  been  offered  thus  far  as  to  the  actual 
differentiation  claimed  for  his  tests,  nor  is  it  shown  demonstrably  that 
the  alleged  human  or  bovine  type  in  individuals  is  in  reality  present. 

The  Ophthalmic  Reaction. — A  very  important  modification  of  the 
tuberculin  test,  known  as  the  ophthalmo-tuberculin  method,  has  been 
separately  introduced  by  Wolff-Eisner  and  Calmette,  and  frequently 
designated  as  the  Calmette  reaction.  This  appears  to  be  somewhat  un- 
just, as  Wolff-Eisner  is  shown  to  have  been  the  first  to  suggest  the  ex- 
periment, and  on  May  15,  1907,  to  have  reported  his  observations  con- 
cerning the  application  of  the  test  upon  150  persons  in  Berlin.  Four 
weeks  later  Calmette,  who  had  been  working  along  independent  lines, 
communicated  the  results  of  his  own  researches.  While  Wolff-Eisner 
refrained  from  positive  conclusions  regarding  the  interpretation  of  the 
reaction,  he  nevertheless  suggested  the  method  for  clinical  purposes,  and 
expressed  the  opinion  that  it  was  of  prognostic  as  well  as  diagnostic 
significance. 

The  test  consists  in  instilling  a  drop  of  a  solution  of  Koch's  old  tu- 
berculin in  0.8  per  cent,  sterile  physiologic  salt  solution  into  the  conjunc- 
tiva. Stadelmann  called  attention  to  the  sources  of  error  arising  from 
the  development  of  bacteria  in  a  weak  tuberculin  solution.  Eppenstein 
substituted  a  3  per  cent,  solution  of  boric  acid  for  the  physiologic  salt 
solution.  Wolff-Eisner's  solution  was  prepared  from  Koch's  old  tubercu- 
lin with  the  addition  of  20  per  cent,  glycerin.  On  account  of  the  possible 
irritating  action  of  the  glycerin,  Calmette  recommended  the  use  of  tu- 
berculin precipitated  by  alcohol.  By  the  use  of  95  per  cent,  alcohol  he 
precipitated  the  tuberculosis  toxins  from  the  ordinary  old  tuberculin. 
After  filtering  and  drying,  this  was  diluted  with  a  1  per  cent,  sterile  water 
or  normal  salt  solution  and  one  drop  instilled  into  the  eye.  The  Pasteur 
Institute  has  prepared  the  tuberculin  in  powder  form,  5  milligrams  of 
which,  when  diluted  by  ten  drops  of  sterile  water,  produce  a  1  per  cent, 
solution.  Sterilized  preparations  of  differing  strengths  have  since  been 
presented  for  commercial  use.  It  is  extremely  doubtful  if  the  amount  of 
glycerin  in  a  1  per  cent,  solution  of  old  tuberculin  is  sufficient  to  produce 
any  untoward  manifestations  in  the  conjunctiva,  and  for  this  reason  many 
observers  have  refrained  from  following  the  technic  of  Calmette. 

In  introducing  the  tuberculin  the  head  should  be  held  back  and  the 
lower  eyelid  retracted.  In  order  to  secure  a  complete  bathing  of  the 
conjunctiva  by  the  instilled  fluid,  Wolff-Eisner  recommends  that  the 
lower  lid  should  be  held  down  and  the  head  extended  backward  for  about 
a  minute.  Others  merely  advise  a  momentary  retraction  of  the  head  with 
movement  of  the  eyeball,  so  that  the  instilled  tuberculin  may  be  brought 
in  contact  with  various  portions  of  the  conjunctiva.  It  is  essential  to 
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A,  Slight  ophthalmic  reaction  in  the  right  eye;  B,  Moderate  ophthalmic  reaction. 
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prevent  the  loss  of  the  solution  by  the  pressure  of  the  lids,  and  to  avoid 
any  mechanical  irritation  produced  by  rubbing. 

The  reaction  consists  of  an  injection  of  the  conjunctiva,  the  severity 
of  which  is  subject  to  considerable  variation.  There  may  be  but  slight 
redness  of  the  caruncle  or  an  intense  hyperemia  of  the  palpebral  and  or- 
bital conjunctiva.  There  is  usually  more  or  less  secretion  with  a  moderate 
fibrinous^  or  fibropurulent  exudation.  There  is  occasionally  profuse 
suppuration  and  edema  of  the  lids.  The  reaction  may  appear  in  from 
three  to  twenty-four  hours.  In  many  cases  it  is  recognized  in  the  neigh- 
borhood of  the  eighth  hour,  but  its  appearance  may  be  delayed  for  forty- 
eight  hours  and  then  be  very  pronounced.  As  a  rule,  the  reaction  remains 
well-defined  for  two  or  three  days,  but  rarely  persists  longer  than  a 
week.  Like  the  preceding  tests,  three  degrees  of  reaction  have  been 
noted.  In  the  first  grade  there  is  but  moderate  redness  of  the  palpebral 
conjunctiva  and  caruncle;  in  the  second  a  more  intense  hyperemia  of 
the  palpebral  and  orbital  conjunctiva  with  fibrinous  exudation;  and  in 
the  third  a  deep  injection  of  the  entire  conjunctiva  and  chemosis,  with 
swelling  of  the  external  tissues.  When  the  reactions  are  quite  pronounced, 
there  may  be  itching,  photophobia,  and  the  sensation  of  a  foreign  body  in 
the  eye. 

Among  the  more  important  contraindications  is  the  existence  of 
ocular  tuberculosis,  or  a  history  of  tuberculous  keratitis  or  phlyctenular 
conjunctivitis.  Any  form  of  conjunctivitis  is  regarded  as  a  distinct  con- 
traindication by  many  observers.  The  statistics  with  reference  to  this, 
however,  are  somewhat  variable,  as  will  appear  later.  I  have  personally 
had  opportunity  to  note  the  reaction  in  several  cases  of  chronic  conjunc- 
tivitis without  unpleasant  consequences.  Smithies  and  Walker,  after  an 
extensive  experience  have  reported  that  preexisting  conjunctivitis  does 
not  appear  to  have  any  influence  upon  the  reaction  either  in  tuberculous 
or  non-tuberculous  cases.  Adam  believes  that  the  existence  of  any  form 
or  stage  of  eye  disease  is  a  contraindication  for  the  application  of  the 
test. 

Possible  Dangers  of  This  Test. — The  ophthalmic  test,  despite  the  facil- 
ity of  its  application,  has  the  disadvantage  of  producing  in  some  instances 
a  very  marked  reaction.  Aside  from  the  physical  discomfort,  serious 
injury  to  the  eye  has  been  reported  by  several  observers.  Very  numerous 
contributions  to  the  literature  of  the  subject  have  been  made,  and  some- 
what divergent  conclusions  have  been  reached  by  clinicians  according  to 
the  results  of  their  individual  experience. 

Wolff-Eisner  expresses  the  firm  conviction  that,  generally  speaking, 
no  danger  is  attached  to  the  reaction.  About  10,000  cases  have  been 
reported,  with  but  very  few  long-continued  reactions  of  the  conjunctiva, 
or  unfavorable  secondary  symptoms.  He  believes  that  very  intense 
reactions  are  the  result  of  the  indiscriminate  use  of  strong  solutions,  and 
failure  to  recognize  the  existence  of  leading  contraindications.  In  fact, 
he  reiterates  that  the  conjunctival  reaction  is  absolutely  devoid  of  un- 
fortunate consequences  if  proper  discrimination  is  observed. 

Calmette  also  ascribes  but  comparatively  slight  danger  to  the  appli- 
cation of  the  method.  He  reports  that  in  6303  tests  the  only  complica- 
tions noted  were  phlyctenular  keratitis  in  3  instances,  conjunctivitis  in 
20,  and  a  prolongation  of  the  reaction  over  three  weeks  in  72.  He  states 
that  serious  injury  to  the  eye  did  not  develop  in  any  case.  He  has  called 
attention  to  1000  instillations  by  himself  and  13,000  tests  by  different 
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observers  without  serious  complication  in  any  instance  when  ordinary 
precautions  were  taken.  The  total  absence  of  permanent  ocular  lesions 
or  visual  defect  out  of  this  large  number  of  cases  is  possessed  of  great 
significance. 

At  the  recent  International  Congress  on  Tuberculosis,  Bailliart  pre- 
sented a  report  in  the  name  of  the  Societe  de  Pathologic  Comparee 
(Commission  on  the  Ophthalmic  Reaction).  He  states,  as  a  result  of 
the  study  of  the  investigation  submitted  by  his  colleagues,  that  the 
ophthalmic  reaction  is  usually  without  danger  if  applied  only  to  eyes  free 
from  tuberculous  lesions  of  any  kind.  Letulle  regards  the  conjunctival 
reaction  as  entirely  harmless,  as  does  Denys.  Comby,  after  a  large 
experience  with  this  method  in  children,  believes  the  test  to  be  without 
danger  when  applied  to  healthy  eyes.  He  feels,  however,  that  the  re- 
action from  a  1  per  cent,  solution  is  often  too  powerful,  and  advises  the 
use  of  a  0.5  per  cent.  Wiens  and  Gunther  also  recommend  the  weaker 
solution,  reporting  unfortunate  results  from  the  1  per  cent. 

Schultz-Zehden  has  used  the  instillation  of  tuberculin  in  150  cases 
without  unfavorable  complications  in  any  instance.  The  test  was  not 
applied  in  the  presence  of  a  recent  catarrhal  corneal  ulcer  or  phlyctenular 
ulcer.  He  reports  that  healed  tuberculous  affections  of  the  eye  give  a 
negative  response. 

Oberndorff  states  that  by  mistake  a  25  per  cent,  glycerin  emulsion  of 
Koch's  old  tuberculin  was  instilled  into  the  eye  of  a  girl  fourteen  years  of 
age  without  producing  the  slightest  unpleasant  symptoms. 

Citron,  from  a  study  of  the  literature,  has  collected  important  statis- 
tics as  to  the  absence  of  eye  injury  following  the  application  of  the  test. 
According  to  Smithies  and  Walker,  Petit  reports  no  ill  effects  from  698 
positive  reactions  out  of  2974  instillations,  while  Mantoux  mentions  a 
like  experience  from  200. 

No  harmful  consequences  followed  its  application  by  Etienne  in  100 
old  men,  by  Citron  in  115  cases,  by  Cohn  in  54  typhoid  patients  with  20 
positive  reactions,  by  Fritz-Levy  after  300  tests,  by  Lignieres  from  200 
instillations  in  cattle,  by  Levy  in  120,  by  Blum  following  instillation  in 
240  patients  of  all  ages,  by  Schroeder  and  Kaufmann  after  125  tests,  by 
Damask  with  74  patients,  by  Morelli  in  276.  and  by  Gaupp  in  100.  Cleave- 
land  Floyd  reports  the  use  of  the  ophthalmic  test  in  400  infants,  children, 
and  adults  without  unfortunate  results.  Fabian  and  Knopf  also  report 
that  their  use  of  the  method  has  been  attended  by  no  injury  to  the  eye. 
Baldwin  after  noting  24  severe  reactions  out  of  1087  conjunctival  tuber- 
culin tests,  reported  by  40  clinicians  and  sanatorium  physicians,  believes 
that  the  danger  to  the  eye  is  slight.  There  was  one  instance  of  keratitis 
in  a  scrofulous  patient.  Bieg  and  Massenti  assert  that,  with  a  proper 
technic,  recourse  to  this  method  is  perfectly  safe.  True  and  Maillet 
have  performed  the  test  upon  several  patients  having  a  variety  of  eye 
lesions,  and  have  never  noticed  any  aggravation  of  the  affection  following 
its  use.  Chapin  and  Coffin  found  no  injurious  effects  from  70  tests  upon 
children  from  six  months  to  thirteen  years  of  age.  Many  other  observers 
have  reported  similar  results. 

In  my  own  experience  with  nearly  200  instillations  of  0.5  per  cent, 
solution,  mostly  in  suspected  cases,  followed  in  case  of  negative  result  by 
a  1  per  cent,  solution  in  the  other  eye,  there  has  not  been  the  slightest 
unpleasant  development.  The  reaction,  though  severe  in  a  few  cases, 
has  not  been  prolonged  over  one  week. 
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Upon  the  other  hand,  numerous  instances  of  unfavorable  conse- 
quences have  been  reported  by  observers.  Arloing  has  noted  more  or 
less  marked  dilatation  of  the  pupil,  and  rarely  myosis  accompanying  the 
reaction.  He  does  not  regard  the  test  as  free  from  danger,  and  warns 
against  the  development  of  occasional  ocular  complications,  such  as 
prolonged  conjunctivitis  and  ulceration  of  the  cornea.  Malmstrom,  from 
a  study  of  252  patients,  concludes  that  solutions  stronger  than  1  per  cent, 
are  not  entirely  harmless.  Hamill,  Carpenter,  and  Cope  report  2  cases 
of  severe  purulent  unilateral  conjunctivitis,  6  of  severe  recurring  phlycten- 
ular  conjunctivitis  with  a  corneal  ulceration  in  1,  and  a  case  of  kerato- 
scleritis  with  large  central  ulceration  of  the  cornea.  Schrumpf  describes  2 
cases  in  which  one  drop  of  a  1  per  cent,  solution  of  old  tuberculin  produced 
almost  complete  loss  of  vision,  although  the  eyes  appeared  perfectly 
normal  before  the  test.  He  believes  that  permanent  injury  to  the  eye 
may  follow  despite  the  observation  of  every  precautionary  measure. 
He  advises  great  circumspection  in  its  use.  Wiens  and  Giinther  report 
several  instances  of  unfortunate  results  following  the  appearance  of  the 
ophthalmic  reaction.  In  one  case  catarrhal  conjunctivitis  persisted  several 
months  after  the  injection;  in  another  child,  after  a  considerable  period 
of  swelling  and  suppuration  of  the  conjunctiva,  a  phlyctenular  ulcer 
eventually  developed.  In  an  adult  after  the  disappearance  of  the  initial 
suppuration,  hemorrhage  of  the  conjunctiva  occurred. 

Feer  has  observed  the  onset  of  keratitis  following  the  conjunctival  re- 
action. Out  of  344  applications  of  the  cutaneous  test  he  cites  2  instances 
in  which  the  conjunctival  method  was  also  used,  and  followed  after  a  con- 
siderable period  by  the  occurrence  of  phlyctenules  upon  the  cornea.  It  is 
not  entirely  clear,  however,  that  the  corneal  ulcers  were  attributable  to 
the  conjunctival  test  alone,  for  the  same  observer  refers  to  the  experience 
of  Moro,  Doganoff,  and  Pfaundler,  who  frequently  noted  phlyctenules 
upon  the  cornea  ten  or  fifteen  days  after  the  use  of  the  scarification 
method.  Buller  has  observed  a  phlyctenular  conjunctivitis  in  one  case 
and  a  prolonged  purulent  conjunctivitis  in  another  following  the  applica- 
tion of  a  1  per  cent,  solution.  In  still  another  there  developed  a  corneal 
ulcer  with  persistent  opacity.  Smithies  and  Walker  noted  4  prolonged 
and  rather  intense  reactions  out  of  450  instillations.  Ausset  has  reported 
a  single  case  of  prolonged  conjunctivitis  out  of  300  tests,  and  Levi  2  out 
of  220.  Collin  has  had  opportunity  to  examine  the  eyes  of  30  persons 
subjected  to  the  ophthalmic  test  and  has  found  5  cases  of  very  severe 
conjunctivitis.  He  warns  against  the  adoption  of  this  method  by  the 
general  practitioner,  whom  he  regards  as  ill-equipped  to  determine  the 
existence  of  pathologic  conditions  in  the  eye.  He  emphasizes  the  un- 
certainty as  to  the  amount  of  tuberculin  really  reaching  the  conjunctiva 
and  being  absorbed. 

De  Lapasonne  has  reported  6  cases  of  severe  eye  trouble.  He  advises 
against  the  application  of  the  test  in  order  to  distinguish  lesions  ^of  the 
eyeball,  but  believes  in  its  employment  in  the  diagnosis  of  affections  of 
the  lids,  orbit,  and  lachrymal  passages.  Van  Durme  and  Stocke  have 
reported  5  cases  of  phlyctenules  following  the  application  of  this  test; 
Brunetiere  and  Barbier,  cases  of  very  severe  phlyctenular  keratitis. 
Mackay  has  described  a  case  of  very  prolonged  conjunctivitis.  Phlycte- 
nules have  been  observed  by  Schenck  and  Seiffert,  Krause  and  Hertel. 
Webster  and  Kilpatrick,  Ebstein,  Heymann,  Buch,  Cassoute,  and 
Simonin  have  reported  the  development  of  serious  eye  trouble.  Un- 
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toward  effects  of  the  conjunctival  reaction  have  been  described  by 
Eppenstein  3  cases,  Ferrein  1,  Renon  1,  Stephenson  3,  Kalt  1,  Trousseau  2, 
and  Wolff  1. 

Rosenberger  and  Anderson  have  called  attention  to  the  fact  that  the 
normal  conjunctiva  of  the  non-tuberculous  individual  may  be  sensitized 
by  the  instillation  of  the  tuberculin  and  produce  a  very  severe  reaction. 
Stadelmann  and  others  have  corroborated  Schrumpf  s  assertion  to  the 
effect  that  the  ophthalmic  reaction  is  likely  to  reappear,  and  in  some 
instances  be  very  intense,  if  tuberculin  is  injected  subcutaneously  even 
weeks  after  the  primary  test. 

In  the  light  of  these  observations  it  would  appear  that,  while  under 
certain  precautions  the  ophthalmic  test  is  practically  harmless,  in  the 
majority  of  instances  nevertheless  its  use  is  occasionally  attended  by 
disagreeable  consequences.  Although  actual  loss  of  vision  is  extremely 
rare,  a  somewhat  uncomfortable  lesion  is  not  infrequently  produced 
which  suggests  an  avoidance  of  its  indiscriminate  application.  In  some 
instances  it  may  be  well  to  inform  patients  before  its  employment  as  to 
possible  unfortunate  developments. 

Comparative  Value  of  Various  Methods  and  Interpretation  of 
Results. — Varying  theories  have  been  presented  to  explain  the  funda- 
mental principles  of  the  tuberculin  reaction.  Numerous  observers  have 
reported  somewhat  conflicting  results  from  the  clinical  application  of 
the  several  tests.  The  evidence  thus  far  accumulated  suggests  that  there 
exists  a  definite  though  not  constant  relation  between  tuberculous  foci 
in  the  body  and  the  inoculation  of  tuberculin  by  various  means. 

Waiving  at  this  time  a  review  of  the  several  theories  formulated  with 
reference  to  the  precise  cause  of  the  reaction,  it  may  be  assumed  for 
practical  purposes  that  the  presence  of  a  tuberculous  process  and  the 
consequent  development  of  hypersensitiveness  of  the  organism  are  indis- 
pensable for  its  production. 

The  clinical  features  of  the  various  reactions  are  of  especial  interest. 
A  vast  amount  of  work  l\as  been  done  to  ascertain  their  significance  and 
relative  value.  The  literature  upon  the  subject  is  indeed  voluminous, 
the  contributions  made  during  the  past  year  being  of  so  enormous 
proportions  as  to  preclude  in  this  connection  more  than  the  briefest 
reference. 

Several  observers  have  argued  against  the  specificity  of  the  reaction, 
on  the  ground  that  it  occasionally  takes  place  in  non-tuberculous  cases, 
and  is  absent  in  a  few  who  are  demonstrably  tuberculous.  The  weight 
of  opinion,  however,  inclines  to  the  exceeding  value  of  these  tests,  a 
positive  result  being  strong  presumptive  evidence  concerning  the  exis- 
tence of  a  tuberculous  infection  in  some  portion  of  the  body.  Inasmuch 
as  reactions  have  been  found  in  the  presence  of  latent  and  inactive  foci 
as  well  as  of  acute  processes,  the  conclusions  derived  from  the  employ- 
ment of  these  methods  do  not  always  accord  with  clinical  findings.  A 
negative  test  is  of  but  very  little,  if  any,  value  when  the  clinical  evi- 
dences as  to  active  tuberculous  infection  are  perfectly  clear.  When  the 
diagnostic  findings  are  obscure,  either  a  positive  or  a  negative  test  must 
be  regarded  as  an  important  aid. 

The  several  integumental  tests,  including  the  ophthalmic  method, 
present  certain  points  of  similarity.  These  relate  to  the  approximate 
time  of  the  reaction,  the  varying  degrees  of  severity,  the  relative  infre- 
quency  in  very  early  life,  the  not  unusual  intensity  among  early  or  un- 
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suspected  cases,  the  frequent  absence  in  far  advanced  cases,  in  miliary 
tuberculosis  and  in  cachectic  patients  with  lowered  powers  of  resistance, 
the  diminished  intensity  in  cases  subjected  to  tuberculin  therapy,  the 
occasional  recurrence  following  a  subsequent  injection  of  tuberculin,  the 
development  as  a  result  of  hypersensitiveness  incident  to  repetitions  of 
the  test,  the  possibility  of  a  thermic  reaction,  and  the  not  unusual  oc- 
currence of  a  late  reaction. 

An  important  difference  between  the  cutaneous  and  ophthalmic 
reactions  is  the  much  greater  frequency  of  the  former  among  adults. 
This  has  been  attributed  by  Wolff-Eisner  and  other  observers  to  an  in- 
creased prevalence  of  tuberculous  infection  at  this  age,  and  a  response  to 
the  cutaneous  test  in  the  presence  of  long-standing,  inactive,  and  encapsu- 
lated foci.  An  important  factor  is  thought  to  be  the  lessened  absorptive 
capacity  of  the  skin  as  compared  with  the  conjunctiva,  and  the  consequent 
retention  of  concentrated  tuberculin.  The  application  of  the  cutaneous 
test,  therefore,  is  perhaps  of  less  practical  utility  among  adults  than  chil- 
dren, particularly  as  affording  information  concerning  the  existence  of  re- 
cent infection.  It  is  probable  that  in  later  years  the  ophthalmic  reaction 
is  of  more  reliable  aid  than  the  cutaneous  method  in  determining  the 
presence  of  active  tuberculous  processes.  The  use  of  the  cutaneous  tests, 
however,  is  entirely  free  from  danger,  irrespective  of  the  intensity  of  the 
reaction.  Mainini,  upon  using  this  method  in  208  cases  and  the  ophthal- 
mic in  100,  reports  that  among  patients  suspected  of  tuberculosis  the 
cutaneous  reaction  was  present  six  times  as  often  as  the  ophthalmic. 

Von  Pirquet  has  noted  that  the  percentage  of  cutaneous  reactions  cor- 
responds very  closely  to  the  postmortem  statistics  as  to  the  prevalence  of 
infection  in  children,  and  that  it  increases  progressively  with  advancing 
years.  Of  360  tuberculous  children,  88  per  cent,  were  found  to  exhibit  a 
positive  reaction,  failure  being  noted  only  among  those  who  were  far  ad- 
vanced. Autopsies  were  made  upon  100  children  from  one  to  fourteen 
years  of  age,  all  of  whom  had  been  subjected  to  the  cutaneous  test.  The 
majority  of  those  showing  tuberculous  lesions  had  exhibited  definite  re- 
actions, the  exceptions  being  those  having  very  advanced  disease  or 
miliary  infection.  The  test  had  been  negative  in  about  one-half  the 
entire  number  and  tuberculosis  subsequently  excluded  by  autopsy.  He 
has  also  reported  the  postmortem  findings  in  200  out  of  1600  children  to 
whom  the  cutaneous  test  had  been  applied  in  two  Vienna  hospitals. 
Sixty-eight  had  exhibited  a  positive  reaction,  and,  of  these,  66  at 
autopsy  showed  macroscopic  evidence  of  tuberculosis.  One  of  the  two 
failing  to  exhibit  genuine  tubercle  formation  had  pleuropericardial  adhe- 
sions. Of  the  remaining  cases  without  tuberculosis,  109  had  not 
responded  to  the  cutaneous  test.  He  has  shown  that  during  an  attack 
of  measles  tuberculous  children  fail  to  exhibit  a  response  to  the  cutaneous 
inoculation.  He  attributes  this  phenomenon  to  a  destruction  of  the 
tuberculosis  antibodies,  and  points  to  the  clinical  correspondence  shown 
by  the  rapid  advance  of  tuberculous  processes  during  and  following  an 
attack  of  measles.  Preisich  has  reported  an  absence  of  reaction  in  24 
children  on  the  fourth  day  after  the  eruption,  although  a  positive 
response  had  previously  been  exhibited. 

Petruschky  in  a  period  of  six  months  applied  the  test  to  460  patients, 
all  of  whom  were  either  definitely  tuberculous  or  exhibited  suspicious 
manifestations.  With  12  sucklings  the  results  were  negative  in  all  cases. 
With  22  children  from  one  to  six  years,  50  per  cent,  were  positive;  with 
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148  from  seven  to  fourteen  years,  75  per  cent. ;  in  69  from  fifteen  to  twenty 
years,  86  per  cent.;  in  137  from  twenty-one  to  thirty  years,  87  per  cent.; 
in  56  from  thirty-one  to  forty  years,  87  per  cent.;  and  in  16  from  forty 
to  seventy-six  years,  81  per  cent,  positive. 

Bondy  employed  the  cutaneous  method  in  350  cases,  including  mothers 
and  infants  between  the  second  and  fourth  day  after  delivery.  In  the 
mothers  he  obtained  a  positive  reaction  in  71  per  cent,  of  the  cases,  but 
in  the  babies  the  test  was  always  negative.  Ellenbeck  obtained  a  positive 
reaction  in  only  5  out  of  232  infants.  Tuberculosis  was  found  at  autopsy 
in  3,  while  clinical  manifestations  were  exhibited  by  the  other  two. 
Twenty  died  after  a  negative  response,  and  tuberculosis  was  found  in 
an  advanced  stage  in  a  considerable  number.  Reiche  did  not  obtain  a 
single  positive  reaction  from  the  employment  of  the  cutaneous  test  in 
125  infants.  Ganghofner  applied  the  test  in  552  cases,  and  almost 
invariably  found  evidences  of  tuberculosis  at  autopsy  among  those  hav- 
ing shown  a  positive  reaction. 

Both  Wolff-Eisner  and  Calmette  state  that  the  reaction  of  the  con- 
junctiva is  almost  constant  among  tuberculous  adults.  The  former  re- 
ports this  to  be  present  in  85  per  cent,  of  all  cases  of  initial  active  tubercu- 
losis, and  in  only  25  per  cent,  of  apparently  healthy  individuals.  Cal- 
mette states  that  of  2894  adults  with  distinct  clinical  evidence  of  tubercu- 
losis a  reaction  was  obtained  in  92.5  per  cent.;  of  1081  presenting  sus- 
picious manifestations,  in  57  per  cent. ;  and  of  2328  apparently  healthy, 
in  16.8  per  cent. 

Out  of  14,800  cases  tabulated  by  French  observers  a  positive  ophthal- 
mic reaction  was  obtained  in  93  per  cent. ;  and  of  1554  reported  by  the 
Germans,  in  86  per  cent.  Smithies  and  Walker  found  a  reaction  in  79 
per  cent,  of  151  patients  in  all  stages  of  tuberculosis,  but  in  93  per  cent, 
of  incipient  cases.  They  failed  to  observe  a  conjunctival  response  in  126 
people  with  other  diseases  and  in  74  normal  adults.  Eyre,  Wedd,  and 
Hertz  have  reported  an  ophthalmic  reaction  in  63  out  of  138  tuberculous 
individuals.  Engelbach  and  Shankland,  having  personally  observed 
1242  cases,  report  a  reaction  in  from  74  to  93  per  cent,  of  those  positively 
tuberculous  and  in  50  per  cent,  of  those  presenting  suspicious  manifesta- 
tions. Barney  and  Brooks  obtained  a  reaction  in  98  per  cent,  of  191 
patients  with  active  infection;  in  75  per  cent,  of  inactive  but  non- arrested 
cases;  in  40  per  cent,  of  those  arrested;  in  23  per  cent,  of  the  apparently 
cured;  in  60  per  cent,  of  suspicious  cases,  and  10  per  cent,  of  those  un- 
suspected. Malmstrom,  from  the  observation  of  252  patients,  recog- 
nized a  reaction  upon  the  first  application  of  the  test  in  69  per  cent,  of 
those  clearly  tuberculous,  and  in  17  per  cent,  upon  the  second  instilla- 
tion. Of  suspicious  cases,  37  per  cent,  exhibited  a  positive  reaction, 
and  10  per  cent,  upon  the  second  test.  Of  those  apparently  exempt 
from  tuberculosis,  a  reaction  was  obtained  from  the  first  experiment  in 
10  per  cent,  of  the  cases,  and  from  the  second  in  4  per  cent.  Baldwin  has 
reported  a  reaction  in  70  per  cent,  of  those  known  to  be  tuberculous,  in 
35.9  per  cent,  of  suspected  cases,  in  14.1  per  cent,  of  patients  having 
other  diseases,  and  in  18.3  per  cent,  of  those  apparently  well.  Christian 
obtained  a  positive  result  in  194  out  of  210  cases,  and  in  44  out  of  190 
individuals  suffering  from  other  diseases,  36  being  observed  in  the  course 
of  rheumatism. 

Numerous  investigators  have  conducted  postmortem  studies  and  ob- 
tained verifications  of  their  conjunctival  and  cutaneous  results.  Several 
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notable  instances,  however,  have  been  reported  disclosing  a  lack  of  autopsy 
substantiation  of  the  clinical  findings. 

Cohn  reports  that_  50  per  cent,  of  all  severe  cases  of  phthisis  fail  to 
react  to  the  ophthalmic  test.  He,  with  others,  calls  attention  to  the  con- 
siderable frequency  of  the  reaction  among  typhoid  fever  patients,  espe- 
cally  during  convalescence.  He  has  reported  8  positive  reactions  among 
12  patients  with  typhoid.  Calmette  suggests  that  this  occurrence  may 
be  due  to  the  presence  of  a  few  tubercle  bacilli  in  the  mesenteric  glands. 
Arloing,  however,  believes  that  the  reaction  takes  place  in  individuals 
whose  organism  is  sensitized  by  a  toxin  of  any  kind.  He  has  noted  its 
occurrence  in  non-tuberculous  rabbits  inoculated  with  typhoid  and  other 
toxins.  Positive  reactions  have  been  reported  among  non-tuberculous 
individuals  suffering  from  typhoid,  staphylococcic,  syphilitic,  or  other 
infections,  including  actinomycosis  and  leprosy.  Upon  the  strength  of 
these  observations  Arloing  questions  the  absolute  specificity  of  the 
reaction. 

Plehn  has  noted  a  positive  result  of  the  ophthalmic  test  in  2  out  of 
5  cases  of  typhoid,  in  2  out  of  5  with  scarlet  fever,  in  6  out  of  12  with 
articular  rheumatism,  in  3  out  of  6  with  acute  bronchitis,  and  in  3  cases 
of  enteritis.  None  of  these  exhibited  the  slightest  manifestation  of 
tuberculosis.  Clarke  reports  a  reaction  in  7  out  of  14  cases  of  t}^phoid. 
Krause,  Liesenberg,  Russ,  Bourget,  and  Stilling  have  all  observed  posi- 
tive results  from  the  tuberculin  instillation  in  cases  of  typhoid  fever. 
Letulle  obtained  a  conjunctival  reaction  in  40  per  cent,  of  50  patients  who 
were  ill  with  acute  diseases  other  than  tuberculosis.  Olmar  and  Terras 
report  a  very  intense  reaction  among  numerous  adults  presenting  no 
clinical  evidences  of  tuberculous  infection. 

Results  not  especially  dissimilar  from  those  already  enumerated  have 
been  reported  by  Roepke  from  the  observation  of  336  cases;  Greene  and 
Burch,  of  83;  Frissell  and  Van  Ingen  in  a  study  of  166  cases;  Necker  and 
Paschkis  from  an  examination  of  42  patients  with  tuberculous  affections 
of  the  urogenital  tract;  Hamill,  Carpenter,  and  Cope  from  the  applica- 
tion of  the  ophthalmic  test  in  158  cases,  the  von  Pirquet  in  159,  the  use 
of  both  human  and  bovine  tuberculin  in  24  cases,  the  Moro  test  in  154, 
and  the  subcutaneous  method  in  confirmation  of  the  others  in  85.  Mor- 
elli  has  recorded  results  obtained  from  the  application  of  the  cutaneous 
and  ophthalmic  tests  in  100  cases,  Monti  in  301  children,  Nicolas  and 
Gauthier  in  67  at  the  Dermatological  Clinic,  Floyd  ^  and  Hawes  in  230, 
Hamman  in  104,  and  numerous  other  workers,  including  Renschel, 
Pelton,  Lincoln,  von  Ruck,  Tice,  Willson,  Weber,  Gorlich,  Herrmann, 
Morgenroth,  Maclennan,  Malan,  Allessandri,  Hamburger,  Graef,  and 
Emmerich. 

Stadelmann  has  called  attention  to  the  occasional  recurrence  of  either 
the  cutaneous  or  ocular  reaction  upon  the  injection  of  tuberculin  even 
weeks  after  the  primary  test. 

A  varying  significance  has  been  attached  to  the  occurrence  of  a  late 
reaction,  Wolff-Eisner  regarding  it  as  indicative  in  many  instances  of  a 
partially  arrested  tuberculous  process.  Many  observers,  however,  do 
not  regard  this  as  of  especial  importance. 

Lord  has  made  many  experimental  studies  with  reference  to  the  oph- 
thalmic test  in  guinea-pigs.  He  believes  in  the  specificity  of  the  reaction, 
as  it  is  absent  in  the  non-tuberculous  animals  and  present  in  the  tubercu- 
lous. 
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Klieneberger,  after  Rosenau  and  Anderson,  believes  that  the  reaction 
upon  a  second  instillation  in  the  eye  is  indicative  of  hypersensitiveness 
rather  than  of  existing  tuberculous  foci. 

Feer  objects  to  the  employment  of  the  eye  test  in  scrofulous  children 
on  account  of  the  likelihood  of  inducing  a  severe  and  prolonged  conjunc- 
tivitis. Weber  calls  attention  to  the  probability  of  a  reaction  among 
non-tuberculous  individuals  with  conjunctivitis. 

Wolff-Eisner  and  Brandenstein  advise  the  combination  of  both  the 
ophthalmic  and  cutaneous  methods,  as  does  Roepke  and  many  other 
observers.  Pickert  and  Loewenstein  have  recently  found  by  tests  upon 
104  persons  that  the  cutaneous  reaction  is  absent  if  to  the  tuberculin  is 
added  serum  from  a  tuberculous  patient  undergoing  tuberculin  therapy. 
Moro  has  recently  noted  a  bilateral  response  in  some  cases  to  the  ap- 
plication of  the  percutaneous  method,  and  in  others  a  reaction  not 
only  in  the  area  of  inoculation  but  at  a  distant  and  not  necessarily  sym- 
metrical point.  He  regards  the  percutaneous  reaction  as  a  vasomotor 
phenomenon,  an  angioneurotic  inflammation  manifesting  itself  as  a  late 
reflex. 

Mantoux  has  reported  concerning  the  employment  of  the  intradermal 
method.  In  addition  to  the  avoidance  of  the  unpleasant  consequences 
of  the  ophthalmic  reaction,  he  believes  that  greater  reliability  of  results 
is  secured  by  the  intradermal  than  by  the  cutaneous  test.  He  has  used 
it  upon  326  adults  and  47  children,  and  has  confirmed  the  value  of  the 
reaction  by  autopsy  findings  and  animal  experimentation. 

Among  other  modifications  of  the  tuberculin  test  may  be  mentioned 
Oppenheim's  urethral  reaction,  produced  by  the  application  of  a  weak 
solution  of  tuberculin  to  the  urethra.  Another  procedure  is  the  use 
(Alantier)  of  a  wad  of  cotton  wet  with  a  few  drops  of  a  1  per  cent,  solu- 
tion of  tuberculin.  This  is  placed  upon  the  arm,  covered  with  rubber 
protective,  and  is  bandaged  for  twenty-four  hours.  The  reaction  con- 
sists of  the  formation  of  a  discrete  or  confluent  papular  or  vesicular  erup- 
tion which  appears  in  from  eight  to  twenty-four  hours. 

From  the  enormous  amount  of  experimental  research  conducted  by 
trained  observers  during  the  past  year  and  a  half,  with  somewhat  varied 
results,  it  is  evident  that  positive  conclusions  concerning  the  diagnostic 
value  of  the  various  integumental  reactions  are  as  yet  scarcely  warranted. 
A  study  of  the  literature,  together  with  the  results  of  some  personal  ex- 
perience, impels  a  belief  in  the  utility  of  the  cutaneous,  percutaneous,  and 
ophthalmic  methods  in  many  cases,  particularly  in  early  stages.  As 
previously  stated,  the  employment  of  any  of  these  tests  in  the  presence 
of  well-defined  clinical  manifestations  is  seldom  indicated.  In  doubtful 
cases  a  positive  reaction  may  be  possessed  of  considerable  significance, 
and  a  negative  response  of  still  more,  especially  if  this  failure  is  noted  upon 
a  repetition  of  the  test.  A  possible  advantage  is  to  be  derived  from  the 
simultaneous  employment  of  the  cutaneous  and  ophthalmic  methods. 
In  cases  susceptible  of  reasonable  doubt  after  a  detailed  application  of 
the  principles  of  physical  diagnosis,  the  integumental  reactions  and  the 
employment  of  the  x-ray,  recourse  may  be  taken  to  the  subcutaneous 
injection  of  tuberculin,  as  already  described.  The  practical  value  of  the 
various  tuberculin  reactions  in  an  estimate  of  the  prognosis  has  not  as 
yet  been  fully  demonstrated. 
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EXPERIMENTS  UPON  ANIMALS 

The  introduction  of  suspected  sputum  into  the  peritoneal  cavity 
or  tissues  of  animals  constitutes  a  special  means  of  diagnosis  which 
in  the  past  has  been  employed  to  some  extent.  This  is  attended  by 
some  inconvenience  and  loss  of  time,  and  is  scarcely  practicable  for  gen- 
eral use.  Further,  the  cases  are  exceedingly  rare  which  demand  ulti- 
mate recourse  to  this  method.  When  this  is  actually  true,  however,  it 
may  happen  in  some  cases  that  a  precise  determination  of  the  condition 
is  permitted  long  before  the  conclusion  of  the  animal  test.  It  has  been 
found  to  be  of  great  value  in  the  midst  of  obscure  nonprogressive  pul- 
monary conditions. 

The  test  is  made  by  the  injection  of  a  few  cubic  centimeters  of  the 
suspected  fluid  into  the  peritoneal  cavity  of  the  guinea-pig,  or  by  the 
introduction  of  the  expectoration  upon  a  sterile  platinum  loop  into  a 
pocket  produced  by  the  separation  of  the  skin  from  the  subcutaneous 
tissue.  In  either  event  the  hair  is  shaved  from  a  small  area  surrounding 
the  site  of  the  operation,  which  is  performed  under  strict  antiseptic 
precautions.  The  animal  killed  after  six  or  eight  weeks  will  show,  in 
positive  cases,  pathologic  evidences  of  a  tuberculous  infection.  Bloch  has 
recently  recommended  the  extirpation  of  the  regional  lymph-glands  at  the 
end  of  two  weeks,  and,  after  crushing,  an  examination  for  tubercle  bacilli. 
The  unfortunate  delay  in  securing  definite  information  has  been  still 
further  lessened  by  injecting  suspected  material  into  the  mammary 
glands  of  guinea-pigs  or  rabbits  which  are  suckling  their  young.  Ex- 
periments performed  by  Larrier,  Ronzoni,  and  Hirschborn  have  demon- 
strated the  presence  of  the  bacilli  in  loco  after  a  delay  of  only  five  to  ten 
days,  owing  to  the  favorable  medium  afforded  for  growth.  It  has  also 
been  shown  that  a  pronounced  reaction  may  be  obtained  shortly  after 
the  introduction  of  tuberculous  material  by  the  injection  of  tuberculin. 

Yamananchi  by  means  of  blisters  obtained  2  or  3  c.c.  of  blood-serum 
from  individuals  suspected  of  being  tuberculous  and  injected  it  into 
rabbits,  following  this  in  a  few  days  by  the  administration  of  tuberculin. 
A  very  intense  and  usually  fatal  reaction  was  exhibited  by  the  rabbits 
previously  inoculated  with  serum  from  tuberculous  patients.  No  re- 
action took  place,  however,  if  the  serum  was  taken  from  non- 
tuberculous  individuals. 

SERUM  DIAGNOSIS 

In  1898  Arloing  and  Courmont  described  the  agglutination  by  the 
blood-serum  of  tubercle  bacilli  in  homogeneous  cultures.  The  cultures, 
after  having  been  transplanted  into  glycerin  bouillon,  were  made  to  grow 
all  through  the  medium  instead  of  remaining  as  a  superficial  layer  upon 
the  surface.  The  formation  of  a  uniformly  cloudy  appearance  of  the 
culture  is  an  essential  feature  in  the  performance  of  the  test.  _  Ten  drops 
of  diluted  culture  are  placed  in  a  small  test-tube,  ten  drops  in  another, 
and  fifteen  in  the  third.  To  the  first  are  added  two  drops  of  serum  from 
the  suspected  individual,  to  the  second  one  drop,  and  to  the  third  one 
drop,  making  dilutions  respectively  of  1  to  5,  1  to  10,  and  1  to  15.  _  The 
resulting  agglutinations  are  interpreted  upon  the  basis  of  the  ordinary 
agglutinability  of  the  culture.  The  test  is  believed  by  its  advocates  to 
be  of  diagnostic  value  only  when  the  degree  of  agglutination  is  higher  than 
21 
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that  usually  exhibited  by  the  serum  of  healthy  individuals  of  the  same 
age.  As  a  means  of  diagnosis  it  possesses  slight  significance,  save  in  the 
presence  of  suspicious  clinical  evidences  of  tuberculosis,  in  which  event 
a  positive  reaction  is  said  to  be  of  decided  value.  In  such  cases  less  im- 
portance is  attached  to  a  negative  reaction.  Courmont  calls  attention  to 
the  necessity  of  enforcing  most  exact  conditions  regarding  the  choice  of 
the  culture  and  the  general  technic  of  the  test.  No  information  is  afforded 
by  a  positive  reaction  as  to  the  location  of  tuberculous  foci.  The  agglu- 
tinating power  of  the  blood-serum  is  assumed  to  vary  in  accordance  with 
the  resistance  of  the  individual,  the  maximum  being  exhibited  by  those 
whose  lesions  are  undergoing  arrest,  and  the  minimum  or  absence  of 
reaction  in  far  advanced  cases.  In  tuberculous  invalids  failure  of  the 
agglutination  test  is  interpreted  as  an  indication  of  low  resistance,  and 
therefore  of  unfavorable  prognosis. 

Arloing,  in  commenting  upon  the  comparative  merits  of  the  ophthalmic 
and  serum  reactions,  declares  that  the  former  represents  the  degree  of 
intoxication  of  the  general  organism,  but  that  the  latter  is  indicative  of 
the  forces  available  for  defense  against  the  bacillary  invasion.  Massini 
reports  that  the  agglutination  test  is  of  little  value  in  the  course  of  acute 
infections  or  in  mercury  or  lead  poisoning,  but  attaches  considerable 
importance  to  a  positive  reaction  in  association  with  other  diagnostic 
data.  Kinghorn  and  Twichell,  from  a  study  of  the  serum  agglutinations 
of  tubercle  bacilli,  have  concluded  that  the  test  is  of  no  value  in  the  diag- 
nosis of  pulmonary  tuberculosis.  Tubercle  bacilli  were  agglutinated 
almost  as  frequently  by  the  serum  of  healthy  individuals  as  by  the  serum 
of  tuberculous  patients.  The  method  had  been  employed  for  the  diagnosis 
of  the  character  of  serous  effusions.  The  agglutination  test  has  been  the 
subject  of  much  experimental  investigation,  but  its  practical  utility  has 
thus  far  failed  to  receive  complete  confirmation. 

The  Opsonic  Index. — Since  the  beginning  of  Wright's  most  interest- 
ing researches  the  opsonic  index  has  been  thought  by  some  observers  to 
afford  information  of  considerable  value  in  the  diagnosis  of  tuberculous 
infections.  The  variation  in  health  has  been  stated  to  be  from  0.8  to 
1.2,  and  variations  of  the  index  beyond  these  limits  have  been  thought  to 
be  indicative  of  existing  tuberculous  processes.  It  has  been  found,  how- 
ever, that  fluctuating  indices  are  not  infrequently  observed  among  non- 
tuberculous  individuals,  and  also  (see  page  898)  that  pulmonary  invalids 
in  various  stages  of  the  disease  may  repeatedly  exhibit  indices  within 
supposedly  normal  limits.  Kinghorn  and  Twichell,  from  a  study  of  the 
tuberculo-opsonic  indices  in  63  apparently  healthy  individuals,  found  a 
range  of  from  0.92  to  1.94.  Among  36  patients  known  to  be  positively 
tuberculous  the  indices  varied  from  0.26  to  2.26.  The  index  is  subject 
to  considerable  variation  as  the  result  of  exercise  and  the  administration 
of  tuberculin.  The  technic  is  so  difficult  and  the  opportunities  for  con- 
fusion so  numerous  as  to  render  it  extremely  difficult,  if  not  impossi- 
ble, to  form  accurate  conclusions  as  to  its  diagnostic  value. 

It  is  well  to  reiterate  that  the  utility  of  the  special  aids  to  diagnosis 
is  confined  to  relatively  few  cases,  and  that,  in  the  majority  of  instances, 
other  available  evidence  is  amply  sufficient  to  permit  a  positive  conclusion. 
The  use  of  some  of  the  newer  methods  demands  a  complicated  apparatus 
and  a  considerable  experience.  The  various  preparations  of  tuberculin, 
homogeneous  cultures  of  tubercle  bacilli,  equipment  for  opsonic  research, 
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and  guinea-pigs  are  not  always  within  the  reach  of  the  general  practi- 
tioner. As  a  rule,  their  employment  may  be  safely  reserved  for  cases 
exceptionally  obscure.  Other  special  methods  of  diagnosis  have  been 
recommended  from  time  to  time,  but  their  use  is  attended  by  much 
variability  in  results,  rendering  them  of  but  little  practical  value. 


CHAPTER  XLII 
THE  RONTGEN  RAYS 

^  THE  beginning  deposit  of  tubercle  is  not  always  associated  with  suf- 
ficient consolidation  to  disclose,  in  the  radiograph,  evidence  of  structural 
differences.  Simple  catarrhal  processes  in  the  very  incipiency  of  tubercu- 
lous infection  are  in  many  instances  impossible  of  detection  either  by  the 
fluoroscope  or  the  x-ray  photograph. 

The  existence  of  an  appreciable  deviation  from  the  normal  shadow 
presupposes  an  antecedent  pathologic  change  in  the  pulmonary  tissues. 
Provided  there  is  no  unilateral  localized  increase  of  density  observed  upon 
transillumination,  this  absence  of  asymmetric  change  may  be  assumed 
to  indicate  the  non-existence  of  any  gross  tissue  abnormality.  On  the 
other  hand,  a  structural  lesion  sufficient  to  show  a  distinct  shadow  change 
is  often,  but  not  invariably,  preceded  by  such  subjective  and  objective 
signs  as  will  warrant  an  unqualified  diagnosis.  Not  infrequently,  how- 
ever, it  is  possible  to  detect  by  the  radiograph  slight  infiltrations,  usually 
incapable  of  demonstration  by  percussion.  Any  apical  tissue  change 
resulting  from  tubercle  deposit  yielding  percussion  evidence  is  extremely 
likely  to  produce  a  well-defined  shadow. 

Differences  in  the  translucency  of  the  apices  during  respiration  may  be 
determined  by  the  use  of  the  fluoroscope,  but  great  care  is  essential  in  the 
technic  in  order  to  render  this  observation  of  any  value.  The  greater 
clearness  of  the  apices  during  deep  inspiration  is  frequently  accompanied 
by  an  appreciable  change  in  the  volume  of  this  portion  of  the  lung. 
Approximate  measurements  of  the  capacity  of  the  apices  have  been 
attempted  by  the  employment  of  the  orthodiagraph.  This  comparatively 
recent  method  of  diagnosis,  however,  which  involves  an  expenditure  of 
great  pains  and  considerable  money,  does  not  furnish  results  incapable 
of  doubtful  or  varying  interpretations. 

While  by  means  of  the  fluoroscope  moving  structures  may  be  studied 
and  the  penetration  of  the  x-rays  increased  or  diminished  during  a  single 
exposure,  the  information  derived  from  its  employment  is  sometimes  in- 
accurate, while  a  permanent  record  of  the  condition  is  not  obtained.  For 
diagnostic  purposes  greater  value  attaches  in  most  instances  to  the  radio- 
graph, this  conveying  far  more  definitely  and  completely  to  the  mind  of 
the  clinician  the  existence  and  extent  of  the  pathologic  state. 

The  use  of  the  fluoroscope  is  admittedly  of  some  aid  in  affording  an 
opportunity  to  note  the  delayed  or  diminished  descent  of  the  diaphragm, 
this  limitation  of  motion  having  been  pointed  out  by  Williams  in  1896. 
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This  has  been  reported  by  several  observers  as  characteristic  of  the  very 
incipient  stage  of  apical  involvement.  The  limitation  of  movement, 
however,  is  not  invariably  noted  in  early  cases.  It  may  be  present  in 
cases  of  long-standing  pleura!  adhesions  and  certain  abdominal  conditions 
interfering  with  the  movement  of  the  diaphragm.  In  such  cases  this 
sign  is,  of  course;  devoid  of  any  special  significance.  I  have  observed  a 
material  retardation  in  the  descent  of  the  diaphragm  upon  one  side, 
without  the  slightest  obtainable  evidence  of  tuberculous  infection.  Some 
have  reported,  as  a  result  of  transillumination,  a  distinct  appreciation  of 
the  comparatively  small  size  of  the  heart  in  consumptives.  While  this 
is  of  clinical  interest  in  yielding  confirmatory  evidence  of  previously 
entertained  impressions,  such  recognition  per  se  is  insufficient  to  justify 


Fig.  52. — Possible  thickening  at  root  of  right  lung.     Heart  of  approximately  normal  size  in  child 

of  six  years. 

an  assumption  as  to  the  existence  of  early  tuberculosis.  In  the  same  way 
it  may  be  added  that  while  wonderfully  accurate  and  valuable  informa- 
tion may  be  secured  as  to  the  extent  and  nature  of  the  structural  changes 
in  advanced  phthisis,  this  constitutes  no  evidence  as  to  the  invariable 
utility  of  the  x-ray  for  diagnostic  purposes  in  incipient  cases  without  pro- 
nounced lesions. 

One  of  the  chief  objections  to  the  use  of  the  Rontgen  rays  for  intra- 
thoracic  diagnosis  is  the  necessity  of  their  exclusive  employment  by 
experts.  Only  in  such  hands  may  it  be  possible  to  secure  sufficient  de- 
tailed definition  to  permit  of  correct  interpretations.  In  an  effort  to 
obtain  the  necessary  detail  the  time  of  exposure  should  be  as  short  as 
possible,  and  the  chest  should  be  at  rest. 
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During  the  past  two  years,  with  the  valued  assistance  of  Dr.  S.  B. 
Childs,  I  have  resorted  to  radiography  in  a  large  number  of  clearly  de- 
nned cases  of  tuberculosis,  in  order  to  compare  the  clinical  and  skiagraphic 
findings.  This  method  of  diagnosis  has  been  used  to  confirm,  if  possible, 
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Fig.  53. — Posterior  view.  Well-marked  thickening  of  right*mediastinal  pleura,  exerting  pro- 
nounced traction  at  right  apex,  shrinkage  of  apex  as  recognized  by  physical  signs  suggesting  tuber- 
culous involvement.  The  thickening  of  mediastinal  pleura  somewhat  simulates  aortic  aneurysm. 
(Compare  with  Fig.  43.) 

the  results  of  physical  examination  with  reference  'to  small  circum- 
scribed effusions,  pulmonary  cavities,  and  suspected  mediastinal  glands. 
As  a  rule,  the  information  secured  has  been  strikingly  conclusive.  As 
a  result  of  this  inquiry,  however,  previous  convictions  as  to  the  slight 
practical  value  of  the  x-my  in  the  diagnosis  of  very  incipient  cases 
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without   well-defined   structural   lesions,   have   been   substantially   con- 
firmed. 

Though  transillumination  of  the  chest  has  not  been  found  to  be  of 
great  utility  for  the  purposes  of  early  diagnosis,  save  in  exceptional  cases, 
it  has  afforded  in  some  advanced  stages  information  of  a  highly  important 


Fig.  54.— Posterior  view.  Slight  tuberculous  infiltration  at  right  apex  in  spite  of  normal  apical 
percussion  outline,  as  shown  in  Fig.  7.  Also  marked  thickening,  probably  glandular,  at  root  of  right 
lung.  Heart  small  in  size,  displaced  upward  and  to  the  right.  Note  peculiar  configuration  of  ribs. 

nature.  Decided  value  has  attached  to  its  employment  corroborative  of, 
or  supplementary  to,  the  results  of  physical  examination.  It  is  of  some 
interest  to  note  that  several  cases  of  slight  but  undoubted  infection,  upon 
the  basis  of  physical  signs,  were  found  to  exhibit  no  appreciable  shadow 
variation.  "Upon  the  other  hand,  although  the  physical  examination  in 
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some  instances  disclosed  signs  of  an  exceedingly  definite  character,  ap- 
parently permitting  conclusive  interpretations,  the  radiograph  revealed 
a  surprising  divergence  from  the  clinical  findings.  The  lack  of  corre- 
spondence between  the  results  of  the  physical  and  x-ray  examinations 
related  particularly  to  the  determination  of  the  size  and  position  of  the 


Fig.  55. — Posterior  view.  Very  slight  thickening  left  apex.  Moderate  thickening  at  right 
apex  with  tuberculous  infiltration  extending  to  fourth  rib.  Note  the  peculiar  curve  of  ribs  in  upper 
part  of  picture.  Heart  small,  partially  obscured,  and  displaced  slightly  to  the  left. 

heart,  the  diagnosis  of  pulmonary  cavities,  and  the  detection  of  bronchial 
glands. 

Slight  and  even  moderate  cardiac  displacement  from  the  traction 
incident  to  fibrous  tissue  proliferation  was  found  in  several  cases,  when 
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Fig.  56.- 


-Posterior  view.     Slight  infiltration,  each  apex,  more  pronounced  on  right, 
mediastinal  pleura,  with  infiltration  at  root  of  each  lung. 


Thickening 


Fig.  57. — Posterior  view.  Slight  tuberculous  infiltration  each  apex,  with  small  disseminated 
tuberculous  glands  in  the  cervical  and  upper  mediastinal  regions.  Arrow  indicates  isolated  remnants 
of  cervical  glands.  (For  fuller  description  of  this  case  see  p.  524.)  Heart  small  and  pulled  upward 
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such  condition  was  not  suggested  upon  physical  examination.  This 
was  especially  true  of  upward  displacement  resulting  from  marked 
fibrosis  of  the  mediastinal  pleura.  It  is  well  understood  that  certain 
difficulties  in  the  way  of  accurate  physical  diagnosis  are  incident  to  the 


Fig.  58. — Posterior  view.  Well-defined  tuberculous  infiltration  at  the  root  of  each  bronchus 
with  complete  absence  of  physical  signs,  in  a  patient  exhibiting  progressive  loss  of  weight  and  daily 
temperature  elevation.  Heart  displaced  slightly  to  the  right. 

anatomic  location  of  a  considerable  portion  of  the  heart  beneath  and  at 
the  right  of  the  sternum,  and  to  its  frequent  denudation  upon  the  left 
side  by  pulmonary  shrinkage.  This  often  increases  to  a  very  material 
extent  the  area  of  cardiac  dulness  in  tuberculous  patients.  Several 
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Fig.  59. — Posterior  view.     Moderate   tuberculous  infiltration  of   each  apex,  more  pronounced  at 
right.     Heart  displaced  slightly  to  the  left. 


Fig.  60. — Posterior  view.     Peribronchial  infiltration,  right  interscapular  region,  corroborative 
of  physical  signs,  which  consist  of  very  fine  clicks  at  end  of  inspiration  following  a  cough.  See  Fig.  42. 
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times  without  the  aid  of  the  x-ray  I  have  experienced  the  utmost  diffi- 
culty in  determining  with  precision  between  a  displaced  and  a  dilated  or 
hypertrophied  organ.  The  obstacles  in  the  way  of  a  correct  differen- 
tiation between  simple  displacement,  among  consumptives,  and  changes 
in  size  incident  to  adherent  pericardium  and  other  causes,  are  enhanced 


Fig.  61. — Posterior  view.  Moderate  tuberculous  infiltration,  both  lungs,  slightly  more  marked 
at  left  apex.  Thickening  of  mediastinal  pleura.  Heart  small,  partially  obscured,  and  displaced 
upward. 

by  the  morbid  pulmonary  change  sometimes  present  in  immediate  con- 
tiguity to  the  heart  itself,  often  obscuring  the  results  of  percussion.  In 
such  cases  the  use  of  the  x-ray  has  been  shown  to  be  of  inestimable  value 
as  an  aid  to  diagnosis.  Short  exposures  are  necessary  for  the  accurate 
study  of  the  heart,  otherwise,  on  account  of  the  cardiac  pulsation,  there 
is  lost  a  sharp  definition  of  outline.  Very  short  exposures  of  from  one- 
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Fig.  62.— Posterior  view.  Widely  disseminated  tuberculous  infection  of  the  left  lung  without 
apical  involvement.  Note  peculiar  mottled  appearance,  suggesting  possible  miliary  infection.  This 
case  is  of  interest  in  view  of  the  uniform  absence  of  shadow  at  the  apices,  despite  disparity  in  the  per- 
cussion outlines,  as  shown  in  Fig.  45. 


pare  with  Fig.  18,  page  219 


THE    RONTGEN    RAYS 


333 


half  to  one-fifth  of  a  second,  however,  are  rarely  attended  by  satisfactory 
results,  save  in  little  children  or  much  emaciated  adults.  Perfect  sharp- 
ness of  outline  is  not  indispensable  in  the  determination  of  the  size  and 
position  of  the  heart.  Moderately  long  exposures  of  from  five  to  twenty 
seconds  in  duration,  while  producing  a  less  clear  definition  of  the  cardiac 


Fig.  64. — Posterior  view.  Moderate  tuberculous  infiltration  of  both  apices.  Cavity  size  of  egg 
at  right  apex.  Well-defined  thickening  of  mediastinal  pleura  extending  above  clavicles,  with  great- 
est breadth  at  level  of  clavicle.  Tuberculous  gland  at  junction  of  sixth  rib  with  vertebra,  as  indi- 
cated by  arrow.  Heart  small,  partially  obscured,  and  displaced  upward. 

boundary,  are  occasionally  required,  especially  in  well-nourished  in- 
dividuals and  in  those  of  considerable  muscular  development.  A  hazy 
outline  similar  to  that  of  a  composite  photograph  is  sometimes  unavoid- 
able in  skiagraphs  of  the  heart  on  account  of  its  movement,  and  although 
less  satisfying  from  an  artistic  point  of  view,  is  none  the  less  valuable  in  a 
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study  of  the  size  and  position.  The  position  of  the  heart  is  further  con- 
sidered in  connection  with  displacement  of  organs  as  a  result  of  pleuritic 
contraction  change.  (See  Chap.  LIV.) 

The  employment  of  the  x-ray  has  been  of  some  interest  in  the  clinical 


RP-ST 


Fig.  65. — Posterior  view.  Extensive  tuberculous  involvement  of  right  base,  with  connective- 
tissue  contractile  change.  Note  height  to  which  diaphragm  ascends  on  right  side,  as  compared 
with  left.  Slight  involvement  of  right  apex.  Slight  tuberculous  infiltration,  left  upper  lung.  Note 
circumscribed  area  simulating  cavity.  Heart  small,  partially  obscured,  and  displaced  to  right. 

study  of  pulmonary  excavation.  While  but  few  cavities  appeared  in 
the  skiagraphs  which  had  not  been  previously  detected,  several  were 
noted  by  the  physical  signs  which  subsequently  failed  to  materialize  in 
the  x-ray  picture.  This  lack  of  verification  constituted  a  conspicuous 
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Fig.  66. — Posterior  view.     Extensive  tuberculous  involvement,  entire  left  lung,  in  negro, 
has   undergone  complete   arrest.     Compare  with   Fig.   116. 


Process 


Fig.  67. — Posterior  view.  Pronounced  thickening  of  mediastinal  pleura,  with  infiltration  of  right 
apex.  Physical  signs  strongly  suggestive  of  pulmonary  cavity.  Second  and  third  ribs  on  the  right 
previously  resected  in  order  to  permit  collapse  of  cavity.  No  cavity  discoverable  in  picture.  Com- 
pare with  Fig.  206. 
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Fig.  68.— Posterior  view.  Shadow  left  apex.  Note  well-defined  bronchial  gland  indicated 
by  arrow.  Diagnosis  previously  made  of  slight  tuberculous  infiltration  at  this  point,  upon  the 
basis  of  a  very  small  localized  area  in  which  were  found  faint,  tiny,  semidry  rales.  Diagnosis 
subsequently  confirmed  by  positive  cutaneous  and  ophthalmic  reactions.  Note  large  size  of  heart. 


Fig.  69. — Posterior  view.  Moderate  tuberculous  involvement  of  right  apex,  slight  of  left. 
Heart  of  small  size  and  displaced  to  the  right.  Well-defined  infiltration  root  of  right  lung.  Thick- 
ening of  mediastinal  pleura.  Thickening  at  root  of  each  lung,  more  pronounced  upon  the  right. 
Shadow  at  sternal  end  of  right  clavicle  is  of  interest  by  virtue  of  the  relation  of  the  pathologic  con- 


dition in  this  region  to  a  paralysis  of  the  right  voca 
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feature  of  some  cases  in  which  a  diagnosis  of  pulmonary  excavation  seemed 
to  have  been  irrefutable.  In  each  case  error  in  the  interpretation  of  the 
physical  signs  was  occasioned  by  the  existence  of  a  localized  area  of  con- 
solidation directly  over  a  primary  bronchus.  In  one  case  a  similar 
diagnosis  of  pulmonary  cavity  had  been  previously  made  by  three  clini- 
cians of  unusual  skill  in  conducting  physical  examinations. 

Bronchial  glands  were  prominently  depicted  in  a  few  pictures  after 
a  diagnosis  had  been  made  upon  the  basis  of  the  physical  signs  and 
pressure  symptoms. ^  More  frequently,  however,  they  were  found  in  the 
skiagraph  when  their  presence  had  not  been  anticipated. 

Upon  the  other  hand,  the  x-ray  picture  occasionally  simulated  certain 
pathologic  conditions  which,  in  fact,  did  not  exist,  notably  aortic  aneurysm 


Fig.  70. — Posterior  view.  E nlarged  glands  root  of  each  June,  more  pronounced  upon  the  right. 
Also  slight  enlargement  of  lymph-nodes  of  right  neck.  Both  apices  clear.  Heart  of  normal  size 
and  position. 


and  pleural  effusion.  As  these  conditions  upon  the  basis  of  the  physical 
evidences  were  assuredly  absent,  it  follows  that  the  skiagraphic  findings 
per  se  are  sometimes  susceptible  of  erroneous  construction  save  by  an 
expert  interpreter.  The  suggestion  of  aneurysm  was  occasioned  by 
enormous  hypertrophy  of  mediastinal  pleura,  and  the  simulation  of 
pleural  effusion,  by  excessive  thickening  and  contraction  of  the  pleura. 
As  a  result  of  this  comparison  of  the  clinical  and  x-ray  evidences  of 
pulmonary  tuberculosis,  the  conclusion  has  been  forced  that  valuable 
supplementary  information  is  offered  by  radiography,  in  cases  exhibiting 
definite  structural  change,  but  that  its  most  important  diagnostic  scope 
is  limited  to  such  conditions.  A  considerable  number  of  interesting 
reproductions  are  presented  in  order  to  illustrate  this  position. 
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It  is  worthy  of  note,  however,  that  in  a  few  exceptional  cases  the 
employment  of  the  x-ray  was  of  signal  advantage  as  an  aid  to  the  early 
diagnosis  when  the  physical  findings  admitted  of  reasonable  doubt. 

It  should  be  understood  that,  in  submitting  the  following  radio- 
graphs, the  plates  are  selected  almost  entirely  with  reference  to  their 
relation  to  the  results  of  physical  examination.  It  is  designed  to  present 
the  re-ray  findings  of  a  few  patients,  in  whom  the  diagnosis  was  more  or 
less  obscure,  upon  the  basis  of  the  physical  exploration  of  the  chest. 
In  addition,  there  are  exhibited  radiographs  of  individuals  displaying 
well-defined  physical  evidences  of  active  and  extensive  tuberculous  in- 
fection. The  patients  comprising  the  series  of  cases,  as  represented  by 


Fig.  71. — Posterior  view.  Irregular  thickening  of  mediastinal  pleura,  more  pronounced  in 
the  region  of  the  bifurcation  of  the  trachea,  probably  produced  by  glandular  enlargement.  Also 
shadow  below  root  of  right  lung.  No  evidence  of  tuberculous  involvement  of  lungs.  Case  ex- 
hibiting paroxysmal  cough. 

the  radiographs,  do  not  conform  to  any  fixed  type  of  pulmonary  tubercu- 
losis, the  physical  signs  denoting  a  varying  degree  and  character  of  pul- 
monary involvement.  Thus  will  be  seen,  from  an  x-ray  standpoint,  the 
different  pathologic  changes  in  pulmonary  tuberculosis,  from  the  very 
incipiency  of  the  disease  to  the  advanced  stages. 

The  pathologic  processes  shown  upon  x-ray  examination  consist  of 
slight  apical  infiltration,  moderate  tuberculous  consolidation,  localized 
in  extent,  wide-spread  areas  of  tuberculous  consolidation,  sometimes 
involving  an  entire  lung  and  parts  of  the  other,  differing  degrees  of  pul- 
monary excavation,  diffused  tubercle  deposit  in  miliary  tuberculosis, 
well-marked  thickening  of  mediastinal  pleura,  often  simulating  aneurysm, 
tuberculous  enlargement  of  tracheobronchial  glands,  contractile  changes 
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incident  to  fibrous  tissue  proliferation,  resulting  upward  and  lateral 
displacement  of  the  heart,  the  frequent  small  size  of  this  organ,  the 
imperfect  descent  of  the  diaphragm  upon  one  side,  marked  unilateral 
pleuritic  thickening  simulating  effusion,  small  and  moderate  pleural 
effusions,  the  density  of  the  shadow  corresponding  with  the  curved 
lines  of  percussion  dulness,  localized  empyema,  pneumopyothorax,  and 
other  processes  of  a  non-tuberculous  nature,  though  of  diagnostic  in- 
terest in  connection  with  pulmonary  phthisis. 

The  occasional  utility  of  the  re-ray  as  an  aid  to  the  early  diagnosis 
of  pulmonary  tuberculosis  is  well  illustrated  in  Fig.  54,  which  shows 
a  pronounced  tuberculous  infiltration  at  the  right  apex,  although  the 
apical  percussion  outline  is  entirely  normal,  as  shown  in  Fig.  7.  Careful 


Fig.  72. — Posterior  view.  Tuberculous  infiltration  at  each  apex,  with  also  tuberculous  de- 
posit at  root  of  each  lung.  Cavity  formation  in  each  upper  lung.  Marked  thickening  of  medias- 
tinal  pleura  below  clavicles.  Heart  of  small  size. 

auscultation  also  fails  to  disclose  the  slightest  evidence  of  tuberculous 
infection. 

In  connection  with  the  preceding  case,  the  radiograph,  Fig.  53,  is  of 
especial  interest.  In  this  instance,  the  physical  signs  suggest  a  possible 
tubercle  deposit  at  the  right  apex.  There  is  an  appreciable  shrinkage 
of  the  air-content  in  this  region,  as  shown  by  the  percussion  boundaries 
represented  in  Fig.  43.  Upon  z-ray  examination  there  is  found  no 
evidence  of  tubercle  deposit  at  either  apex.  A  thickening  of  the  right 
mediastinal  pleura  had  exerted  sufficient  traction  at  the  right  apex  to 
afford  a  reasonable  suspicion  of  shrinkage  from  tuberculous  infection. 

In  the  radiograph,  Fig.  62,  is  shown  a  tuberculous  infiltration  in- 
volving almost  the  entire  left  lung.  While  the  auscultatory  evidences 
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are  well  defined  in  this  area,  there  is  also  an  appreciable  shrinkage  in 
the  percussion  boundaries  at  the  right  apex.  The  absence  of  shadow 
change  in  the  latter  region  is,  therefore,  possessed  of  considerable  clini- 
cal interest.  Upon  the  other  hand,  the  apical  shrinkage  seen  in  Fig.  47 


Fig.  73. — Posterior  view.  Well-marked  infiltration  of  right  lung,  particularly  pronounced  at 
the  root.  Also  infiltration  of  the  left  lung  at  the  same  level,  with  marked  thickening  above  the  base 
of  the  heart. 


is  amply  explained  by  the  destructive  change  represented  in  the  radio- 
graph, Fig.  65. 

In  Fig.  55  the  skiagraph  discloses  clearly  the  presence  of  a  slight 
thickening  at  the  left  apex,  with  moderate  tuberculous  involvement  at 
the  right,  extending  nearly  to  the  fourth  rib,  yet  the  physical  signs  in 
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this  case  are  entirely  negative.     The  small  size  of  the  heart  in  this  case 
is  worthy  of  note. 

By  reference  to  Fig.  56  it  will  be  seen  that  the  results  of  x-ray  exami- 
nation disclose  a  slight  tuberculous  process  at  each  apex,   somewhat 


LEFT 


RIGHT 


Fig.  74. — Posterior  view.  Well-defined  tuberculous  infiltration,  both  apices,  more  marked  on 
the  left.  Pronounced  thickening,  mediastinal  pleura  and  peribronchial  infiltration.  Also  thicken- 
ing of  left  base.  Physical  signs  show  moisture  left  side,  apex  to  base. 

more  pronounced  upon  the  right,  with  an  appreciable  infiltration  at  the 
root  of  each  lung,  yet  in  this  case,  as  in  the  preceding,  the  physical  signs 
afford  no  suggestion  of  tubercle  deposit. 

Fig.  58  is  also  of  much  interest  in  connection  with  the  early  diagnosis 
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of  pulmonary  tuberculosis.  The  patient  had  displayed  for  several 
months  a  continuous  loss  of  weight.  There  were  daily  elevations  of  tem- 
perature; rapid  pulse,  and  general  prostration.  There  was  no  cough  or 
expectoration,  and  the  physical  examination  was  absolutely  negative, 


Fig.  75. — Posterior  view.  Extensive  tuberculous  infiltration  of  both  apices  on  the  right,  to 
the  ninth  rib,  and  on  the  left,  to  the  sixth.  Heart  small,  partially  obscured,  pulled  upward  and 
to  the  right.  Notice  higher  level  of  diaphragm  on  left  side. 

yet  the  radiograph  shows  an  apparent  tuberculous  infiltration  at  the  root 
of  each  bronchus. 

In  Fig.  59  the  radiograph  represents  the  existence  of  a  localized 
tuberculous  infection  at  each  apex,  somewhat  more  pronounced  upon 
the  right  side.  The  physical  signs  in  this  case  at  the  time  of  examination 
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admitted  of  reasonable  doubt  in  their  interpretation,   although  some 
months  previously  moisture  was  recognized  at  each  apex. 

Evidence  of  slight  tuberculous  infiltration  at  each  apex  is  seen  by 
reference  to  the  radiograph,  Fig.  57.     Tuberculous  cervical  glands  were 


Fig.  76. — Posterior  view.  Extensive  tuberculous  infiltration,  right  lung,  from  second  rib  to 
base,  posteriorly.  As  result  of  well-defined  contractile  change  diaphragm  pulled  upward  and  heart 
of  small  size  and  partially  obscured,  displaced  upward  and  to  right.  Tuberculous  infiltration  of  left 
lung,  from  apex  to  sixth  rib,  posteriorly.  Note  mottling  in  both  lungs.  Cavity  left  upper  back. 
Compare  with  Fig.  125. 

readily  palpable.     Upon  each  side  there  was  pronounced  dulness  upon 
percussion,  and  the  respiratory  sounds  were  appreciably  enfeebled. 

The  results  of  re-ray  examination,  as  shown  in  Fig.  60,  are  strikingly 
corroborative  of  the  physical  signs.  In  the  radiograph  is  shown  a  slight 
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tuberculous  deposit  in  the  right  middle  and  upper  back.  The  physical 
signs,  as  indicated  in  Fig.  42,  relate  purely  to  the  presence  of  very  fine 
clicks  in  the  right  upper  interscapular  space  at  the  end  of  inspiration 
following  a  cough. 

It  is  apparent,  from  the  preceding  cases,  that  the  x-ray  may  occasion- 
ally be  of  service  in  the  detection  of  small  localized  areas  of  quiescent  or 
arrested  tuberculous  infection.  This  is  especially  true  when  an  incipient 
tuberculous  process  limited  to  one  apex  is  unassociated  with  fine  clicks 
or  well-defined  modifications  of  the  normal  respiratory  sounds. 

Among  the  cases  with  more  pronounced  tuberculous  involvement 


Fig.  77. — Posterior  view.  Extensive  tuberculous  involvement,  entire  left  lung,  with  moderate 
nfection  at  right  apex.  Pronounced  connective-tissue  contraction  change  in  left  lung,  with  marked 
pleural  thickening.  Heart  small,  partially  obscured,  and  displaced  noticeably  to  the  left.  Small 
cavities  between  third  and  fourth  and  fifth  and  sixth  ribs.  Compare  with  Fig.  121. 


there  was  no  difficulty  experienced  in  establishing  a  diagnosis  upon 
physical  examination.  In  many  cases,  however,  the  information  yielded 
by  the  skiagraph  as  to  the  extent  and  nature  of  the  involvement  was  of 
considerable  value.  As  previously  stated,  this  related  especially  to  the 
detection  of  slight  degrees  of  cardiac  displacement  unrecognized  upon 
physical  examination. 

In  addition  to  the  cardiac  displacement  from  traction  exerted  by 
virtue  of  fibrous  tissue  proliferation,  the  enormous  thickening  of  medias- 
tinal  pleura  has  been  of  much  interest  in  many  cases.  The  lack  of 
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parallelism  between  the  physical  and  radiographic  findings,  with  refer- 
ence to  pulmonary  cavities,  has  already  been  cited. 

The  frequency  of  the  conspicuous  enlargement  of  tracheobronchial 
glands,  when  unsuspected  upon  physical  examination,  is  also  worthy  of 
note. 

In  addition  to  these  general  considerations,  to  which  attention  has 


Fig.  78. — Posterior  view.  Extensive  tuberculous  infiltration,  entire  left  lung.  Slight  infil- 
tration, right  apex.  Well-defined  mediastinal  gland  at  root  of  right  lung.  Heart  small,  partially 
obscured,  and  displaced  to  left. 

been  called,  it  is  perhaps  well  to  analyze  a  few  features  in  some  de- 
tail. 

The  radiograph  discloses  the  existence  of  tuberculous  infiltration 
in  both  lungs  in  36  out  of  a  total  of  50  cases  of  pronounced  pulmonary 
infection.  In  10  instances  the  infection  of  the  lesser  involved  lung 
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was  not  noted  upon  physical  examination,  although  the  more  extensive 
processes  in  the  other  were  readily  detected.  In  these  cases  small  areas 
of  tuberculous  infiltration  are  shown  in  the  radiograph,  either  at  the 
apex  or  at  the  root  of  one  lung. 

Among  the  non-tuberculous  cases,  numbering  12,  3  are  instances  of 


RIGST 


Fig.  79. — Posterior  view.  Tuberculous  infiltration,  entire  left  lung,  with  pronounced  pleural 
thickening  at  base.  Note  mottling  in  scapular  region.  Heart  small,  partially  obscured,  and  dis- 
placed to  left.  Slight  infiltration,  root  of  right  lung.  Cavity  in  left  upper  back. 


extensive  thickening  of  mediastinal  pleura,  of  which  the  radiograph 
in  1  case  simulated  the  appearance  of  aneurysm  to  a  striking  degree. 
One  shows  clearly  the  characteristic  letter  "S"  curve  in  pleural  effusion, 
2  are  cases  of  circumscribed  pneumothorax,  2  of  pneumopyothorax,  1 
represents  the  pathologic  change  in  carcinoma  of  the  mediastinum  and 
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lung,  1  in  carcinoma  of  mediastinum  and  pericardium,  1  in  localized 
bronchiectasis,  1  tumor  of  mediastinum,  and  1  in  abscess  of  right  lung 
following  pneumonia. 

In  the  distinctly  tuberculous  cases  the  mediastinal  pleura  is  greatly 


Fig.  80. — Posterior  view.  Very  extensive  tuberculous  infiltration  of  left  lung,  wth  well-marked 
fibrous  tissue  change,  pulling  the  heart  upward  and  to  the  left.  Note  the  dark  shadow  occasioned 
by  the  heart  over  the  lower  part  of  the  scapula.  Well-marked  circumscribed  tuberculous  patches 
distributed  through  this  lung,  also  over  the  apex  of  right.  Note  absence  of  heart  shadow  in  front 
of  vertebral  column.  Heart  of  small  size.  Compare  with  Fig.  122. 


thickened  in  26,  the  simulation  of  aneurysm  being  pronounced  in  5.  In 
the  radiographs  taken  from  cases  of  carcinoma  of  the  mediastinal  pleura 
and  abscess  of  the  lung  respectively,  the  resemblance  to  aneurysm  is 
especially  marked. 
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Extensive  unilateral  thickening  of  the  pleura  is  found  in  19  instances. 
Of  these,  the  possibility  of  pleural  effusion  is  suggested  by  the  radio- 
graphic  findings  in  9  cases. 

A  pronounced  disparity  with  reference  to  the  height  of  the  diaphragm 
upon  the  two  sides  is  noted  in  9  cases. 

The  heart  is  apparently  of  small  size  in  25  instances.  It  is  partially 
or  entirely  obscured  in  19,  while  in  the  remaining  cases  no  deviation  from 
the  normal  size  is  suggested,  save  in  one  instance  of  appreciable  enlarge- 
ment. As  a  result  of  the  traction  incident  to  fibrous  tissue  change,  the 
heart  is  displaced  to  the  right  in  10  cases,  to  the  left  in  13,  upward  in  6, 


Fig.  81. — Posterior  view.  Enormous  tuberculous  infiltration,  with  extensive  pleural  thicken- 
ing, entire  left  lung.  Cavity  in  front  of  the  spine  of  the  scapula  below  anterior  end  of  first  rib 
corroborated  by  physical  signs.  Heart  obscured,  but  pulled  to  the  left. 

upward  and  to  the  right  in  5,  upward  and  to  the  left  in  1,  making  a  total 
of  35  instances  of  cardiac  displacement. 

Pulmonary  cavities  are  shown  in  16  cases,  and  perceptible  enlarge- 
ment of  tracheobronchial  glands  in  12. 

Especial  attention  is  directed  to  Figs.  94,  95,  and  96,  which  show  very 
clearly  in  a  case  of  pneumopyothorax  the  pronounced  variations  in  the 
level  of  the  fluid  upon  change  of  position  of  the  individual.  These  radio- 
graphs were  taken  after  death,  as  the  patient  was  under  my  observation 
but  a  short  time  and  it  was  impossible  to  conduct  x-ray  examination. 
In  Fig.  94  the  radiograph  was  taken  with  the  subject  in  the  erect  position. 
The  liquid  is  shown  in  the  dependent  portion  of  the  chest,  the  upper 
level  corresponding  to  a  horizontal  plane.  Fig.  95  shows  the  subject  in 
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the  semi-reclining  position  and  discloses  a  less  dense  shadow,  the  level  of 
the  fluid  being  considerably  elevated.  Fig.  96  represents  the  patient  in 
the  recumbent  posture,  the  liquid  being  diffused  in  a  thin  layer  over  the 
posterior  region  of  the  chest.  The  alterations  of  the  level  of  the  fluid  upon 
change  of  position  were  shown  by  percussion  during  life  and  are  repre- 
sented in  Figs.  133,  134,  135  and  136,  page  489. 

Another  most  ^ instructive  radiograph  is  shown  in  Fig.  86.  This  sug- 
gests a  circumscribed  closed  pneumothorax.  As  a  matter  of  fact,  how- 
ever, the  condition  is  that  of  bronchial  obstruction  resulting  from  the 
compression  exerted  by  a  fibrous  band  incident  to  pronounced  reparative 
processes  in  a  long-standing  case  of  pulmonary  tuberculosis.  The  physi- 


Fig.  82. — Posterior  view. 


Extensive  fibrosis  of  both  lungs,  with  several   cavities  at  each  apex. 
Heart  dislocated  to  left. 


cal  signs  before  x-ray  examination  were  indicative  of  bronchial  occlusion, 
but  no  diagnosis  as  to  the  cause  of  the  obstruction  had  been  made.  The 
resonance  upon  percussion  was  somewhat  tympanitic,  the  breath-sounds 
entirely  absent,  and  the  voice-sounds  decidedly  diminished  in  intensity. 
There  was  no  clinical  evidence  of  cardiac  dislocation,  and  a  diagnosis  of 
circumscribed  pneumothorax  seemed  hardly-  permissible.  Compression 
by  bronchial  glands  was  considered  the  more  likely  condition.  Had 
hoarseness  been  present,  such  a  conclusion  would  have  been  untenable, 
for  glandular  enlargement  sufficient  to  impinge  upon  the  recurrent  laryn- 
geal  nerve  on  the  right  side  would  necessarily  be  situated  much  higher 
than  corresponded  with  the  distinctly  localized  physical  signs. 
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In  Fig.  68  is  shown  an  interesting  radiograph  in  which  there  is  disclosed 
a  small  mediastinal  gland  upon  the  left  side  between  the  fifth  and  sixth 
ribs.  The  patient  was  a  boy  seventeen  years  of  age,  with  slight  loss  of 
weight,  pallor,  and  a  cough  of  two  weeks'  duration.  He  was  brought 
to  me  less  than  twenty-four  hours  before  an  intended  start  for  college. 
A  detailed  examination  of  the  chest  resulted  in  negative  findings,  save  for 
a  localized  area  about  the  size  of  a  half  dollar  in  the  left  interscapular 
space.  In  this  small  region  a  few  tiny  clicks  were  heard  at  the  very 
end  of  inspiration,  following  a  cough,  without  the  slightest  modification 
of  the  normal  respiratory  sounds.  Upon  the  strength  of  these  ad- 
ventitious sounds  even  in  so  limited  an  area  at  the  root  of  the  lung,  a 
provisional  diagnosis  of  tuberculous  infection  was  rendered.  This  was 


Fig.  83. — Posterior  view.  Extensive  fibrosis  of  left  lung.  Compensatory  emphysema  of 
right.  Note  lateral  curvature  of  spinal  column.  Heart  of  small  size  and  in  almost  normal  position. 
Note  shadow  due  to  calcified  tubercles  in  left  lung.  Anomalous  elevation  of  diaphragm  upon  right 
side.  Compare  with  Fig.  114. 


confirmed  upon  the  following  day  by  an  intense  ophthalmic  reaction, 
and  still  later  by  the  detection  with  the  radiograph  of  an  enlarged  medi- 
astinal gland.  Subsequent  to  this  a  positive  reaction  was  exhibited  upon 
the  employment  of  the  cutaneous  test. 

A  most  unusual  condition  is  found  in  the  radiograph  Fig.  87.  The 
patient,  aged  seventy  years,  was  sent  to  Colorado  for  supposed  asthma, 
and  came  under  the  observation  of  Dr.  John  Simon.  Symptoms  of 
esophageal  stenosis  were  subsequently  exhibited  and  carcinoma  sus- 
pected. It  was  impossible  to  pass  a  tube  or  esophageal  bougie  into  the 
stomach.  The  z-ray  findings  disclosed  the  esophageal  obstruction,  and 
suggested  the  probable  exclusion  of  aneurysm.  At  autopsy  it  was  found 
that  the  occlusion  was  produced  by  the  presence  of  a  firm  fibrous  band 
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extending  across  the  mediastinum.     This  resulted  from  the  connective- 
tissue  hyperplasia  incident  to  arrested  tuberculosis  at  each  apex. 

Especial  attention  is  also  called  to  Fig.  100,  showing  a  well-defined 
shadow,  presumably  occasioned  by  a  cylindrical  dilatation  of  the  right 
primary  bronchus  containing  an  abundant  secretion  of  pus.  Allusion  is 
made  to  this  case  upon  page  474. 


Fig.  84. — Posterior  view.  Extensive  tuberculous  infiltration,  entire  left  lung,  with  pronounced 
pleural  thickening  at  base.  Mottling  in  left  scapular  region.  Slight  opacity  at  right  apex.  Heart 
small,  obscured,  and  displaced  to  left. 
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Fig.  85. — Posterior  view.  Extensive  connective-tissue  contraction,  with  pronounced  pleural 
thickening  throughout  entire  left  lung.  Note  lateral  curvature  of  spine  incident  to  traction. 
Heart  displaced  markedly  to  left  and  partially  obscured  by  pleural  thickening.  This  case  is  of 
especial  interest  in  view  of  the  fact  that  the  patient  has  secured  a  remarkable  arrest  of  the  tuber- 
culous process,  with  entire  absence  of  tubercle  bacilli. 
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Fig.  80. — Posterior  view.  Extensive  tuberculous  involvement  of  entire  left  lung.  Moderate 
infiltration  of  upper  right.  The  especially  interesting  feature  of  this  case  is  the  very  well-defined 
fibrous  band  in  lower  right  chest  constricting  the  bronchial  tube,  and  producing  a  condition  simu- 
lating closed  pneumothorax.  Percussion  resonance  over  light  area  was  decidedly  tympanitic,  in 
marked  contrast  to  all  other  portions  of  the  chest.  Breath-  and  voice-sounds  entirely  absent  below 
the  constriction  of  bronchus.  Small  circumscribed  shadows  in  upper  portion  of  right  lung  probably 
due  to  calcified  tubercles.  Heart  probably  displaced  somewhat  to  left. 
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Fig.  87. — Posterior  view.  Extensive  fibrosis  in  upper  portion  of  each  lung  with  several  areas 
of  cavity  formation.  Note  shadow  indicated  by  arrows  caused  by  the  injection  of  2  oz.  of  bismuth 
emulsion  in  esophagus,  shadow  extending  to  level  of  sternoclavicular  articulation.  Below  this 
point  note  extensive  fibrosis  in  region  of  upper  mediastinum.  The  fibrous  tissue  contraction 
change  has  caused  almost  complete  obstruction  of  esophagus  just  above  bifurcation  of  trachea. 
Heart  of  small  size  and  displaced  to  left.  Condition  shown  in  radiograph  confirmed  by  autopsy. 
Compare  with  Plate  9  showing  autopsy  findings.  (Courtesy  of  Dr.  Child.) 
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Fig.  88. — Posterior  view.  Extensive  infiltration  of  entire  right  lung.  Moderate  infiltration 
of  left.  Heart  small  and  displaced  to  right.  Several  small  cavities  on  right  side  and  bronchial 
glands  on  left.  Condition  at  base  of  right  lung  somewhat  obscure.  Marked  shadow  at  right  base, 
suggesting  pleural  effusion,  in  corroboration  of  physical  signs.  Negative  result  from  half-dozen 
aspirations. 
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Fig.  89. — Posterior  view.  Extensive  tuberculous  involvement,  both  lungs.  Note  the  com- 
paratively slight  change  at  apices  and  the  extensive  pleural  thickening  at  right  base.  Cavity  in 
right  lung  between  fourth  and  fifth  ribs  and  well-defined  infiltration,  left  lung,  in  the  neighbor- 
hood of  the  fifth  and  sixth  ribs.  Note  marked  pleural  thickening  at  left  base.  The  physical  signs 
in  right  back  strongly  suggested  pleural  effusion,  but  negative  results  were  obtained  from  numer- 
ous aspirations.  Heart  apparently  small  partially  obscured,  and  displaced  to  the  right. 
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Fig.  90. — Posterior  view.  Pleural  effusion,  right  base.  Extensive  tuberculous  involvement, 
upper  right  lung.  Large  cavity,  right  lung,  fifth  to  seventh  ribs.  Tuberculous  infiltration,  entire 
eft  lung.  Heart  obscured. 


358 


DIAGNOSIS    AND    PROGNOSIS 


LIST 


Fig.  91. — Posterior  view.     Case  of  moderate  pleural  effusion,  left  lung.     Characteristic  letter  of  "S' 
curve,  extending  to  the  inferior  angle  of  the  scapula,  in  direct  corroboration  of  physical  signs. 
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Fig.  92. — Posterior  view.  Case  of  localized  empyema  of  left  lung  three  weeks  after  operation. 
Skiagraph  taken  through  dressings,  showing  drainage-tube  in  situ.  Heart  small  and  partially 
obscured.  Compare  with  Fig.  131. 
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Fig.  93. — Posterior  view.  Moderate  tuberculous  involvement  of  each  apex.  Large  cavity  on 
right  side.  Note  pronounced  thickening  of  mediastinal  pleura  and  also  dense  shadow  at  right 
base.  Case  of  long-standing  empyema  following  operation.  Resection  of  ribs  as  indicated  by 
arrows.  Note  retraction  of  pleura  in  lower  right  as  shown  by  hand.  Heart  obscure. 
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Fig.  94. — Clinical  diagnosis,  extensive  tuberculous  involvement  right  lung,  left-sided  pneumo- 
pyothorax.  Radiograph  taken  after  death,  subject  in  erect  position.  Pronounced  tuberculous 
infection  right  lung  with  probable  cavity  formation  as  indicated  by  arrows.  Collection  of  fluid  in 
lower  portion  of  left  chest,  upper  level  of  which  is  shown  by  arrows.  Compare  this  and  the  two 
following  illustrations  with  Figs.  133,134,  135  and  136,  showing  alteration  in  upper  level  of  fluid 
upon  change  of  position. 
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Fig.  95. — Same  patient  as  preceding.  Radiograph  taken  after  death,  with  subject  in  semire- 
cumbent  position.  Upper  level  of  fluid  upon  left  side  elevated  to  point  indicated  by  arrow.  As 
fluid  has  receded  somewhat  from  lower  portion,  left  outline  of  heart  becomes  visible. 
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Fig.  96. — Same  patient  as  in  the  two  preceding  illustrations.  Radiograph  taken  after  death, 
subject  upon  back.  Fluid  now  distributed  in  thin  layer  of  entire  left  chest.  Shadow  now  more 
marked  in  upper  portion.  Lower  left  outline  of  heart  distinctly  visible.  Note  elevation  of  right 
diaphragm.  Heart  apparently  not  displaced. 
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Fig.  97. — Posterior  view.  Case  of  old  pneumopyothorax  two  years  after  Schede  operation. 
Cavity  injected  with  three  and  one-half  ounces  of  bismuth  solution.  Note  retraction  of  right  side 
and  unilateral  curvature  of  spine.  Heart  obscured.  Compare  with  Figs.  137,  138  and  139 


THE   RONTGEN   RAYS 


365 


RIGHT 


Fig.  98. — Posterior  view.  Same  case  as  Fig.  97.  Pneumothorax  three  years  after  Schede 
operation.  Cavity  injected  with  one  and  one-half  ounces  of  bismuth  solution.  Note  small  size 
of  cavity  in  comparison  with  Fig.  97.  Heart  obscured. 
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Fig.  99. — Posterior  view.  Case  of  circumscribed  empyema  ten  years  after  operation,  show- 
ing resection  of  tenth  rib.  Small  dark  spot  in  right  base  is  the  shadow  of  a  piece  of  lead  indicating 
the  middle  of  the  cicatrix.  Slight  infiltration,  upper  portion  of  each  lung,  especially  pronounced 
at  the  right.  Thickening  of  mediastinal  pleura.  Pulling  of  heart  upward  and  to  the  right.  Heart 
of  small  size.  Compare  with  Fig.  130. 
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Fig.  100. — Posterior  view.  Radiograph  'with  the  use  of  the  compression  diaphragm,  repre- 
senting probable  cylindrical  dilatation  of  lower  right  primary  bronchus.  Compare  with  Fig.  129, 
p.  474,  showing  physical  findings. 
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Fig.  101. — Posterior  view.    Slight  tuberculous  infiltration  of  right  upper  lung,  with  marked  consoli- 
dation and  pleural  thickening  at  right  base.     Compare  with  Fig.  128. 
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Fig.  102. — Posterior  view.  Very  extensive  tuberculous  infiltration,  entire  left  lung,  with  marked 
pleural  thickening  at  base.  Note  the  lateral  spinal  curvature  incident  to  fibrous  tissue  contractile 
changes.  Moderate  tuberculous  infiltration,  right  upper  lung.  Heart  of  small  size,  partially 
obscured,  and  displaced  to  the  left.  Compare  with  Fig.  49. 
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Fig.  103. — Posterior  view.  Slight  thickening,  right  apex,  undoubtedly  incident  to  previous 
tuberculous  involvement.  Slight  mottling  of  left  lung,  denoting  probable  antecedent  tuberculous 
infection.  Well-defined  pleural  thickening  at  left  base,  corroborating  physical  signs.  Heart  dis- 
placed slightly  to  the  right. 


Fig.  104. — Posterior  view.  Moderate  tuberculous  infiltration,  right  apex,  with  a  small  and  large 
cavity.  Slight  infiltration,  left  apex.  Thickening  at  root  of  left  lung.  Heart  of  small  size.  Well- 
marked  thickening  of  mediastinal  pleura  simulating  aneurysm. 


Fig.  105. — Posterior  view.   Well-marked  thickening  of  mediastinal  pleura,  closely  simulating  aortic 
aneurysm.     Heart  small,  displaced  upward  and  to  right  (courtesy  of  Dr.  Arneill). 

371 


372 


DIAGNOSIS    AND    PROGNOSIS 


Fig.  106. — Posterior  view.  Gross  infiltration  at  right  apex,  with  thickening  of  mediastinal 
pleura,  simulating  aneurysm.  Slight  tuberculous  opacity  at  left  apex,  with  some  thickening  at 
root  of  both  lungs.  Heart  displaced  a  little  to  the  right.  Partial  obliteration  of  cavity  at  right  apex. 
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Fig.  107. — Posterior  view.  Well-marked  fibrosis  of  mediastinal  pleura,  simulating  aneurysm. 
Large  cavity  on  the  right,  behind,  above,  and  below  clavicle,  inclosed  by  fibrous  tissue  band  which 
moves  very  definitely  on  respiration,  as  disclosed  by  the  fluorpscope.  Heart  small,  partially 
obscured,  displaced  upward  and  to  the  left.  A  complete  cervical  rib  on  right,  rudimentary  on  left 
(courtesy  of  Dr.  Sewall). 
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Fig.  108.— Posterior  view.     Infiltration  of  each  apex.     Well-defined  thickening,  mediastinal 
pleura,  markedly  simulating  aneurysm.     Large  circular  pulmonary  cavity  in  right  upper  region. 
Characteristic  mottling  from  tuberculous  infiltration  on  both  sides.     Heart  small  and  displace 
upward. 
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Fig.  109. — Posterior  view.  Extensive  carcinomatous  infiltration  of  mediastinum,  very  closely 
simulating  aneurysm.  Diffused  glandular  involvement  in  both  lungs,  secondary  to  primary  involve- 
ment of  the  left  breast,  which  was  completely  excised  two  years  ago.  Evidences  of  advanced 
infiltration  in  the  lung  are  corroborative  of  physical  signs.  A  visible  palpable  mass,  recognized  as 
per  photograph  (Fig.  31),  over  the  upper  part  of  the  sternum.  Heart  obscured,  displaced  upward 
and  to  the  right. 
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Fig.  1 10. — Posterior  view.  Skiagraph  taken  after  death  from  general  miliary  tuberculosis  compli- 
cating pulmonary  phthisis.  Extensive  tuberculous  infiltration  with  pleural  thickening  of  left  side. 
Heart  small,  obscured,  pulled  materially  to  left.  This  picture  is  of  especial  interest  as  showing 
well-defined  miliary  deposit  in  right  lung,  uriobscured  by  thickened  pleura. 
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Fig.   111. — Posterior  view.     Pronounced  fibrous  tissue  proliferation  of  right  lung,  producing 
marked  displacement  of  heart  to  right.     Slight  destruction  of  pulmonary  tissue,  as  shown  by  cav- 


ity, best  marked  between  sixth  and  seventh  ribs.     Moderate  infiltration  at  root  of  left  lung, 
condition  is  more  fully  described  in  text,  see  p.  382.)      Heart  of  small  size. 
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Fig.  112. — Posterior  view.  Thickening  of  mediastinal  pleura,  with  heart  dislocated  upward. 
Slight  infiltration  in  right  upper  lung.  Two  well-marked  glands  at  root  of  right  bronchus.  This 
picture  is  of  interest  by  virtue  of  anomalous  shadows  upon  each  side,  incapable  of  interpretation  by 
physical  signs  or  by  x-ray  appearance.  Heart  of  small  size. 
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Fig.  113. — Anterior  view.  Large  abscess  in  right  lung,  following  pneumonia.  Circumscribed 
shadow  very  closely  simulating  aneurysm,  and  blending  with  the  shadow  of  the  heart.  Condition 
confirmed  by  autopsy  (courtesy  of  Dr.  Sewalli. 
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CHAPTER  XLIII 

DIFFERENTIAL  DIAGNOSIS 

THE  clinical  manifestations  of  a  few  chronic  non-tuberculous  pul- 
monary conditions  closely  simulate  those  of  consumption.  While  a 
provisional  diagnosis  may  be  made  from  the  history,  occupation,  clinical 
course,  and  physical  signs,  a  definite  differentiation  from  pulmonary 
tuberculosis  is  rendered  possible  in  many  instances,  only  by  exhaustive 
sputum  examinations,  and,  in  a  few  cases,  through  recourse  to  the  newer 
methods  of  diagnosis. 

Occasionally  even  the  presence  of  bacilli  does  not  afford  accurate  in- 
formation as  to  the  precise  nature  of  the  pathologic  change.  This  is 
particularly  true  of  the  so-called  "miner's  phthisis,"  difficult  of  disassocia- 
tion  from  consumption,  yet  differing  widely  in  the  character  of  the  morbid 
conditions.  The  appearance  of  bacilli  only  after  long-continued  obser- 
vation does  not  justify  the  assumption  of  tuberculosis  as  a  factor  of  etio- 
logic  importance.  The  terminal  infection  is  merely  ingrafted  upon  a  soil 
previously  made  receptive  by  virtue  of  marked  pathologic  change. 
Miner's  phthisis  consists  of  an  interactive  combination  of  chronic  bron- 
chitis, emphysema,  and  pneumonokoniosis  in  connection  with  frequent 
bronchiectases  and  circulatory  disturbances.  The  symptoms  and  general 
course  are  elsewhere  described.  In  this  connection  it  is  sufficient  to 
state  that  the  clinical  manifestations  are  very  suggestive  of  tuberculosis, 
especially  the  cough,  expectoration,  dyspnea,  and  the  occasional  hemor- 
rhages. There  is  rarely,  however,  any  elevation  of  temperature.  The 
cyanosis  is  quite  disproportionate  to  the  physical  evidences  of  pulmonary 
involvement.  The  dyspnea  rapidly  increases  until  it  is  noticeable  even 
upon  the  slightest  exertion.  The  cough  is  usually  paroxysmal,  and  the 
sputum  frothy  and  light.  The  physical  signs  which  are  described  in 
connection  with  pneumonokoniosis  do  not  differ  materially  from  those 
displayed  by  many  cases  of  pulmonary  tuberculosis.  While  often  there 
are  bilateral  evidences  of  catarrhal  involvement  and  emphysema,  physical 
examination  sometimes  discloses  signs  of  unilateral  consolidation,  with 
circumscribed  areas  of  moisture  and  not  infrequently  pulmonary  cavities. 

The  history,  occupation,  absence  of  fever,  disproportionate  dyspnea, 
and  cyanosis,  the  paroxysmal  character  of  the  cough,  the  frequent  separa- 
tion of  the  sputum  into  distinct  layers,  together  with  the  bilateral  signs 
of  catarrhal  disturbance  and  the  coexisting  emphysema,  with  continued 
negative  bacteriologic  findings,  suggest  the  essential  non-tuberculous 
character  of  the  condition,  despite  the  occurrence  of  hemorrhage  and  the 
occasional  unilateral  involvement.  There  can  be  but  little  excuse  for 
confounding  pulmonary  tuberculosis  with  acute  or  chronic  bronchitis, 
bronchiectasis,  uncomplicated  emphysema,  chronic  interstitial  pneu- 
monia or  fibroid  phthisis.  The  fact,  however,  that  this  group  of  con- 
ditions in  connection  with  varying  degrees  of  pneumonokoniosis  as 
frequently  observed  in  mining  regions,  with  or  without  cavity  forma- 
tion, constitutes  a  very  considerable  proportion  of  all  cases  of  chronic 
non-tuberculous  pulmonary  affections,  affords  ample  opportunity  for 
errors  in  diagnosis.  This  grouping  of  conditions  is  more  or  less  frequent 
in  parts  of  Colorado,  and  is  often  confused  with  tuberculosis. 
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Other  non-tuberculous  ailments  are  found  to  present  an  apparent 
similarity  to  consumption. 

The  existence  of  chronic  influenza  is  a  frequent  cause  of  mistaken 
diagnosis.  I  have  seen  this  condition  produce  all  the  rational  symptoms 
and  physical  signs  of  tuberculosis.  These  cases  usually  present  the 
history  of  an  acute  onset,  with  moderate  constitutional  derangement 
and  bronchitic  disturbance.  The  cough  is  often  paroxysmal,  and  the 
expectoration  purulent,  without  tubercle  bacilli,  or  other  microorgan- 
isms except  the  PfeifTer  bacillus.  Apropos  of  the  rather  strong  simi- 
larity of  the  influenza  infection  to  consumption,  I  will  cite  the  report 
of  a  few  cases  which  have  come  under  my  observation. 

Case  1. — A  striking  illustration  of  the  possible  influence  of  this  in- 
fection was  observed  six  years  ago  in  a  child  of  ten  years  who  was 
placed  in  my  care  about  one  month  after  the  initial  onset  of  her  illness. 
In  addition  to  general  symptoms,  including  cough,  loss  of  weight,  physi- 
cal weakness,  and  afternoon  temperature  elevation,  there  existed  pro- 
nounced consolidation  of  the  left  apex,  with  fine  moist  rales  in  the  infected 
area.  During  the  following  six  weeks  the  consolidation  gradually  extended 
downward  to  the  fourth  rib  and  lower  angle  of  the  scapula,  with  moist 
rales  throughout  this  region.  There  also  developed  an  aggravation  of  the 
general  symptoms,  with  increasing  loss  of  weight.  The  physical  condi- 
tion remained  stationary  for  the  ensuing  two  or  three  months,  when  grad- 
ual improvement  began  to  take  place.  Before  the  end  of  a  year  there 
was  complete  disappearance  of  cough  and  expectoration,  with  increased 
weight  and  no  remaining  evidence  of  the  slightest  pulmonary  involvement. 
The  child  has  remained  absolutely  well  ever  since.  An  interesting  feature 
of  this  case  is  the  fact  that  the  progress  of  the  consolidation  corresponded 
to  the  so-called  "line  of  march"  of  downward  extension  in  tuberculosis 
on  which  considerable  stress  has  been  laid  by  some  observers. 

Case  2. — Another  instance  of  the  possibility  of  error  resulting  from 
the  presence  of  the  influenza  bacillus  was  exhibited  by  a  woman  who  has 
remained  under  my  observation  twelve  years,  displaying,  upon  arrival  in 
Colorado,  signs  of  very  active  and  extensive  tuberculous  infection  of 
each  lung.  There  has  taken  place  an  astonishing  improvement,  includ- 
ing a  gain  of  over  forty  pounds  in  weight  and  a  degree  of  strength  and 
endurance  quite  exceptional.  For  over  five  years  no  bacilli  have  been 
found  in  the  sputum,  in  spite  of  frequent  examinations,  and  no  evidence 
of  existing  tuberculous  activity  in  the  lungs,  though  signs  of  consolida- 
tion still  persist.  Four  years  ago  there  developed  a  severe  influenza 
infection,  attended  by  distressing  cough,  copious  purulent  expectoration, 
moderate  elevation  of  temperature,  and  impairment  of  general  strength 
and  nutrition.  Repeated  examinations  showed  continued  absence  of  tu- 
bercle bacilli,  yet  the  physical  signs  resulting  from  extensive  fibroid 
change  in  the .  lungs  in  connection  with  a  recent  bronchial  catarrh  sug- 
gested clearly  an  active  advancing  tuberculous  process. 

Without  the  laboratory  findings  a  precise  conception  of  the  diagnosis 
and  general  outlook  in  cases  of  influenza  infection  following  arrested 
tuberculosis  would  be  utterly  impossible. 

Apart  from  the  influenza  bacillus,  other  microorganisms  have  been 
found  to  exert  an  apparent  influence  in  the  production  of  symptoms 
and  signs  distinctly  indicative  of  tuberculosis.  I  have  observed  several 
notable  instances  of  the  relation  of  the  pneumococcus  of  Friedlander 
to  these  disturbances,  in  the  absence  of  tubercle  bacilli. 
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Case  3. — In  1896  a  man  from  Vermont,  recovering  from  tuberculo- 
sis in  Colorado,  was  suddenly  summoned  home  by  the  telegraphic  an- 
nouncement that  his  three-year-old  boy  was  dying  of  acute  pneumonic 
tuberculosis.  He  returned  to  Colorado  immediately,  bearing  in  his 
arms  the  child,  who  had  been  almost  comatose  the  entire  distance.  The 
temperature  had  remained  in  the  neighborhood  of  105°  F.  and  the  pulse 
and  respirations  were  found  markedly  accelerated.  There  were  mod- 
erate cyanosis,  stupor,  and  a  partially  consolidated  right  lung.  The 
chief  point  of  interest  attaches  to  the  delayed  resolution,  which  was  not 
completed  for  several  years.  There  persisted  for  fully  a  year  a  daily 
afternoon  rise  of  temperature,  continued  cough,  with  signs  of  consolidation 
and  moist  rales,  without  tubercle  bacilli.  The  child  is  now  perfectly 
well,  after  the  lapse  of  eleven  years,  physical  examination  of  the  chest 
being  entirely  negative.  It  is  almost  impossible  to  conceive  of  this 
pneumonia  as  having  been  tuberculous,  not  only  because  of  the  absence 
of  the  bacilli,  but  also  in  view  of  the  complete  recovery  in  a  child  so 
young.  Any  attempt  to  explain  the  absence  of  bacilli  by  an  alleged 
miliary  disturbance  with  pulmonary  manifestations  is  almost  entirely 
controverted  by  the  fact  that  the  child  recovered.  Though  undoubt- 
edly an  instance  of  pneumococcic  infection,  the  persistence  of  the  symp- 
toms and  signs  strongly  suggested  a  tuberculous  process. 

Case  4. — A  woman,  thirty-six  years  old,  consulted  me  upon  August  30, 
1907,  four  years  after  the  development  of  pulmonary  trouble.  The 
onset  is  of  peculiar  interest.  In  the  midst  of  a  laryngoscopic  application 
at  the  hands  of  a  well-known  laryngologist  a  large  pledget  of  cotton  was 
permitted  to  enter  the  trachea.  This  was  immediately  followed  by 
severe  paroxysms  of  cough,  the  patient  almost  expiring  from  asphyxia- 
tion. She  was  subsequently  confined  to  the  bed  for  three  months,  suffer- 
ing greatly  from  almost  incessant  cough  and  paroxysms  of  choking. 
The  cough  has  persisted  to  the  present  time,  though  expectoration  is 
scanty.  There  has  taken  place  considerable  loss  of  weight  and  strength, 
with  dyspnea  upon  slight  exertion.  While  fever  is  not  uniformly  present, 
the  temperature  is  frequently  elevated  for  weeks  at  a  time.  Physical 
examination  discloses  evidences  of  moderate  infiltration  of  the  right 
lung,  with  moist  rales  from  apex  to  base,  front  and  back,  and  on  the  left 
side  from  the  clavicle  to  the  fourth  rib.  There  is  pronounced  retraction 
of  the  right  upper  chest.  Confirmation  of  the  physical  findings  will  be 
observed  by  reference  to  the  skiagraph  (Fig.  111).  It  is  scarcely  con- 
ceivable that  the  results  of  physical  and  x-ray  examination  could  indicate 
more  clearly  a  genuine  tuberculous  invasion,  yet  repeated  examinations 
of  the  sputum  fail  to  reveal  tubercle  bacilli.  A  factor  of  essential  im- 
portance is  the  history  of  an  acute  onset  of  pulmonary  symptoms  from 
obvious  cause  in  an  individual  previously  enjoying  good  health. 

Another  condition  which  may  be  the  occasion  of  mistaken  diagnosis 
is  pulmonary  syphilis.  It  cannot  be  doubted  that  this  disease  coex- 
ists with  consumption  oftener  than  is  generally  supposed.  In  some 
instances  the  clinical  evidences  are  confounded  with  those  of  pulmo- 
nary phthisis.  The  subjective  symptoms  of  the  two  are  almost  iden- 
tical, the  cough,  expectoration,  loss  of  weight  and  strength,  and  even 
the  physical  signs  being  very  suggestive  of  ordinary  consumption.  An 
important  difference  in  the  clinical  manifestations  is  the  infrequent 
elevation  of  temperature.  This  must  not  be  regarded  as  an  invariable 
distinguishing  characteristic,  as  it  is  known  that  fever  may  occur  in 
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pulmonary  syphilis,  and  that  many  cases  of  consumption  are  devoid 
of  temperature  elevation  for  prolonged  intervals.  Suspicion  is  aroused 
by  the  absence  of  tubercle  bacilli  in  the  expectoration.  This  suggests 
the  propriety  of  a  rigid  investigation  regarding  the  history,  which  should 
embrace  the  admission  or  denial  of  an  initial  lesion,  the  existence  of  sore 
throat,  rash,  and  loss  of  hair.  Supplementary  to  this,  there  should 
be  instituted  a  search  for  the  external  evidences  of  the  antecedent  dis- 
ease. It  should  be  emphasized  that  the  stoutest  disavowal  of  a  syphil- 
itic infection,  coupled  with  the  absence  of  clinical  manifestations  of  the 
disease,  constitutes  no  conclusive  evidence  as  to  its  previous  non-exist- 
ence. The  grouping  of  the  subjective  and  objective  symptoms  of  con- 
sumption without  the  bacteriologic  evidences  is  sufficient  to  awaken  a 
suspicion  of  pulmonary  syphilis  and  justify  immediate  recourse  to  the 
serum  tests.  That  the  two  infections  coexist  with  considerable  frequency 
no  observer  of  pulmonary  tuberculosis  will  be  disposed  to  deny.  This 
subject  will  be  discussed  more  fully  under  Complications. 

The  diagnostic  significance  of  pulmonary  hemorrhage  is  sometimes 
subject  to  erroneous  interpretation.  In  view  of  the  fact  that  many  cases 
of  pulmonary  tuberculosis  present  a  hemorrhagic  onset  in  the  absence 
of  previous  subjective  symptoms  or  physical  signs,  it  follows  that  the 
occurrence  of  hemorrhage,  even  in  individuals  in  apparent  health,  should 
immediately  awaken  a  strong  suspicion  of  incipient  tuberculous  infection. 
Tf  hemorrhage  develops  in  association  with  loss  of  weight,  elevation  of 
temperature,  and  cough,  even  without  physical  signs,  a  warrantable 
basis  is  furnished  for  a  provisional  diagnosis.  It  is  essential,  however, 
in  cases  with  negative  physical  evidences  of  tuberculosis,  to  eliminate 
all  other  conditions  possibly  responsible  for  hemoptysis.  Several  times 
I  have  observed  hemorrhages  among  patients  presenting  every  apparent 
subjective  indication  of  pulmonary  tuberculosis,  in  the  absence  of  definite 
physical  signs,  the  bleeding  being  dependent  upon  other  causes.  A 
citation  of  a  few  cases  may  illustrate  the  opportunity  for  mistakes  in 
diagnosis  through  incorrect  interpretations  of  the  significance  of  recur- 
ring pulmonary  hemorrhage. 

The  first  case  relates  to  a  dilated  and  hypertrophied  right  ventricle. 
In  October,  1905,  a  woman  of  twenty-two  years  came  to  Colorado  pre- 
senting the  history  of  a  progressive  loss  of  weight  and  strength,  with 
cough  and  expectoration,  during  a  period  of  one  year.  There  had  been 
a  continuous  elevation  of  temperature,  with  occasional  chills  and  night- 
sweats.  She  had  bled  from  the  lungs  repeatedly.  Upon  the  basis  of 
these  hemorrhages,  in  connection  with  the  loss  of  weight  and  subjective 
symptoms,  a  diagnosis  of  tuberculosis  had  been  made,  and  change  of 
climate  recommended.  Upon  examination,  dulness  was  found  in  the 
left  front  from  the  apex  nearly  to  the  base,  with  complete  absence  of 
breath-  and  voice-sounds.  A  supposed  apex-beat  was  visible  well 
within  the  mammary  line,  but  slightly  elevated.  In  the  posterior  axilla 
and  in  the  back  crackling  rales,  of  a  greater  intensity  than  can  be  de- 
scribed or  imagined,  were  heard,  both  on  inspiration  and  expiration,  and 
recognized  easily  with  the  stethoscope  slightly  removed  from  the  skin. 
No  dulness  was  found  at  the  right  of  the  sternum,  and  it  was  almost 
impossible  to  outline  the  left  boundary  of  heart  dulness.  The  cardiac 
impulse,  however,  could  be  felt  nearly  to  the  anterior  axillary  line,  and 
murmurs  of  mitral  stenosis  and  regurgitation  were  audible.  Sputum 
examination  was  negative.  A  diagnosis  was  made  of  occlusion  of  the 
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left  bronchus  from  a  dilated  heart.  Hemorrhages  continued  with  con- 
siderable frequency  during  the  ensuing  six  weeks.  There  were  also 
periodic  attacks  of  alarming  dyspnea  and  cyanosis.  Although  a  degree 
of  dilatation  still  existed  at  the  time  she  was  sent  home,  there  were  no 
symptoms  of  cardiac  embarrassment.  In  front  there  was  considerably 
less  lung  compression  and  all  adventitious  sounds  had  disappeared  from 
the  back. 

The  next  case  illustrates,  in  the  absence  of  mitral  disease,  the  pos- 
sibility of  error  in  ascribing  pulmonary  hemorrhages  to  a  latent  or  con- 
cealed tuberculous  process  even  when  associated  with  loss  of  weight 
and  strength. 

Nearly  fourteen  years  ago  a  man  in  middle  life  was  sent  to  Colorado 
for  supposed  tuberculosis.  I  found  him  in  bed,  bleeding  from  the  lungs 
and  coughing  moderately.  The  hemorrhages  had  been  frequent  for 
several  months,  and  there  had  been  considerable  loss  of  weight  and 
strength.  There  were  marked  pallor,  weak  and  rapid  pulse,  but  no 
fever.  The  examination  of  the  chest  was  entirely  negative.  A  diagnosis 
of  purpura  haemorrhagica  was  subsequently  established. 

The  next  case  still  further  illustrates  the  difficulties  encountered  in 
arriving  at  correct  conclusions  concerning  the  significance  of  hemoptysis. 

A  woman  of  nervous  temperament  was  sent  to  Colorado  in  1899 
on  account  of  very  severe  recurring  pulmonary  hemorrhages.  Her 
husband,  who  was  a  physician,  had  made  a  diagnosis  of  consumption. 
Both  parents  and  three  brothers  and  sisters  had  died  of  tuberculosis, 
she  being  the  only  survivor.  There  were  moderate  dry  cough,  some 
expectoration,  with  loss  of  weight  and  a  very  considerable  anemia,  but 
chest  and  sputum  examinations  were  negative.  Shortly  after  arrival 
she  suffered  a  severe  pulmonary  hemorrhage,  followed  by  a  recurrence 
of  like  character  in  exactly  four  weeks.  It  then  developed  upon  inquiry 
that  all  her  previous  hemorrhages  had  occurred  at  a  time  corresponding 
to  the  menstrual  period.  The  diagnosis  of  vicarious  menstruation  was 
promptly  made,  and  the  nature  of  the  condition  fully  explained.  Treat- 
ment referable  to  the  control  of  the  neurotic  condition  and  the  anemia 
sufficed  to  bring  about  an  ultimate  recovery. 
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CHAPTER  XLIV 
GENERAL  CONSIDERATIONS 

To  the  medical  profession  as  a  whole  the  general  prognosis  of  pulmo- 
nary tuberculosis  has  hitherto  assumed  a  minor  degree  of  importance 
in  comparison  with  other  phases  of  the  tuberculosis  problem.  Active 
organized  effort  has  been  centered  largely  upon  the  adoption  and  execu- 
tion of  preventive  measures,  but  during  recent  years  there  also  has  been 
evolved  definite  knowledge  as  to  the  curability  of  the  disease,  by  virtue 
of  patient  and  intelligent  endeavor. 

To  the  pulmonary  invalid  prognosis  has  ever  been  the  one  feature  of 
supreme  interest.  Immediately  upon  awakening  to  a  realization  of  the 
condition,  the  paramount  question  relates  to  the  chances,  if  any,  there 
are  for  recovery.  The  prognosis  of  consumption  is  subject  to  considerable 
elasticity  of  interpretation.  This  is  readily  appreciated  in  noting  the 
innumerable  intermediary  results  between  complete  recovery  and  early 
death.  By  cure  in  its  technical  sense  is  meant  the  absolute  elimination 
of  all  tubercle  bacilli  from  the  body.  This  happy  result,  however,  though 
possible  of  attainment  in  exceptional  cases,  is  seldom  acquired.  The 
term  " recovery"  is  not  intended  to  imply  a  complete  restitution  to  the 
normal  of  the  pulmonary  tissues,  and  an  eradication  of  the  bacillary 
invaders,  but  rather  an  enduring  arrest  of  the  infectious  process. 

The  practical  application  of  prognosis  refers  to  whether  or  not  the 
infected  individual  will  be  permitted  to  secure  a  permanent  restoration 
of  former  activity  and  usefulness.  The  suspension  of  an  immediately 
fatal  issue,  followed  by  an  indefinite  period  of  invalidism,  should  not  be 
construed  as  worthy  of  inclusion  under  a  classification  of  satisfactory  re- 
sults. The  proper  interpretation  of  a  so-called  favorable  prognosis  in- 
volves a  disappearance  of  bacilli  and  of  the  physical  signs  denoting  active 
involvement,  an  apparent  return  of  previous  strength  and  vigor,  an  en- 
durance which  must  not  be  subjected  to  unreasonable  tests,  and  a  restora- 
tion of  earning  power. 

It  is  evident  that  the  degree  of  arrest  and  the  time  necessary  for  its 
acquirement  are  .subject  to  almost  infinite  variation  in  individual  cases. 
The  flexibility  of  its  application  is  emphasized  by  the  wide  range  of  clinical 
results.  It  is  allotted  to  some  to  enjoy  a  conspicuous  rehabilitation  of 
health,  with  entire  disappearance  of  subjective  and  objective^  signs. 
Others  are  destined  to  secure  a  temporary  respite  from  imminently 
impending  danger,  with  subsequent  partial  arrest  of  the  tuberculous 
process,  an  indefinite  quiescence  of  the  disease  permitting  a  measure  of 
usefulness,  although  often  in  a  different  sphere  of  activity.  The  con- 
sumptive should  be  made  to  understand  that  once  the  tuberculous 
infection  has  become  active,  no  matter  how  satisfying  the  later  improve- 
ment, the  general  mode  of  existence  is  necessarily  changed  in  many  of  its 
25 
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essentials.  In  most  cases  of  arrested  tuberculosis  a  minimum  of  sacrifice 
and  suffering  is  secured  only  through  a  continued  conformity  to  certain 
principles  of  daily  living. 

The  prognosis  of  consumption  is  not  only  susceptible  of  uncertain 
construction  as  to  its  general  meaning,  but  is  at  best  of  doubtful  defini- 
tion in  individual  cases.  The  formation  of  a  definite  prognosis  is  often 
attended  with  the  greatest  difficulty,  by  virtue  of  the  divergent  significance 
attaching  to  special  symptoms.  Certain  existing  manifestations  reflect 
an  important  bearing  upon  immediate  prognosis,  although  the  ultimate 
outcome  may  be  greatly  modified  by  the  advent  of  unforeseen  compli- 
cations. Often  the  unexpected  is  found  to  happen.  Many  patients  ap- 
parently doomed  to  death  by  virtue  of  every  accepted  prognostic  con- 
sideration are  seen  to  make  strikingly  picturesque  recoveries,  while 
others,  almost  free  from  the  influence  of  the  disease,  quickly  succumb  to 
an  intercurrent  pulmonary  hemorrhage,  with  supervening  aspiration 
pneumonia. 

Apropos  of  the  not  infrequent  abrupt  development  of  unfortunate 
complications,  I  have  in  mind  two  young  men  who  have  recently  died 
from  pulmonary  hemorrhage,  although  having  exhibited,  during  a  period 
of  two  years,  most  gratifying  improvement  with  complete  disappearance 
of  subjective  symptoms  and  marked  subsidence  of  physical  signs.  These 
patients  I  had  regarded  as  practically  out  of  danger,  yet  previous  prog- 
nostications concerning  a  favorable  issue  in  each  instance  were  suddenly 
nullified  by  unexpected  pulmonary  hemorrhage.  A  similar  revolution 
in  the  clinical  aspects  is  often  occasioned  by  other  causes  impossible 
of  reasonable  anticipation,  as  a  severe  attack  of  influenza,  bronchopneu- 
monia,  tuberculous  meningitis,  typhoid  fever,  pneumothorax,  or  neph- 
ritis. A  series  of  cases  will  be  later  reported  illustrating  the  occasional 
possibility  of  recovery  even  among  seemingly  hopeless  pulmonary  invalids. 

It  follows  that  the  prognosis  in  many  cases,  while  justly  hopeful 
and  reassuring,  must  be  somewhat  guarded  in  character.  Special  cau- 
tion should  be  exercised  not  to  pronounce  unfavorable  sentence  without 
due  consideration  of  all  possible  phases.  An  accurate  prognosis  seldom 
can  be  made  upon  the  basis  of  the  physical  condition  alone.  The  char- 
acter of  the  subjective  symptoms  is  of  the  utmost  importance  in  the 
determination  of  the  final  issue.  It  is  frequently  impossible,  from  pure 
generalizations,  to  arrive  at  correct  conclusions,  as  prognosis  is  largely 
a  question  of  individual  detail.  No  single  factor  should  be  assumed  to 
be  of  paramount  importance. 

Inasmuch  as  it  is  not  the  disease  alone,  but  rather  the  individual, 
representing  the  necessity  of  clinical  study,  it  follows  that  intelligent 
prognosis  must  be  reached  through  the  combined  influence  of  consider- 
ations pertaining,  first,  to  the  individual,  and,  secondly,  to  the  disease. 
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CHAPTER  XLV 

FACTORS  PERTAINING  TO  THE  INDIVIDUAL 

IN  this  general  class  are  included  the  influence  of  age,  sex,  race, 
family  history,  individual  resistance,  occupation,  temperament,  dis- 
position, intelligence,  character,  financial  condition,  social  environment, 
personal  equation  in  medical  supervision,  change  of  surroundings,  and 
climate. 

AGE 

Age  constitutes  an  important  consideration  in  the  prognosis  of  con- 
sumption. It  has  been  my  experience  that  the  prognosis  is  decidedly 
less  favorable  in  infancy  and  youth  than  in  adult  life.  No  child  under 
eight  years  has  secured  an  arrest  of  pulmonary  tuberculosis  while  under 
my  supervision.  Not  infrequently,  however,  have  I  been  permitted 
to  note  the  attainment  of  very  satisfactory  results  in  patients  from  eight 
to  fifteen  years  of  age. 

Two  conspicuous  cases  are  cited  for  the  purpose  of  illustration.  In 
June,  1905,  I  discharged  as  cured  a  boy  of  eleven  years  who  had  remained 
under  my  observation  precisely  two  years.  At  the  time  of  arrival  in 
Colorado  his  illness  had  been  of  four  months'  duration,  following  an  acute 
onset  with  rapid  subsequent  decline,  which  was  marked  by  high  temper- 
ature elevation  and  extreme  debility.  As  the  details  of  this  case  will  be 
reported  in  another  connection,  it  is  sufficient  at  this  time  to  call  atten- 
tion merely  to  a  few  essential  features.  There  were  extreme  emaciation, 
pallor,  and  pronounced  dyspnea,  the  child,  as  the  result  of  physical 
exhaustion,  being  scarcely  able  to  stand  upon  his  feet.  Examination  of 
the  chest  disclosed  the  existence  of  extensive  tuberculous  invasion  of  the 
entire  left  lung.  Throughout  this  area  were  detected  physical  evi- 
dences of  moderate  consolidation,  with  fine  moist  rales  from  apex  to 
base.  It  goes  without  saying  that  an  unfavorable  prognosis  was  almost 
unqualifiedly  rendered.  By  virtue  of  the  climatic  change  and  rigid 
supervision,  a  surprising  improvement  was  noted.  The  entire  arrest  of 
the  tuberculous  process  was  attended  by  an  extraordinary  fibrous  tissue 
proliferation.  The  child  has  remained  at  home  during  the  past  three 
years,  without  visible  retrogression.  Upon  being  permitted  recently  to 
examine  the  patient,  I  was  gratified  to  note  unmistakable  evidences  of 
enduring  arrest.  Some  idea  as  to  the  extensive  fibrosis  with  resulting 
unilateral  deformity  may  be  obtained  by  reference  to  Fig.  114. 

In  May,  1906,  a  boy  of  fourteen  was  placed  under  my  care,  six  months 
after  an  abrupt  development  of  pulmonary  tuberculosis.  The  family 
history  was  excellent.  The  entire  life  of  the  child  had  been  spent  in 
New  Mexico  until  the  early  fall  of  1905,  when  the  family  removed  to 
Los  Angeles.  A  severe  cold  developed  shortly  afterward,  with  persisting 
cough,  expectoration,  temperature  elevation,  and  loss  of  weight.  Upon 
arrival  in  Colorado  the  patient  was  anemic  and  much  debilitated.  On 
examination  of  the  chest,  moist  rales  were  recognized  in  the  left  front, 
from  the  apex  to  the  third  rib,  and  upon  the  right  side,  from  the  apex 
to  the  second  interspace.  The  left  back  was  clear,  but  upon  the  right 
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side  moisture  was  detected  to  the  lower  third  of  the  interscapular  space. 
Tubercle  bacilli  were  exceedingly  numerous.  In  view  of  the  marked 
constitutional  change  and  extent  of  tuberculous  involvement  the  prog- 
nosis was  at  best  extremely  guarded.  Under  strict  disciplinary  con- 
trol a  gain  of  .fifty-five  pounds  was  achieved  in  six  months.  There  is 
now  no  temperature  elevation,  cough,  or  expectoration.  Examination 
of  the  chest  discloses  entire  absence  of  moisture  in  both  lungs.  The 
excellence  of  nutrition  is  displaved  in  the  accompanying  photograph 
(Fig.  115). 

Clinical  observations  of  this  character  have  forced  the  conviction 
that  the  prognosis  of  pulmonary  tuberculosis  is  decidedly  better  between 
the  ages  of  eight  and  fifteen  than  prior  to  eight,  or  between  fifteen  and 
twenty.  In  early  life  the  process  is  invariably  more  active  than  in  sub- 


Fig.  114. — Marked  unilateral  deformity  as  a  re- 
sult of  extensive  fibrosis  in  a  boy  of  eleven  years. 
Compare  with  radiograph,  Fig  83. 


Fig.  115. — Illustrating  a  gain  of  fifty- 
five  pounds  in  weight  in  a  boy  fourteen 
years  old  with  extensive  bilateral  in- 
volvement. 


sequent  years,  the  absorptive  powers  being  much  greater  and  toxemia, 
as  a  rule,  more  profound.  It  is  also  likely  that  the  capacity  for  absorp- 
tion of  toxic  products  is  more  from  eight  to  fifteen  than  in  the  imme- 
diately ensuing  years,  but  its  influence  is  more  than  offset  by  the  far 
greater  docility  of  patients  at  such  time  of  life  than  in  the  years  approach- 
ing manhood.  Children  around  twelve  are  less  inclined  to  disobedience, 
and  much  more  amenable  to  discipline  than  in  the  neighborhood  of 
fifteen  to  twenty.  At  the  latter  period  they  are  more  apt  to  be  wilful 
and  difficult  of  restraint,  even  if  without  tendency  to  viciousness.  This 
is  especially  noticeable  among  young  people  who  have  been  subjected  to 
the  pernicious  influence  of  indiscriminate  petting  and  parental  indul- 
gence. 

The  management  of  such  patients  is  often  fraught  with  exceeding 
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difficulty.  Although  the  natural  disposition  may  be  gentle  and  kindly, 
the  temperament  not  essentially  irritable,  and  the  manner  not  domi- 
neering, the  formation  of  character  is  necessarily  incomplete,  there  often 
being  exhibited  an  unfortunate  lack  of  self-control  or  submission  to  the 
advice  of  others.  Patients  at  this  age  have  not  reached  years  of  dis- 
cretion, and  have  not  been  permitted  to  acquire  that  maturity  of  judg- 
ment which  is  necessary  to  successful  results.  It  has  been  my  observa- 
tion that  the  prognosis  has  improved  with  every  semidecade  from  twenty 
to  fifty,  and  diminished  from  that  time  onward.  This  has  been  more 
particularly  true  among  males  than  females.  In  the  latter,  on  account  of 
the  menopause,  with  its  attending  nervous  disturbances,  I  have  found  the 
best  results  to  obtain  in  the  fifteen-year  period  from  thirty  to  forty-five. 

SEX 

The  influence  of  sex  has  been  found  to  be  of  considerable  prognostic 
importance,  decidedly  better  results  being  observed  among  females 
than  males.  This  is  contrary  to  the  prevalent  impression  regarding 
the  bearing  of  sex  upon  prognosis,  but  the  evidence,  from  my  own  ex- 
perience, has  been  so  overwhelming  as  to  permit  no  other  conclusion. 
In  this  connection  it  is  interesting  to  note  that  the  disease  is  generally 
considered  to  attain  a  greater  prevalence  among  females,  on  account 
of  their  relatively  diminished  powers  of  resistance  and  their  lessened 
opportunities  for  obtaining  outdoor  air,  sunshine,  and  exercise.  It  has 
been  assumed  that  these  causes,  sufficient  to  invite  bacillary  infection, 
may  exert  an  unfavorable  influence  upon  the  subsequent  course. 

It  is  noteworthy  that,  as  a  general  rule,  opportunities  for  promoting 
recovery  through  change  of  climate  and  environment  are  not  offered  to 
the  female  equally  with  the  male.  If  energetic  measures  in  the  way  of 
climatic  change  and  rational  management  are  instituted  at  all  for  the 
female,  they  are  often  deferred  to  later  stages  of  the  disease.  In  compari- 
son with  the  promptness  and  celerity  with  which  male  members  of  the 
family  hasten  to  avail  themselves  of  all  possible  means  of  arrest,  the  tac- 
tics displayed  for  the  relief  of  the  females  appear  especially  dilatory. 
It  is  somewhat  surprising  that  the  man  of  affairs,  the  tradesman,  the 
professional  man,  and  even  the  wage-earner  seems  better  able  to  sever 
himself  from  his  business  responsibilities  than  the  housewife  from  her 
domestic  cares.  From  my  observation  it  appears  that,  in  general,  no 
sacrifice  is  too  great  to  deter  the  men  from  seeking  early  all  possible  aids 
toward  recovery. 

The  above  considerations  would  suggest  almost  unavoidably  a  pro- 
nounced unfavorable  prognosis  attaching  to  tuberculosis  in  the  female, 
yet  despite  adverse  conditions  and  contrary  to  the  opinions  of  others,  it 
is  shown  that  the  ultimate  outlook  is  actually  better  for  females  than 
for  males.  This  conclusion  has  been  reached  not  from  statistical  argu- 
ments, which  are  often  fallacious,  but  purely  from  the  logic  of  every-day 
experience.  Upon  reflection  it  is  easy  to  understand  why  the  members 
of  the  female  sex  should  exhibit  the  better  prognosis.  Success  or  failure 
in  the  struggle  to  overcome  the  invasion  by  the  tubercle  bacillus  depends 
largely  upon  the  ability  of  the  individual  to  conform  to  a  strict  regime, 
which  demands  for  its  most  satisfactory  accomplishment  certain  physical, 
mental,  and  nervous  requirements.  Assuredly  these  are  possessed  to  a 
greater  extent  by  the  female.  Although  admittedly  more  susceptible 
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to  nervous  influences,  nevertheless,  in  the  event  of  a  tuberculous  infec- 
tion, she  is  better  equipped  by  virtue  of  inherent  and  acquired  tendencies 
to  adapt  herself  to  unusual  conditions.  She  exhibits,  to  a  marked  extent, 
a  diminished  restlessness  under  imposed  restraint,  suffers  a  lesser  strain 
incident  to  the  cares  and  responsibilities  of  life,  and  bears  a  lighter  burden 
of  financial  obligations.  In  addition,  she  manifests  far  less  tendency  to 
acts  of  imprudence  and  dissipation.  She  not  only  yields  a  more  ready 
acceptance  of  the  principles  of  early  supervisory  control,  but  her  subse-. 
quent  obedience  and  compliance  with  detailed  instructions  are  more 
complete  and  implicit. 

Only  in  exceptional  instances  is  separation  from  family,  either  in 
favorable  climates  or  in  sanatoria,  harder  for  the  female  than  for  the  male. 
In  open  health  resorts  the  husband,  if  stricken  with  tuberculosis,  is  often 
accompanied  by  his  wife,  while  the  woman,  if  similarly  afflicted,  is 
usually  alone.  It  will  be  explained  later  that  in  the  majority  of  instances 
the  prospects  of  a  successful  issue  are  materially  improved  by  the  absence 
of  the  husband  or  other  members  of  the  family.  It  cannot  be  denied  that 
the  percentage  of  improvement  among  females  is  remarkably  greater  in 
those  who  are  either  unmarried  or  without  family  incumbrance. 

An  important  factor  in  explanation  of  the  better  prognosis  of  females 
relates  to  the  very  fact  of  their  previous  indoor  environment  and  the 
more  complete  subsequent  transformation  of  the  mode  of  life.  Another 
element,  applicable  particularly  to  those  who  seek  climatic  change, 
consists  of  the  relatively  superior  financial  circumstances  of  the  "female 
invalid.  Unfortunately,  young  men  with  extensive  tuberculous  involve- 
ment and  sadly  inadequate  resources  are  often  sent  to  health  resorts 
with  instructions  to  secure  immediate  employment.  Many,  financially 
impoverished,  are  compelled  to  work  for  a  mere  pittance  in  order  to 
supply  the  imperative  necessities  of  life.  Further  commentary  is  to 
the  effect  that  while  females  are  not  privileged  to  take  advantage  of 
climatic  change  as  frequently  as  males,  as  a  rule,  they  are  not  hurried 
to  health  resorts  without  proper  provision  being  made  for  their  support. 

RACE 

Race  has  ever  been  found  to  exercise  a  considerable  influence  upon 
the  determination  of  final  results,  as  has  been  made  clear  in  an  earlier 
chapter.  (See  p.  96.)  Its  prognostic  import  may  be  regarded  as  a 
clinical  truth  incapable  of  controversial  argument,  although  the  actual 
scope  of  its  effect  and  the  precise  manner  in  which  it  is  exerted  may  be 
subject  to  considerable  variation.  Its  prognostic  bearing  is  due  not 
infrequently  to  national  differences  of  susceptibility  to  the  disease. 
The  utter  lack  of  resistance  against  the  ravages  of  tuberculosis  is  exempli- 
fied particularly  by  the  prevalence  and  mortality  of  the  disease  among 
the  American  Indians.  Its  rapid  dissemination  among  these  people 
cannot  be  explained  by  the  lack  of  outdoor  air,  sunshine,  and  exercise, 
or  by  the  massing  of  large  numbers  of  people  in  relatively  confined 
sections.  While  sources  of  bacillary  infection  must  exist  to  a  degree  in 
order  to  render  possible  the  transmission  of  the  disease,  the  essential 
consideration  relates  to  the  inherent  vulnerability  of  the  tissues. 

Likewise  among  the  negroes  the  morbidity  of  consumption  is  explained 
in  part  by  an  undue  racial  predisposition.  That  this  does  not  constitute 
the  sole  consideration  is  shown  by  the  great  infrequency  of  the  disease 
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prior  to  enfranchisement  of  the  race.  The  subsequent  obligatory  as- 
sumption of  responsibilities  to  which  they  were  ill  adapted,  together 
with  squalid,  unhygienic  surroundings,  have  effected  a  dimunition  of 
vital  resistance  and  afforded  means  of  acquired  infection.  Complete 
and  enduring  arrest  of  pulmonary  tuberculosis  is  extremely  rare  among 
the  colored  race,  although  I  have  seen  a  few  notable  instances  of  such  an 
occurrence  in  Colorado.  The  course  of  the  disease  is  usually  rapid, 
attended  by  progressive  excavation,  and  marked  by  a  high  degree  of 
toxemia. 

A  striking  illustration  of  the  occasional  complete  arrest  of  the  tuber- 
culous process  in  the  negro  is  found  in  the  following  case:  The  patient, 
aged  forty-five,  developed  well-defined  evidences  of  pulmonary  tubercu- 
losis four  years  ago.  The  physical  examination  disclosed  a  massive  con- 
solidation of  the  left  lung,  with  characteristic  constitutional  disturbances, 
the  loss  of  weight  and  general  prostration  being  pronounced.  There  has 


Fig.  1 16. — Complete  arrest  of  advanced  tuberculous  infection  in  negro. 

taken  place  an  entire  arrest  of  the  tuberculous  process,  with  complete 
absence  of  subjective  symptoms.  The  extent  of  pathologic  change  is 
illustrated  in  the  skiagraph  recently  taken  (Fig.  66),  and  the  present 
excellent  nutrition  in  Fig.  116. 

It  should  be  added,  however,  that  this  rather  unusual  result  is  largely 
explained  by  the  fact  that  exceptional  opportunities  were  afforded  for 
securing  an  arrest. 

The  prevalence  of  the  disease  and  its  high  mortality  rate  among  the 
Irish  people  can  hardly  be  explained  by  their  social  conditions  or  methods 
of  living.  A  decided  lack  of  resistance  is  exhibited  by  the  wealthy  and 
highly  educated,  as  well  as  by  the  poor  and  ignorant.  It  must  be  as- 
sumed that  Celtic  temperamental  characteristics  have  an  intrinsic^  bear- 
ing upon  the  prognosis.  Though  brave  to  a  remarkable  degree  in  the 
face  of  imminent  danger,  the  Irish  courage  in  the  absence  of  a  critical 
emergency  is  not  attended  by  that  unswerving  tenacity  of  purpose  so 
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necessary  for  the  maintenance  of  a  protracted  regime.  The  prognosis 
among  the  Irish  is  less  favorable  than  in  any  other  Caucasian  race. 
Their  neighbors,  the  Scotch,  although  endowed  with  less  mercurial 
tendencies,  are  often  more  difficult  to  manage  on  account  of  their  prover- 
bial stubborn  characteristics,  a  continuous  suitable  regime  being  fre- 
quently out  of  the  question. 

The  Swedes,  from  my  personal  observations,  appear  to  be  more  sus- 
ceptible to  consumption  than  the  Norwegians,  Danes,  or  Dutch.  In 
spite  of  their  historic  endurance  and  hardiness,  they  have  exhibited  an 
unexpected  lack  of  resistance  after  the  infection  is  established. 

The  English  and  Germans  particularly  excel  in  their  unwavering  ad- 
herence to  a  fixed,  systematic  regime.  I  have  found  the  prognosis  among 
these  people  markedly  favored  by  their  dogged  perseverance  in  endeavor- 
ing to  secure  arrest,  unmindful  of  external  distractions  and  allurements. 

The  Americans  offer  a  less  favorable  prognosis  than  their  more  stoical 
kindred  of  English  descent  or  their  phlegmatic  German  cousins.  The 
spirit  of  unrest  and  endeavor  incident  to  the  strenuousness  of  American 
life  characterizes  to  a  certain  extent  the  pulmonary  invalid  of  our  own 
country.  All  too  frequently  it  is  asserted  that  recovery  must  take  place 
within  a  certain  stipulated  time  limit,  which  represents  the  maximum 
period  allotted  for  the  consummation  of  the  desired  result.  The  Ameri- 
can charges  into  the  proposed  struggle  for  arrest  with  an  impetuosity 
and  enthusiasm  corresponding  to  the  energy  displayed  in  commercial 
life  or  professional  pursuits.  Upon  attaining  a  tangible  improvement,  he 
frequently  cannot  refrain  from  resuming  his  former  duties,  despite  an 
incomplete  arrest  of  the  tuberculous  process. 

Of  all  people,  the  Hebrews  present  the  most  unique  and  picturesque 
exhibition  of  racial  influence  upon  the  prognosis  of  consumption.  The 
historic  condemnation  of  the  Jews  to  the  ravages  of  disease  seems  liter- 
ally to  have  been  fulfilled  in  the  prevalence  of  tuberculosis  among  these 
sorely  afflicted  people.  In  direct  accordance,  however,  with  their  won- 
derful survival  of  persecution  is  observed,  in  many  instances,  a  remark- 
able immunity  to  the  toxins  of  pulmonary  phthisis.  Though  quite  sus- 
ceptible to  infection  and  unable  frequently  to  overcome  the  tuberculous 
process,  they  exhibit  powers  of  resistance,  nevertheless,  which  are  indeed 
marvelous,  despite  the  existence  of  extensive  areas  of  destructive  change. 
Early  in  my  experience  with  pulmonary  invalids  there  was  noted  in 
Hebrew  patients  a  disproportion  between  the  physical  signs  and  the 
general  condition.  While,  as  a  rule,  the  course  of  the  disease  is  prolonged 
indefinitely,  the  process  of  arrest  is  slow  and  disappointing.  The  Jew 
is  usually  obedient  and  conscientious  to  the  last  degree  in  following  in- 
structions. 


FAMILY  HISTORY  AND  PREVIOUS  HISTORY 

The  etiologic  relation  of  an  inherited  predisposition  has  been  dis- 
cussed in  a  previous  chapter.  After  the  disease  is  acquired,  the  family 
history  must  be  accepted  as  having  some  bearing  upon  the  ultimate 
outcome,  although  its  prognostic  import  is  not  a  factor  of  especial  im- 
portance. The  absence  of  a  tuberculous  family  history  has  but  slight, 
if  any,  favorable  significance,  but  a  strong  hereditary  taint  renders  the 
outlook  for  eventual  arrest  somewhat  more  gloomy  in  the  majoritj'  of 
cases.  A  negative  history  of  tuberculosis  among  immediate  ancestors, 
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if  accompanied  by  a  record  of  several  deaths  among  the  brothers  and 
sisters,  must  be  construed  to  indicate  an  impaired  resistance  character- 
izing the  present  generation.  Deaths  among  brothers  and  sisters  are 
frequently  observed  to  take  place  at  about  the  same  age,  suggesting  that 
the  powers  of  resistance,  sufficient  to  withstand  infection  up  to  a  certain 
point,  are  finally  exhausted.  Such  a  family  record  is  undoubtedly  a 
factor  worthy  of  some  consideration  in  a  determination  of  the  individual 
prognosis. 

The  prognosis  is  influenced'  to  a  marked  degree  by  the  apparent  re- 
sistance of  the  individual,  as  exhibited  in  a  review  of  the  previous  career. 
This  should  embrace  the  history  of  infancy  and  early  life,  the  record  of 
previous  diseases,  their  duration,  severity,  sequelaa,  and  an  inquiry  as  to 
past  and  present  habits.  Children,  whose  parents  (either  one  or  both) 
at  the  time  of  conception  were  exhausted  by  disease  or  dissipation,  are 
likely  to  be  puny  and  delicate  in  infancy  and  to  present  the  history  of 
many  severe  illnesses  during  later  childhood,  with  distinct  manifestations 
of  impaired  strength  and  vitality  in  adult  life.  This  element  of  diminished 
resistance  to  disease  is  shown  in  prolonged  and  tedious  convalescence 
from  typhoid  fever  or  other  constitutional  affections.  If  to  such  a  history 
as  this  are  added  the  unfortunate  effects  of  dissipation  or  excesses  of  any 
nature,  there  results  an  inevitable  shadow  upon  the  final  prognosis. 

OCCUPATION 

Considerable  importance  has  always  been  attached  to  the  influence 
of  certain  occupations  upon  prognosis.  The  inhalation  of  palpable  dust 
by  stone-cutters,  glass-workers,  potters,  millers,  grinders,  and  either 
coal  or  metalliferous  miners  has  been  regarded  as  particularly  unfavor- 
able. Conclusions  entertained  with  reference  to  the  unfortunate  out- 
look for  such  persons  are  unquestionably  correct,  although  the  tubercu- 
lous element  in  these  cases  is  entirely  secondary  to  the  antecedent  patho- 
logic change.  While  consumption  is  not  the  essential  cause  of  death,  the 
fact  remains  that  the  ingrafting  of  a  terminal  bacillary  infection  upon  a 
combination  of  morbid  conditions,  as  chronic  bronchitis,  emphysema, 
pneumonokoniosis,  and  circulatory  disturbance,  carries  with  it  a  profound 
impression  as  to  a  fatal  issue. 

Generally  speaking,  the  prognosis  is  bad  among  people  whose  occu- 
pation involves  confinement  during  many  hours  of  the  day,  in  small, 
ill- ventilated,  and  overheated  rooms,  as  in  factories  and  workshops. 
It  is  universally  conceded  that  people  engaged  in  indoor  pursuits  with 
marked  sedentary  habits  are  more  likely  to  become  subjects  of  tubercu- 
lous infection  than  their  more  fortunate  fellows  who  enjoy  an  outdoor 
existence.  It  does  not  follow,  however,  that  the  former  class  possesses 
inferior  opportunities  for  subsequent  recovery.  The  primary  causal  factor 
among  such  individuals  relates  to  a  diminished  resistance  resulting  from 
impaired  general  health.  This  may  react  to  their  ultimate  disadvantage 
chiefly  from  a  continuance  of  the  same  unfavorable  environment.  It  has 
been  my  observation  that  invalids  previously  subject  to  more  or  less 
confinement  are  afforded  a  much  better  outlook  after  they  conform  to  a 
system  of  rational  management  than  those  who  have  pursued  an  active 
outdoor  occupation.  An  explanation  of  the  more  favorable  prognosis 
in  the  former  group  is  found  in  the  more  radical  change  in  mode  of  life 
and  consequently  a  greater  impression  upon  the  general  health. 
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Farmers  and  athletes  who  not  only  are  accustomed  to  living  out  of 
doors,  but  also  are  trained  to  superior  muscular  development,  are  less 
likely  to  get  well  after  consumption  has  been  contracted  than  those  occu- 
pying clerical  positions.  Thus  the  bookkeeper,  who  sits  for  hours  at  his 
desk  in  a  cramped  anterior  posture,  though  much  more  likely  to  develop 
tuberculosis  than  the  team-driver,  offers  a  much  better  prognosis.  The 
change  to  an  outdoor  life  is  usually  followed  by  immediate  general  im- 
provement, which  is  denied  to  those  already  habituated  to  an  open-air 
existence. 

Among  no  class  of  people  is  the  disease  attended  by  less  favorable 
results  than  in  those  accustomed  to  feats  of  physical  strength  involving 
prolonged  effort  and  unusual  endurance.  In  the  same  way  it  has  been 
my  observation  that  the  more  favorable  the  climate  in  which  the  infection 
occurs,  the  less  hopeful  the  prognosis.  In  Colorado,  while  indigenous 
consumption  is  relatively  infrequent,  when  once  acquired,  the  subsequent 
course  is  usually  rapid. 

TEMPERAMENT,  DISPOSITION,  INTELLIGENCE,  AND  CHARACTER 

There  are  but  few  favorable  factors  influencing  prognosis  of  greater 
import  than  a  phlegmatic  attitude,  gentleness  of  disposition,  alertness 
of  intellect,  and  strength  of  will.  Individuals  endowed  with  a  philosophic 
temperament  are  less  subject  to  nervous  irritation,  resulting  from  the 
annoyances  and  worriments  incident  to  their  environment  and  the  in- 
definite period  of  invalidism.  The  benefit  accruing  from  such  a  tem- 
perament is  greatly  accentuated  by  a  cheerful  disposition,  keen  intelli- 
gence, and  strength  of  character.  The  stoical  attitude,  if  not  thus 
reinforced,  may  be  less  advantageous  even  than  a  distinctly  nervous 
temperament,  supplemented  by  mildness  of  disposition,  firmness  of  will, 
and  refinement  of  manner.  I  have  found  improvement  in  patients  ex- 
hibiting decided  nervous  tendencies  without  pronounced  neuroses,  quite 
as  frequently  as  among  those  devoid  of  all  excitable  proclivities.  This 
is  due  to  the  fact  that  such  persons  are  more  keenly  alive  to  the  importance 
of  their  condition,  more  amenable  to  advice,  and  more  conscientious  in 
observing  specific  instructions. 

While  in  general  the  phlegmatic  temperament  is  assuredly  more  con- 
ducive to  good  results  than  the  irritable  or  unstable,  an  attitude  moderately 
nervous  often  affords  more  active  cooperation  and  obedience  on  the  part 
of  the  patient.  Rather  high  degrees  of  irritability  present  serious  ob- 
stacles to  a  successful  issue,  but  simple  restlessness  and  excitation  of  man- 
ner, under  rigid  and  tactful  management,  may  yield  fairly  satisfactory 
results.  As  the  neurotic  disturbance  increases  the  balance  at  once  is 
thrown  to  the  disadvantage  of  the  individual.  While  the  exhibition  of 
nervous  tendencies  always  imposes  more  exacting  demands  upon  the 
energy,  patience,  and  skill  of  the  medical  adviser,  a  resourceful  and  tactful 
response  is  frequently  sufficient  to  minimize  their  unfavorable  influence. 

Innate  cheerfulness  of  disposition  modifies  prognosis  to  an  enormous 
extent,  as  the  time  element  in  the  arrest  of  the  disease  makes  unceasing 
call  upon  the  patience  and  hopefulness  of  the  invalid.  The  optimism 
of  the  cheerful  and  sanguine,  supported  by  an  active  cooperation,  is  far 
more  desirable  than  the  pessimism  of  the  depressed  and  melancholic, 
even  if  accompanied  by  passive  obedience  to  instructions.  A  happy, 
contented  disposition  enables  the  invalid  to  make  the  most  of  all  sue- 
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cesses  and  to  minimize  the  import  of  temporary  discouragements.  Pa- 
tients displaying  a  despondent  or  surly  nature,  on  the  other  hand,  are 
unwilling  to  accept  the  true  significance  of  any  favorable  aspect,  and 
are  apt  at  all  times  to  misconstrue  motives,  exaggerate  trifles,  and  take 
offense  at  imaginary  slights. 

Discriminating  intelligence  is  of  the  utmost  value,  as  it  insures  in 
the  mind  of  the  individual  a  precise  conception  of  the  nature  of  the 
disease  and  the  manner  in  which  an  arrest  may  be  secured.  It  often 
affords  a  comprehensive  understanding  of  the  rationale  of  therapeutic 
methods  and  thus  permits  a  far  more  ready  acceptance  of  the  enforced 
regime.  To  such  patients  there  is  usually  but  little  occasion  for  argu- 
ment, as  a  simple  statement  of  directions  is  sufficient  to  entail  implicit 
obedience  and  to  establish  relations  of  mutual  sympathetic  cooperation. 

The  character  of  the  patient  is  of  vast  importance  in  the  continuous 
maintenance  of  an  enforced  regime.  An  unyielding  determination  to 
succeed  is  of  no  less  value  in  the  effort  to  recover  from  consumption 
than  in  other  departments  of  human  endeavor.  Strength  of  will  enables 
the  invalid  to  rise  above  temporary  obstacles  and  discouragements  to 
which  the  weak  and  vacillating  often  succumb.  Patients  exhibiting 
indomitable  perseverance  and  tenacity  of  purpose  may  be  depended 
upon  to  pursue  steadfastly  the  course  which  has  been  outlined,  regard- 
less of  distracting  influences. 

.FINANCIAL  CONDITION 

The  financial  status  must  be  regarded  as  a  factor  of  considerable 
importance  in  the  ultimate  prognosis.  There  is  a  measure  of  truth  in 
the  saying  "  Only  the  rich  can  afford  to  have  consumption."  Such  aphor- 
isms, however  trite,  fail  to  convey  accurately  and  completely  the  logic 
of  actual  facts.  Although  embarrassed  resources  certainly  represent  in 
many  cases  a  serious  obstacle  to  the  attainment  of  best  results,  a  large 
number  of  pulmonary  invalids,  despite  this  handicap,  are  enabled  to 
achieve  final  success.  It  is  not  so  much  the  size  of  one's  bank  account 
which  permits  a  comparatively  easy  path  toward  arrest,  but  rather  the 
judicious  adaptation  of  the  method  and  environment  to  the  available 
funds.  It  has  been  my  experience  that  impecunious  circumstances, 
unless  extended  to  the  point  of  abject  penury,  furnish  no  insurmountable 
difficulties  in  the  way  of  recovery.  There  is  likely  to  exist  among  the 
poor  a  keener  appreciation  of  the  exigency  confronting  them,  and  hence  a 
lesser  likelihood  of  retrogression  through  dissipation,  frivolous  excesses, 
or  other  acts  of  indiscretion.  The  desire  to  take  advantage  of  every 
reasonable  facility  at  their  command  is  especially  strong  among  patients 
with  small  means  or  those  dependent  upon  the  assistance  of  others.  By 
virtue  of  their  financial  limitations  there  is  usually  observed  a  conscien- 
tious adherence  to  the  principles  of  systematic  living. 

The  financial  condition  is,  at  the  very  most,  but  a  single  factor  among 
many,  each  of  which  has  its  due  weight  in  a  determination  of  the  final 
issue.  Even  a  greatly  restricted  income,  if  associated  with  other  condi- 
tions of  favorable  moment,  is  more  to  be  desired  than  affluence  if  unat- 
tended by  similar  propitious  factors.  The  prolonged  period  of  invalidism, 
the  demand  for  superalimentation,  and  the  requirement  of  a  proper  social 
and  hygienic  environment  illustrate  the  value  of  ample  means,  but 
not  their  invariable  necessity.  In  view  of  the  sanatorium  provision  in 
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many  parts  of  the  country,  a  meager  monthly  allowance  is  often  sufficient 
to  supply  actual  needs.  For  people  with  inadequate  resources,  however,  a 
practical  difficulty  is  experienced  at  the  time  of  departure  from  sanatoria. 
The  end  of  their  stipulated  period  of  regime  is  followed  in  many  instances 
by  a  return  to  work  and  to  an  eminently  unsuitable  environment.  A 
rational  solution  of  the  problem  for  such  invalids  consists  of  the  excellent 
opportunities  at  their  disposal  in  favorable  climates.  A  class  of  patients 
with  limited  means,  though  not  absolutely  impecunious,  are  offered  as- 
suring possibilities  of  improvement  from  climatic  change,  provided  accu- 
rate information  is  obtained  in  advance  concerning  appropriate  accommo- 
dations at  a  minimum  expense.  Patients  dependent  largely  upon  their 
own  efforts  for  support,  but  exhibiting  only  incipient  infection,  are  often 
permitted  to  secure  arrest  through  outdoor  employment  in  favorable 
regions.  Many  who  are  less  fortunate  than  their  fellows  in  their  finan- 
cial equipment,  possess  other  compensatory  factors  of  favorable  prognos- 
tic import,  and  with  slight  assistance  in  the  beginning,  are  restored  to 
their  former  usefulness  and  activity.  This  course  of  remark  is  presented 
to  emphasize  the  fact  that  a  moderately  restricted  income  is  not  in  itself 
an  insurmountable  obstacle  to  success. 


SOCIAL  ENVIRONMENT 

Few  factors  pertaining  to  the  future  welfare  of  the  patient  are  of  more 
importance  than  a  hopeful  and  cheerful  social  atmosphere.  In  some 
cases  the  presence  of  the  husband  or  wife  may  be  of  inestimable  benefit 
in  promoting  the  comfort  and  contentment  of  the  invalid,  and  in  guarding 
against  indiscretions.  In  other  cases,  no  matter  how  well  conceived  the 
intention  or  devoted  the  service,  incalculable  injury  is  inflicted  through 
absence  of  tact,  perversions  of  judgment,  and  obliquities  of  disposition. 
Little  children  may  be  regarded  in  all  instances  as  decided  incumbrances 
to  the  progress  of  the  patient,  although  mothers  are  prone  to  insist  upon 
their  decided  influence  for  good,  and  protest  strenuously  against  even  a 
temporary  separation.  There  is  imposed  a  demand  for  careful  individual- 
ization  under  such  circumstances,  precipitate  action  not  always  improving 
the  immediate  prospects  of  the  invalid. 

In  general,  children,  regardless  of  their  intelligence  or  gentleness  of 
disposition,  are  of  necessity  a  source  of  added  care  and  anxious  responsi- 
bility and  cannot  fail  to  disturb  to  a  marked  extent  the  quiet  regime  of 
invalidism.  Segregation  of  the  patient  insures,  in  the  majority  of  cases, 
more  satisfactory  results  than  are  otherwise  attained.  The  ready  adap- 
tation of  the  consumptive  to  a  proper  social  environment  affords  in  part 
a  favorable  estimate  as  to  the  possibility  of  final  arrest.  It  should  be 
remembered  that  it  is  not  the  patient  alone  whose  temperamental 
peculiarities  demand  thoughtful  consideration,  but,  unfortunately,  the 
accompanying  relatives  as  well.  Many  invalids  are  compelled  to  pay  the 
penalty  for  the  perversity,  ignorance,  and  delusions  of  members  of  their 
family.  In  such  cases  the  prognosis  varies  according  to  the  keen  discern- 
ment of  the  physician  and  his  insistence  upon  removal  of  unfavorable 
social  influences  through  such  isolation  as  may  be  reasonable  and  practi- 
cable. While  patients  are  not  always  ready  to  accept  at  once  the  wisdom 
of  such  advice,  if  presented  firmly  and  tactfully,  the  difficulties  of  its 
execution  are  often  removed. 
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PERSONAL  EQUATION  IN  MEDICAL  SUPERVISION 

From  the  foregoing  considerations  it  is  easy  to  comprehend  that  the 
welfare  of  the  patient  is  influenced  to  a  remarkable  extent  by  an  inter- 
ested, painstaking  regard  for  detail  on  the  part  of  the  medical  adviser. 
The  best  results  can  be  obtained  only  through  a  certain  inherent  aptitude 
of  the  physician,  a  devotion  to  the  work  in  which  he  is  engaged,  and 
a  personal  solicitous  interest  in  the  individual.  To  discharge  properly 
the  many  obligations  incident  to  the  care  of  the  consumptive,  and  to 
assume  with  composure  and  confidence  the  anxious,  vexatious  responsi- 
bilities imposed,  the  physician  must  possess  to  an  unusual  degree  patience, 
determination,  vigilance,  sympathy,  tact,  and  enthusiasm.  The  extent 
to  which  such  endowment  is  possessed  determines  largely  the  welfare  of 
the  patient  and  frequently  is  sufficient  to  change  impending  failure  into 
ultimate  success. 

CHANGE  OF  SURROUNDINGS  AND  CLIMATE 

As  a  general  rule,  the  chances  for  recovery  are  greatly  enhanced 
if  opportunity  is  afforded  for  suitable  change  of  environment.  Patients 
are  much  less  likely  to  do  well  at  home,  as  the  difficulties  in  maintaining 
a  proper  regime  are  sufficiently  great  to  interfere  with  the  accomplishment 
of  the  best  results,  and  to  suggest  the  impracticability  of  the  attempt, 
when  possible  to  avoid  it.  Not  only  are  the  social  conditions  non-con- 
ducive to  an  unbroken  period  of  nervous  and  physical  relaxation,  but  the 
incidental  interruptions,  by  friends  and  relatives,  unavoidably  impair  the 
good  results  of  a  systematic  regime.  The  situation  of  the  dwelling  with 
relation  to  other  buildings  is  often  not  such  as  to  afford  a  sufficient  amount 
of  fresh  air  and  sunshine.  Atmospheric  contaminations  may  exist  by 
reason  of  smoke,  dust,  and  other  impurities.  Assuming  an  advantageous 
location  of  the  residence,  there  may  be  lacking  ample  porch  accommoda- 
tions, preventing  the  possibility  of  attaining  rest  and  fresh  air  jointly. 
The  perfect  fulfilment  of  these  cardinal  features  of  management  is  likely 
to  be  achieved  only  when  special  provision  is  made  for  the  reception  of 
pulmonary  invalids. 

Due  cognizance  should  be  taken  of  the  value  of  the  psychic  element 
attending  a  change  of  environment.  The  novelty  of  radically  differing 
surroundings  is  a  factor  of  the  utmost  importance  in  inspiring  the  patient 
with  a  degree  of  hope  far  in  excess  of  that  evinced  at  home.  The  invalid 
is  forcibly  impressed  by  the  fact  that  something  definite  and  tangible  is 
being  done  to  promote  recovery,  and  often  an  abiding  confidence  is  thereby 
established.  This  is  especially  likely  to  be  the  case  if  brought  in  contact 
with  others  who,  through  the  force  of  example,  instil  an  ambition  to  pursue 
an  appropriate  routine  and,  through  the  recital  of  their  favorable  progress, 
infuse  transcendent  faith  in  the  attainment  of  similar  results.  ^  A  con- 
sideration of  no  slight  importance  relates  to  the  direct  educational  in- 
fluence exerted  upon  the  patient  in  properly  managed  local  institutions. 
Residence  in  sanatoria,  even  without  the  involvement  of  climatic  change, 
is  a  factor  of  unquestionable  prognostic  value. 

Change  of  climate  in  properly  selected  cases,  with  or  without  recourse 
to  sanatorium  control,  is  of  far-reaching  importance  in^  the  ^  effort  to 
secure  an  enduring  arrest.  While  improvement  in  many  incipient  cases 
assuredly  may  take  place  by  virtue  of  intelligent  systematic  management 
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in  relatively  unfavorable  climates,  the  chances  for  such  happy  results  are 
not  equal  to  those  presented  in  more  healthful  resorts  under  the  same  con- 
ditions of  management.  There  can  be  no  question  upon  the  basis  of 
actual  experience  that  the  prognosis  is  wonderfully  improved  by  removal 
to  a  suitable  climate.  Not  only  are  the  opportunities  for  arrest  of  the 
tuberculous  process  immeasurably  greater,  but  stronger  assurances  are 
afforded  for  its  enduring  maintenance  upon  the  active  resumption  of  a 
useful  occupation. 


CHAPTER  XLYI 
CONSIDERATIONS  PERTAINING  TO  THE  DISEASE 

MUCH  importance  attaches  to  the  history  of  the  present  illness,  the 
physical  signs,  the  evidences  of  apparent  immunity,  the  extent  of  sys- 
temic disturbance,  and  the  development  of  complications. 

HISTORY  OF  PRESENT  ILLNESS 

Rigid  inquiry  concerning  the  early  history  of  the  disease  will  often 
disclose  data  of  vital  prognostic  interest.  The  method  of  onset  may  be 
suggestive  of  the  subsequent  type  and  termination.  Many  cases  with 
an  abrupt  invasion  after  the  manner  of  acute  pneumonic  phthisis  or 
acute  miliary  tuberculosis  may  be  expected  to  pursue  an  exceedingly 
rapid  course,  with  a  correspondingly  unfavorable  prognosis.  When  the 
onset  is  characterized  by  other  acute  manifestations,  at  least  an  inti- 
mation may  be  afforded  concerning  the  clinical  course ;  thus  acute  septic 
disturbances,  if  predominating  early  in  the  disease,  often  persist  to  the 
very  end.  While  initial  hemorrhages  usually  call  emphatic  attention 
to  the  pulmonary  condition  and  induce  a  more  ready  adaptation  of  the 
invalid  to  a  suitable  environment,  it  cannot  be  assumed  that  the  exist- 
ence of  early  pulmonary  hemorrhage  exerts  any  inherent  influence  upon 
prognosis. 

Pulmonary  tuberculosis  supervening  immediately  upon  an  attack 
of  influenza  is  usually  of  serious  prognostic  import.  The  individual 
resistance  at  such  a  time  is  comparatively  slight,  and  the  disease,  in  the 
larger  number  of  cases,  advances  rapidly  to  destructive  tissue  change 
and  pronounced  constitutional  impairment.  Within  certain  limits  it 
is  safe  to  assert  that  the  more  acute  the  onset,  the  less  favorable  the 
prognosis  and  the  more  insidious  the  invasion,  the  greater  likelihood  of 
effecting  an  arrest. 

Exclusive  of  the  manner  of  onset,  a  review  of  the  extent  and  nature 
of  systemic  disturbance  is  also  of  considerable  value  in  establishing  a 
reasonable  prognosis.  The  history  of  progressive  loss  of  weight  and 
strength,  with  fever,  chills,  night-sweats,  and  increasing  dyspnea,  sug- 
gests, of  course,  a  far  less  favorable  prognosis  than  obtains  in  afebrile 
cases  without  constitutional  impairment. 
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The  previous  duration  of  the  disease  is  not  without  some  significance, 
although  it  is  scarcely  true  that  the  longer  the  condition  has  persisted, 
the  less  favorable  the  prognosis.  If  the  infection  has  been  of  long  dura- 
tion and  unattended  by  progressive  pulmonary  invasion  or  by  symptoms 
of  severe  constitutional  derangement,  it  may  be  assumed  that  the  invalid 
possesses  unusual  powers  of  resistance,  and  that  these  fighting  qualities, 
under  proper  management,  may  be  later  directed  to  a  successful  issue. 
After  a  period  of  disastrous  delay,  however,  there  inevitably  must 
come  a  time,  soon  for  some,  later  for  others,  and  finally  for  all,  when  the 
patient  becomes  utterly  unable,  even  with  strenuous  therapeutic  effort, 
to  display  anything  like  former  combat iveness  against  the  disease. 
It  thus  follows  that  while  a  prolonged  duration,  in  the  absence  of  dis- 
tinctly unfavorable  manifestations,  may  be  construed  as  a  favorable 
prognostic  consideration  in  some  cases,  yet  delay  in  the  adoption  of  ra- 
tional management  results  in  a  decided  loss  of  opportunity  in  the  effort 
to  secure  arrest. 


PHYSICAL  SIGNS 

The  physical  signs  are  of  signal  importance  as  indicating  the  area 
of  tuberculous  infection,  the  nature  and  activity  of  the  process,  the 
extent  of  destructive  change,  and  the  amount  of  tissue  fibrosis.  The 
morbid  pulmonary  changes  thus  disclosed,  although  of  essential  value 
in  an  approximate  estimate  of  the  final  results,  are  sometimes  of  far 
less  prognostic  importance  than  the  accompanying  symptoms.  In 
view  of  the  striking  lack  of  conformity  between  the  physical  signs  and 
the  subjective  symptoms,  it  is  apparent  that  the  former  alone  are  quite 
inadequate  for  the  purposes  of  prognosis.  Many  patients  exhibiting 
extensive  active  areas  of  involvement  display  wonderful  powers  of 
resistance  and  secure  an  ultimate  arrest  of  the  infection.  Others  with 
comparatively  slight  evidence  of  pathologic  change  in  the  lung  never- 
theless decline  rapidly  to  a  fatal  issue,  despite  the  best  conditions  of 
management  and  environment.  The  physical  signs  are  of  especial 
prognostic  value  in  connection  with  the  associated  evidences  of  con- 
stitutional disturbance,  when  their  significance  becomes  of  vital  impor- 
tance. 

The  area  of  involvement,  regardless  of  other  considerations,  is  not 
always  of  vital  prognostic  import,  the  size  of  the  infected  region  being 
of  much  less  moment  than  the  character  of  the  tuberculous  process  and 
its  degree  of  activity.  A  diffused  infiltrative  tubercle  deposit  without 
definite  consolidation,  abundant  moisture,  or  softening  offers  a  far  more 
hopeful  outlook  than  a  circumscribed  area  of  infection  associated  with 
advancing  destructive  change.  The  extent  of  bacillary^  distribution  in 
pulmonary  tuberculosis  becomes  of  especial  prognostic  interest  in  pro- 
portion to  the  degree  of  secondary  inflammatory  disturbance  and  ac- 
companying degenerative  change.  Other  features  of  prognosis  being 
equal,  it  is,  of  course,  true  that  the  outlook  is  better  among  patients 
exhibiting  comparatively  small  areas  of  infection.  A  limitation  of 
the  disease  at  one  apex  is  of  more  favorable  import  than  a  bilateral 
involvement.  It  is  insisted,  however,  that  efforts  to  forecast  the  future 
of  the  invalid  strictly  according  to  the  boundaries  of  tuberculous  infec- 
tion are  without  warrantable  basis.  Attempts  of  this  ^  kind  represent 
a  profound  misconception  of  the  nature  of  the  various  pathologic 
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processes,  the  influence  of  constitutional  symptoms,  and  other  prognostic 
data. 

Chief  importance  attaches  to  the  character  of  the  lesions,  the  activity 
of  the  infection,  and  the  tendency  to  cavity  formation.  Infiltrative 
processes  are  more  susceptible  to  complete  arrest  through  fibrous  tissue 
proliferation  than  are  areas  of  massive  consolidation,  in  which  subse- 
quent softening  with  excavation  is  likely  to  take  place.  In  the  latter 
event  the  constitutional  symptoms  are  often  more  severe,  the  tuber- 
culous extension  rapid,  and  the  course  of  the  disease  comparatively 
short.  In  some  cases,  however,  consolidation,  even  of  an  entire  lobe, 
may  continue  indefinitely  without  resulting  cavity  formation  or  per- 
sisting systemic  disturbance.  A  conspicuous  example  of  this  phe- 
nomenon is  shown  by  the  following  case : 

In  June,  1897,  a  man  of  forty-eight,  a  patient  of  Dr.  Babcock, 
came  to  Colorado,  exhibiting  a  massive  consolidation  of  the  entire  left 
lung  with  abundant  moisture  throughout.  There  were  marked  emacia- 
tion, physical  exhaustion,  fever,  and  rapid  pulse.  He  returned  to  In- 
diana in  May,  1903,  thirty  pounds  heavier,  without  fever  or  other  evidence 
of  constitutional  disturbance,  exhibiting  not  the  slightest  physical 
evidence  of  remaining  tuberculous  activity,  although  the  consolidation 
was  complete  and  the  function  of  the  lung  entirely  suspended.  He  has 
continued  without  retrogression  to  the  present  time. 

While  successful  results  of  this  character  are  sometimes  observed, 
the  prognosis,  as  a  rule,  is  unfavorable  in  cases  of  gross  pulmonary  con- 
solidation. 

Scattered  areas  of  pneumonic  consolidation  supervening  in  the  course 
of  pulmonary  tuberculosis  are  occasionally  followed  by  apparent  resolu- 
tion, but  softening  and  cavity  formation  are  the  usual  sequelae.  If 
arrest  of  the  tuberculous  process  eventually  takes  place,  there  is  neces- 
sarily an  enduring  loss  of  functional  activity  throughout  the  diseased 
area.  In  some  instances  the  prognosis,  as  a  result  of  the  functional 
impairment  and  the  physical  incapacity  of  the  invalid,  relates  chiefly  to 
a  prolonged  period  of  restricted  activity.  Corresponding  to  the  degree 
of  respiratory  limitation,  the  patient  may  either  be  permitted  to  enjoy 
a  useful  career,  or  be  doomed  to  a  life  of  complete  invalidism. 

The  activity  of  the  infection  is  disclosed  to  a  great  extent  by  the  amount 
of  moisture  within  the  bronchial  tract.  Despite  pronounced  indications 
of  general  improvement,  rather  definite  information  concerning  a  re- 
maining active  tuberculous  process  is  afforded  by  the  recognition  of  fine 
and  medium-sized  moist  rales.  No  tuberculous  deposit  can  be  regarded 
as  arrested  or  even  quiescent  so  long  as  these  physical  evidences  persist. 

There  is  no  invariable  relation  between  the  state  of  the  tuberculous 
lesions  and  the  amount  of  cough  or  expectoration.  I  almost  daily 
observe  patients  exhibiting  moist  rales  upon  examination,  yet  having 
but  slight  cough  without  expectoration.  In  the  presence  of  bubbling 
rales  the  tendency  to  further  extension  of  the  tuberculous  process  is 
greatly  enhanced,  irrespective  of  subjective  symptoms.  Waiving  tem- 
porarily a  consideration  of  other  elements  influencing  prognosis,  it  is 
fair  to  assert  that  the  chances  for  recovery  are  improved  in  proportion 
to  the  diminution  of  moisture  in  the  infected  area.  Prior  to  its  complete 
disappearance  favorable  prognostic  indications  consist  of  a  reduction 
in  the  size  of  the  rales,  a  lessening  of  their  distinctly  bubbling  character, 
and  their  non-recognition  save  upon  the  act  of  coughing. 
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The  extent  of  tissue  destruction  as  represented  by  pulmonary  exca- 
vation adds  greatly  to  the  danger  of  hemorrhage  and  the  likelihood  of 
septic  absorption.  This,  with  the  accompanying  evidence  of  advancing 
infection,  constitutes  an  important  factor  in  prognosis.  In  some  cases 
the  cavity  per  se,  even  if  it  be  of  considerable  size,  may  possess  but  little 
significance  regarding  the  probable  outcome.  If  surrounded  by  indu- 
rated lung  tissue,  it  may  gradually  diminish  in  diameter  through  inter- 
stitial contraction  to  such  an  extent  as  to  prevent  its  further  recognition. 
The  unfavorable  import  to  be  attached  to  cavity  formation  relates  to 
the  rapidity  of  development,  the  progressive  increase  in  size,  the  accom- 
panying moisture,  and  the  subjective  symptoms.  Aside  from  gurgling 
rales  over  the  site  of  the  excavation,  an  indication  of  the  activity  of 
the  infection  is  found  in  the  amount  of  moisture  present  within  an  adjacent 
zone.  Coarse  bubbling  rales  in  close  proximity  to  the  cavity  suggest 
a  further  extension  of  the  destructive  process.  Even  rapid  cavity  for- 
mation may  not  always  be  construed  as  of  unfavorable  import,  though 
this  assuredly  is  the  general  rule.  The  first  clinical  manifestations 
of  general  improvement  are  occasionally  observed  only  after  a  rapid 
excavation  with  elimination  of  innumerable  virulent  bacilli  and  diminu- 
tion of  toxic  absorption. 

As  a  general  rule,  the  prognosis  improves  in  proportion  to  the  prolifera^ 
tion  of  fibrous  tissue.  In  exceptional  instances  the  fibrosis  assumes  such 
undue  prominence  as  to  occasion  circulatory  embarrassment  through 
obliteration  of  the  finer  subdivisions  of  the  pulmonary  artery.  With  ex- 
tensive fibrous  tissue  change  there  may  result  such  disturbance  of  physio- 
logic function  as  to  incapacitate  the  individual  for  an  existence  beyond 
the  limits  of  passive  invalidism. 

EVIDENCE  OF  APPARENT  IMMUNITY 

The  relative  immunity  of  individuals  to  tuberculous  invasion  is 
of  much  interest  from  a  prognostic  standpoint.  Two  essential  influences 
are  worthy  of  consideration,  i.  e.,  differences  in  the  virulence  of  the 
bacillus  and  in  the  resistance  of  the  host. 

The  former  has  been  demonstrated  by  experiments  upon  animals 
and  by  the  results  of  laboratory  investigation.  Cultures  of  tubercle 
bacilli  inoculated  into  guinea-pigs  have  produced  death  of  the  animals 
in  three  or  four  weeks,  while  inoculations  of  similar  animals  with  bacilli 
from  another  source  of  infection  have  been  followed  by  death  only  after 
considerably  longer  intervals,  denoting  a  decided  difference  in  the  viru- 
lence of  the  cultures.  Thus  it  may  be  assumed  that  in  the  human  being 
a  corresponding  variation  of  virulence  may  exist,  and  represent  a  factor 
of  some  importance  in  the  evolution  of  individual  immunity. 

Some  enthusiastic  observers  have  even  attempted  to  forecast  a  progno- 
sis from  the  character  of  the  clinical  manifestations  exhibited  by  the  person 
from  whom  a  recent  infection  was  ostensibly  derived.  Thus  a  benign 
type  of  the  disease  is  alleged  to  attend  an  infection  acquired  from  con- 
tact with  invalids  exhibiting  quiescent  tuberculous  processes.  This 
line  of  thought  presupposes  a  predominant  influence  of  the  bacillus^as 
a  factor  in  prognosis,  to  the  exclusion  of  all  considerations  pertaining 
to  the  resistance  of  the  host.  Such  conclusions  are  utterly  at  variance 
with  the  results  of  clinical  observation.  In  numerous  instances  I  have 
noted  a  rapid  course  and  a  fatal  termination  of  pulmonary  phthisis  in 
26 
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the  husband  or  wife,  while  the  infection  of  the  consort  from  whom  the 
disease  was  contracted  remained  inactive  for  years  or  became  entirely 
arrested.  The  number  of  bacilli  demonstrable  in  the  expectoration 
is  not  always  endowed  with  especial  prognostic  significance.  A  reason- 
able construction  to  be  placed  upon  their  relative  frequency  is  to  the  effect 
that  their  gradual  diminution  constitutes  a  favorable  indication,  par- 
ticularly in  connection  with  their  apparent  increasing  attenuation. 

Aside  from  inherent  differences  as  to  the  virulence  of  the  bacilli, 
a  pronounced  influence  upon  their  virulent  action  is  exerted  by  the 
character  of  the  soil. 

The  individual  resistance  may  be  active  and  aggressive,  or  the  defense 
of  the  organism  may  be  comparatively  slight.  In  some  people  the  power 
to  withstand  the  bacterial  infection  applies  to  the  destructive  change, 
and  in  others  to  the  accompanying  toxemia.  It  is  well  known  that 
marked  differences  are  exhibited  by  invalids  in  their  susceptibility  to 
the  tuberculous  invasion,  and  that  the  prognosis  improves  in  proportion 
to  the  apparent  resistance.  To  what  extent  in  the  determination  of  the 
resulting  immunity  the  influence  of  the  host  is  exerted  upon  the  bacillus 
and  vice  versa  is  difficult  of  differentiation. 

The  trend  of  modern  thought  does  not  incline  to  the  recognition 
of  the  bacillus  as  the  factor  of  greater  importance.  Clinical  evidence 
as  to  the  determining  influence  of  the  soil  is  demonstrated  in  the  trans- 
formation of  virulent  bacilli  into  microorganisms  of  the  attenuated  type, 
as  a  result  of  progressive  general  improvement.  It  is  not  uncommon 
in  the  observation  of  a  single  case  of  pulmonary  tuberculosis  that  short, 
thin,  bright-staining  bacilli  devoid  of  granulations,  and  characterized 
by  an  even  stain,  are  subsequently  found  to  become  long,  thin,  beaded, 
and  to  stain  unevenly.  The  fact  that  the  attenuated  variety  make  their 
appearance  only  in  proportion  to  the  evidences  of  physical  and  general 
improvement  may  be  construed  as  of  material  significance.  A  prognostic 
import  attaching  to  variations  in  the  several  tuberculin  reactions  and  in 
the  agglutination  test  to  which  reference  has  been  made  in  preceding 
pages,  has  not  been  fully  demonstrated. 

CHARACTER  OF  SYSTEMIC  DISTURBANCE 

Among  the  subjective  symptoms  endowed  with  variable  degrees  of 
prognostic  significance,  fever  is  by  all  odds  the  most  important.  There 
is  no  single  feature  throughout  the  entire  clinical  course  of  the  disease 
of  more  fateful  import  than  a  persisting  high  temperature  elevation.  As 
previously  explained,  the  true  influence  of  fever  in  a  determination  of 
the  final  result  depends  upon  its  height,  cause,  and  duration,  but  its 
unfavorable  effect  is  exerted  chiefly  by  virtue  of  its  persistency.  While 
fever  may  greatly  modify  the  clinical  course,  its  existence  is  not  always 
precursory  of  disaster.  A  stubborn  temperature  elevation  is  often 
susceptible  of  great  amelioration,  if  not  of  complete  control,  according 
to  the  nature  of  therapeutic  management.  Therefore,  high  fever  must 
not  be  accepted  as  an  element  of  fatal  prognosis  until  its  unyielding 
nature  has  been  demonstrated  by  exhaustive  clinical  effort. 

An  undue  acceleration  of  the  pulse  independent  of  fever  or  other 
obvious  cause  must  always  be  regarded  as  of  unfavorable  moment.  At 
the  time  of  examination  it  is  often  impossible  to  judge  accurately  con- 
cerning the  character  and  rate  of  the  pulse  by  reason  of  coexisting  nervous 
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excitement.  An  inordinately  rapid  pulse,  occasioned  by  exercise,  men- 
tal emotion,  or  excitement,  is  rarely  an  insuperable  obstacle  to  arrest, 
but  continuous  acceleration,  constituting  a  true  tachycardia,  is  possessed 
of  grave  significance  as  regards  the  remote  prognosis.  While  less  opti- 
mistic opinions  must  be  rendered  with  reference  to  this  condition,  a 
conscientious  application  of  hygienic  principles  of  management  may  result 
in  ultimate  recovery. 

The  degree  of  nutrition  has  been  described  as  a  consideration  of 
momentous  importance.  A  progressive  diminution  of  body-weight, 
despite  the  existence  of  other  features  of  favorable  significance,  must  be 
construed  as  a  factor  of  ill  omen.  However,  in  some  instances  of  exten- 
sive fibroid  change  involving  both  lungs,  with  marked  impairment  of 
function,  a  considerable  loss  of  weight  may  accompany  even  an  entire 
arrest  of  the  tuberculous  infection.  These  cases  are  seldom  observed, 
but  are  conspicuous  on  account  of  the  disparity  between  the  external 
appearance  and  the  physical  signs.  The  fullest  significance  of  emacia- 
tion is  reflected  in  failure  to  respond  to  superalimentation  and  rest. 
Much  more  frequently,  however,  is  loss  of  weight  dependent  upon  dimi- 
nution of  appetite  and  disturbances  of  digestion. 

Comparatively  slight  importance  is  attached  to  the  acute  gastric 
and  intestinal  symptoms  resulting  from  an  injudicious  interpretation  of 
the  principles  of  superalimentation.  Digestive  disturbances  occasioned 
by  continuous  dietary  indulgence  must  undoubtedly  influence  prognosis, 
but  the  intelligence  of  the  patient  and  physician  is  usually  sufficient  to 
guard  against  too  frequent  repetition  of  such  disorders.  As  a  feature 
of  prognosis,  the  practical  disadvantage  of  digestive  derangement  con- 
sists of  the  confirmed  loss  of  appetite  and  the  inability,  without  this,  to 
conform  to  a  satisfactory  system  of  dietetics.  A  poor  stomach  repre- 
sents one  of  the  most  serious  obstacles  to  a  successful  issue. 

The  prognosis  is  also  influenced  materially  by  the  physical  findings 
in  the  upper  air-passages,  heart,  liver,  and  kidneys.  As  stated  elsewhere, 
a  passive  congestion  of  the  liver  is  possessed  of  decidedly  unfavorable 
import.  Grave  significance  must  necessarily  be  attached  to  many  forms 
of  kidney  disturbance  which  have  been  described.  Decided  arterioscle- 
rosis has  invariably  an  unfortunate  bearing  upon  prognosis.  The  influ- 
ence of  enteroptosis  and  the  various  psychoneuroses,  together  with  the 
prognosis  of  laryngeal  tuberculosis,  pleurisy  with  effusion,  empyema, 
pneumothorax,  and  other  complications,  will  be  discussed  in  their  appro- 
priate place. 

The  cough  is  of  but  slight  interest  as  a  feature  of  prognosis.  Exten- 
sive bronchial  irritation  may  exist  even  in  the  presence  of  satisfying 
gain  in  the  pulmonary  condition,  but  subsidence  of  cough  and  expectora- 
tion at  such  a  time  adds  hopeful  color  to  the  permanency  of  the  improve- 
ment. The  cough  may  be  distinctly  disadvantageous  on  account  of 
the  resulting  exhaustion,  disturbance  of  sleep,  and  the  production  of 
reflex  vomiting.  Generally  speaking,  however,  it  is  idle  to  suggest  a 
relation  between  the  degree  of  cough  and  the  probable  outcome. 

FORMER  OPINIONS  OF  THE  PROFESSION 

In  view  of  the  encouraging  outlook  for  the  pulmonary  invalid  of 
to-day,  as  compared  with  the  pessimistic  attitude  of  the  profession  in 
the  past,  it  will  be  of  interest  to  read  the  following  from  an  address 
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delivered  by  Dr.  Oliver  Wendell  Holmes  in  1867  before  the  Harvard 
Medical  School.  These  words  by  one  universally  revered  by  the  medical 
profession  are  introduced  largely  because  of  the  singular  beauty  of 
expression.  In  his  simple  and  inimitable  style  he  depicts  the  old-fash- 
ioned manner  of  medical  instruction  by  presenting  to  one's  imagination 
a  worthy  physician  making  his  round  of  visits  accompanied  by  his  one 
student. 

"They  jogged  along  the  bridle  path  on  their  horses  until  they  came 
to  a  lowly  dwelling.  They  sat  a  while  with  a  delicate  looking  girl 
in  whom  the  ingenuous  youth  takes  a  special  interest  ....  and 
so  they  left  the  house. 

"'What  thinkest  thou.  Luke,  of  the  maid  we  have  been  visiting ?' 
'She  seemeth  not  much  ailing,  Master,  according  to  my  poor  judgment. 
For  she  did  say  she  was  better.  And  she  had  a  red  cheek  and  a  bright 
eye,  and  she  spake  of  being  soon  able  to  walk  unto  the  meeting,  and  did 
seem  greatly  hopeful,  but  spare  of  flesh,  methought,  and  her  voice  some- 
thing hoarse,  as  of  one  who  hath  a  defluxion,  with  some  small  coughing 
from  a  cold,  as  she  did  say.  Speak  I  not  truly,  Master,  that  she  will 
be  well  speedily?' 

"  'Yea,  Luke,  I  do  think  she  shall  be  well,'and  mayhap  speedily.  But 
it  is  not  here  with  us  she  shall  be  well.  For  that  redness  of  the  cheek 
is  but  the  sign  of  the  fever,  which  after  the  Grecians,  we  do  call  the 
hectical;  and  that  shining  of  the  eyes  is  but  a  sickly  glazing,  and  they 
which  do  every  day  get  better  and  likewise  thinner  and  weaker  shall  find 
that  way  leadeth  to  the  church-yard  gate.  This  is  the  malady  which 
the  ancients  did  call  tabes,  or  the  wasting  disease,  and  some  do  name  the 
consumption.  A  disease  whereof  most  that  fall  ailing  thereof  do  perish. 
This  Margaret  is  not  long  for  earth,  but  she  knoweth  it  not,  and  still 
hopeth.' ' 

Such  words  of  wisdom  (according  to  Holmes)  from  a  worthy  observer 
in  days  of  primitive  medical  teaching  and  practice  are  of  peculiar  inter- 
est in  the  light  of  present  knowledge. 

The  logic  of  latter-day  experience  affords  irrefutable  testimony  that, 
save  under  exceptional  conditions,  no  given  case  of  tuberculosis  should  be 
pronounced  absolutely  hopeless.  Far-advanced  cases  of  consumption 
exhibiting  marked  constitutional  disturbances  and  excessive  tissue  de- 
struction are  sometimes  capable  of  undergoing  a  complete  and  enduring 
arrest.  Clinicians  whose  experience  has  been  confined  to  the  observation 
of  incipient  cases  in  sanatoria  may  not  be  inclined  to  accept  this  state- 
ment, but  those  who  have  enjoyed  the  varied  experience  rendered  pos- 
sible in  health  resorts  will  verify  such  a  conclusion. 


ILLUSTRATIVE  CASES 

A  few  illustrative  cases  are  presented  to  show  precisely  what  is  meant 
by  reported  recoveries  of  patients  at  first  considered  to  be  hopeless. 

Case  1. — A  woman,  twenty-four  years  old,  consulted  me  May  24, 
1902,  the  day  of  arrival  in  Colorado,  eight  months  after  recognized  symp- 
toms of  tuberculosis.  There  had  been  progressive  rapid  failure  from  the 
beginning,  and  a  loss  of  over  fifty  pounds  of  weight.  She  had  experienced 
chills  daily,  with  severe  night-sweats,  the  average  afternoon  temperature 
being  from  102°  to  103°  F.  The  cough  was  excessive  and  the  expectora- 
tion, which  contained  numerous  bacilli,  amounted  to  four  ounces  during 
the  twenty-four  hours.  Dyspnea  was  marked,  and  the  pulse  ranged  from 
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120  to  140.  Upon  examination  there  was  found  extensive  infection  of 
both  lungs;  in  the  left,  signs  of  consolidation  with  fine  moist  rales  after 
cough  from  the  apex  to  the  fourth  rib  in  front,  and  to  the  very  base  be- 
hind; in  the  right,  numerous  fine  clicks  from  the  second  interspace  to  the 
base  in  front,  and  from  the  middle  of  the  interscapular  space  to  the  base  in 
the  back. 

On  account  of  the  extensive  pulmonary  involvement,  the  great  emaci- 
ation, the  long-continued  sepsis,  and  an  irritable,  nervous  temperament 
an  absolutely  unfavorable  prognosis  was  rendered.  The  urgency  of 
the  case  was  such  that  cardiac  stimulation  was  constantly  employed, 
and  upon  several  occasions  I  was  constrained  to  believe  that  she  would 
not  survive  twenty-four  hours.  With  a  beginning  diminution  of  fever 
and  circulatory  disturbance,  at  the  end  of  six  weeks  there  gradually 
developed  increase  of  appetite,  digestion,  strength,  and  weight,  with 
lessening  of  cough  and  expectoration.  Following  a  progressive  improve- 
ment during  a  period  of  two  years  the  patient  was  discharged  as  an  ar- 
rested case  and  permitted  to  return  home,  having  gained  forty-three 
pounds  in  weight.  There  was  no  cough  or  expectoration  and  the  pulse 
was  uniformly  under  80.  Physical  examination  at  that  time  disclosed 
no  evidences  of  existing  tuberculous  infection.  There  had  resulted, 
however,  extensive  proliferation  of  fibrous  tissue  throughout  the  infected 
areas,  giving  rise  to  appreciable  changes  in  the  pitch  and  quality  of  respi- 
ratory sounds  without  rales. 

She  has  remained  at  home  over  five  years,  and  last  advices  show 
no  evidence  of  retrogression,  in  spite  of  the  fact  that  she  has  given  birth 
to  two  children  since  she  left  Colorado. 

Case  2. — A  woman,  thirty-five  years  old,  arrived  in  Colorado  in 
April,  1899,  nearly  five  years  after  the  recognized  onset  of  her  pulmonary 
infection.  There  had  been  a  loss  of  fifty-five  pounds  in  weight;  the 
cough  was  distressing  and  paroxysmal,  with  daily  high  fever  and  a  pulse 
varying  from  130  to  160  at  rest.  She  was  unable  to  sit  up  in  bed  and  for 
weeks  nourishment  had  been  taken  through  a  tube.  Upon  examination 
there  were  found  signs  of  extensive  active  tuberculous  infection  of  each 
lung;  in  the  right  upper  front  a  cavity  the  size  of  a  small  orange,  surrounded 
by  consolidation  which  extended  to  the  fourth  rib,  and  in  the  back  to 
the  lower  edge  of  the  scapula;  in  the  left,  consolidation  from  the  apex  to 
the  third  rib  and  to  the  middle  of  the  interscapular  space.  Throughout 
this  entire  region  moist  bubbling  rales  were  recognized  on  easy  respiration. 

A  hopeless  prognosis  was  made  without  qualification.  The  family 
physician  who  accompanied  her  to  Colorado  stated  that  she  could  survive 
but  a  week  or  ten  days  at  the  most.  She  was  kept  in  bed  in  the  open  air 
for  nearly  six  months,  with  liquid  nourishment  and  nutritive  enemata 
for  two  months.  She  remained  under  my  constant  observation  for  two 
years,  during  which  time  she  exhibited  a  slow  but  remarkable  improve- 
ment. During  the  first  six  months  in  bed  she  gained  fifty  pounds  in 
weight,  with  a  corresponding  improvement  in  her  general  and  pulmonary 
conditions.  At  the  time  she  was  discharged  there  was  a  gain  of  nearly 
seventy  pounds  in  weight,  but  there  persisted  a  slight  bronchial  cough. 
There  was  no  moisture  recognized  upon  physical  examination,  though 
fibrous  tissue  changes  were  quite  pronounced.  She  moved  to  a  remote 
part  of  the  State  and  continued  to  maintain  her  improvement  until  she 
died,  four  years  ago,  of  acute  appendicitis. 

Case  3. — A  woman,  twenty-nine  years  old,  arrived  in  Colorado  Feb- 
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ruary,  1898,  two  years  after  developing  pulmonary  tuberculosis.  During 
this  period  she  progressively  declined  in  all  respects.  There  were  great 
emaciation,  daily  elevation  of  temperature,  weak,  rapid,  and  irregular 
pulse,  distressing  paroxysmal  cough,  and  copious  expectoration  with 
very  numerous  bacilli.  Examination  disclosed  evidence  of  an  active 
process  involving  a  large  portion  of  each  lung.  In  the  upper  right  lung 
in  front  there  was  a  cavity  the  size  of  an  orange,  in  the  midst  of  an  area 
of  consolidation,  with  numerous  bubbling  rales  from  the  apex  to  the  fourth 
rib,  and  in  the  back  from  the  apex  to  the  very  base.  On  the  left  side  there 
was  consolidation  with  moist  rales  from  the  apex  to  the  third  rib.  Mois- 
ture was  recognized  in  the  left  axilla,  and  in  the  back  from  the  apex  to 
the  lower  third  of  the  interscapular  space. 

On  account  of  the  extensive  pathologic  change,  pronounced  dyspnea, 
irritable  pulse,  hysteric  temperament,  poor  appetite,  and  frequent 
vomiting,  an  ultimately  hopeless  prognosis  was  entertained  without 
reserve,  which  opinion  was  indorsed  by  Dr.  Babcock,  who  saw  the  patient 
shortly  after  her  arrival  in  Denver.  She  has  remained  under  my  personal 
observation  during  a  period  of  eleven  years.  During  the  first  three  years 
very  little  change  was  noted,  either  in  the  general  state  or  in  the  condition 
of  the  lungs.  The  cough  was  frequent  and  exhausting,  expectoration 
copious,  and  bacilli  numerous.  During  the  fourth  year  a  beginning  im- 
provement was  observed  in  the  general  condition,  the  physical  signs  re- 
maining practically  stationary.  During  the  fifth  year  a  gain  of  fifty 
pounds  was  made  in  weight,  followed  by  an  astonishing  improvement  in 
every  respect.  During  the  past  six  years  she  has  maintained  an  excellent 
nutrition  and  gained  remarkably  in  strength.  For  nearly  five  years  there 
have  been  no  bacilli  found  in  the  sputum  after  numerous  examinations. 
There  is  a  persisting  bronchial  cough  at  intervals,  with  occasional  ex- 
pectoration. The  examination  of  the  chest  shows  no  indication  of  an 
existing  tuberculous  process,  although  fibroid  changes  are  readily  de- 
tected. 

Case  4. — A  young  man,  aged  nineteen,  consulted  me  in  May,  1899, 
his  illness  having  developed  ten  months  previously  as  an  acute  pneu- 
monia involving  the  major  portion  of  the  left  lung.  The  patient  was 
sent  originally  to  Las  Vegas,  New  Mexico,  in  company  with  a  physician 
and  trained  nurse,  and  two  months  later  to  Arizona,  Koch's  tuberculin 
being  used  daily  for  a  prolonged  period.  Following  an  initial  gain  while 
in  the  southwest  there  ensued  a  persistent  elevation  of  temperature, 
loss  of  weight  and  strength,  followed  by  several  recurring  hemorrhages. 
Upon  arrival  in  Colorado  there  was  a  loss  of  thirty-two  pounds  in  weight, 
the  temperature  was  104°  F.  in  the  afternoon,  and  the  pulse  rarely  below 
120.  Numerous  bacilli  were  found  in  the  sputum.  There  were  signs 
of  massive  consolidation  in  the  left  front  from  the  apex  to  the  fifth  rib, 
with  moist  rales  throughout,  and  semidry  clicks  in  the  left  axilla.  In 
the  back,  bubbling  rales  were  heard  to  the  very  base,  with  an  area  of 
well-defined  consolidation  extending  from  the  apex  to  the  middle  of  the 
interscapular  space.  On  the  right  side  there  was  slight  consolidation  at 
the  apex,  with  moist  rales  to  the  second  rib,  and  scattered  areas  of  infil- 
tration with  moisture  throughout  the  front.  Fine  clicks  were  heard  in 
the  right  interscapular  space. 

In  view  of  the  age,  the  active  advanced  process  in  one  lung,  the  more 
recent  invasion  of  the  other,  the  hemorrhagic  tendency,  persisting  fever, 
and  rapid  pulse,  the  prognosis  could  scarcely  be  other  than  unfavorable. 
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There  developed,  however,  a  gradual  resolution  of  the  consolidated 
areas,  and  a  lessened  activity  of  the  tuberculous  process,  as  shown  by 
the  slighter  amount  of  moisture,  diminution  of  cough  and  expectora- 
tion, fewer  bacilli,  and  increase  of  weight  and  strength.  Five  years 
ago,  after  five  years'  constant  medical  observation,  the  patient  had 
gained  nearly  sixty  pounds,  and  there  was  entire  absence  of  cough  and 
expectoration.  Examination  of  the  chest  failed  to  disclose  any  tuber- 
culous activity  whatever,  there  remaining  only  a  somewhat  prolonged 
high-pitched  expiration,  tubular  in  quality  at  the  left  apex,  without 
moisture.  During  the  past  four  years  he  has  resided  much  of  the  time 
in  Illinois.  At  present,  over  ten  years  after  coming  under  my  obser- 
vation, the  arrest  is  complete. 

Case  5. — A  boy,  nine  years  old,  arrived  in  Colorado  June  1,  1903, 
exactly  three  months  after  the  development  of  acute  bronchitic  symp- 
toms. Following  the  initial  onset  he  remained  eight  weeks  in  bed  with 
a  persisting  fever  and  moderate  cough.  At  the  end  of  two  months, 
accompanied  by  his  parents  and  family  physician,  he  went  to  New 
Mexico,  remaining  thirty  days.  During  this  period  there  had  been  a 
progressive  rapid  decline.  At  the  time  I  saw  him  he  was  greatly  ema- 
ciated, weighing  exactly  fifty  pounds.  His  average  afternoon  tem- 
perature was  101.5°  F.;  there  was  marked  dyspnea  on  exertion,  the 
appetite  was  exceedingly  poor,  pulse  124,  and  there  was  a  persisting  cough 
without  expectoration.  There  were  signs  of  consolidation  throughout  the 
entire  left  lung,  with  moist  rales  upon  easy  respiration  from  the  apex 
to  base,  front  and  back. 

In  view  of  the  age,  the  history  of  the  development  of  an  idiopathic 
pleurisy,  undoubtedly  tuberculous,  the  continued  fever,  the  great  ema- 
ciation, and  physical  signs,  an  unfavorable  prognosis  was  rendered. 
The  exclusive  care  of  the  child  was  committed  to  a  trained  nurse,  and 
an  unbroken  regimen  was  maintained  for  a  period  of  two  years  and  one 
month.  During  this  time  the  child  exhibited  most  remarkable  improve- 
ment, in  spite  of  the  fact  that  at  the  end  of  four  months  he  contracted 
a  typhoid  fever  which  was  of  eight  weeks'  duration,  and  was  followed 
in  the  second  year  by  an  acute  fulminating  appendicitis,  operated  during 
the  first  twenty-four  hours.  He  was  discharged  as  cured  in  June,  1905, 
there  being  not  the  slightest  trace  of  moisture  recognized  after  repeated 
examinations  of  the  chest,  although  fibroid  tissue  proliferation  was 
extensive.  His  general  condition  was  excellent  in  all  respects,  his  weight 
approaching  eighty  pounds.  He  has  remained  well  ever  since. 

Case  6. — A  man,  forty-one  years  old,  came  to  Colorado  in  September, 
1904,  nine  months  after  an  acute  pneumonia,  which  was  followed  by 
severe  persisting  cough  and  continued  fever  with  night-sweats.  In  the 
mean  time  he  had  experienced  a  severe  hemorrhage  and  lost  much  weight 
and  strength.  The  sputum  had  been  loaded  with  bacilli.  He  had  gained 
eighteen  pounds  in  a  well-known  health  resort,  but  exhibited  persisting 
elevation  of  temperature,  with  occasional  chills  and  severe  sweats.  Al- 
though remaining  in  bed  during  day  and  night  for  months,  there  was  sub- 
sequent loss  of  weight,  with  increased  cough  and  expectoration.  The 
condition  of  the  patient  was  pronounced  entirely  hopeless  by  an  eminent 
physician.  Upon  arrival  in  Colorado  examination  of  the  chest  disclosed 
extensive  active  tuberculous  infection  of  each  lung.  On  the  right  side 
moist  rales  were  heard  in  front  to  the  third  rib,  and  in  the  back  from  the 
apex  to  the  very  base.  On  the  left  side  there  was  well-marked  consolida- 
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tion  in  the  upper  portion,  with  but  slight  moisture  in  front,  but  with 
coarse  rales  in  the  back  from  the  apex  to  the  lower  angle  of  the  scapula. 

A  further  decline  was  exhibited  during  several  weeks.  The  tem- 
perature was  constantly  elevated,  chills  and  night-sweats  were  frequent, 
and  there  resulted  greater  loss  of  flesh  and  strength.  The  cough  was 
extremely  distressing,  the  expectoration  copious,  containing  numerous 
bacilli,  the  temperament  markedly  nervous,  the  patient  apprehensive 
and  discouraged.  The  active,  widely  disseminated  tuberculous  infec- 
tion, the  unmistakable  evidence  of  sepsis,  impaired  digestion  with  entire 
absence  of  appetite,  the  weak  and  rapid  pulse,  and  the  general  prostration 
were  sufficient  to  justify,  almost  without  reserve,  an  unfavorable  prog- 
nosis. 

After  several  months  a  gradual  improvement  was  observed  which 
has  continued  without  interruption.  In  September,  1905,  one  year 
after  coming  west,  there  was  but  little  or  no  expectoration,  fever  had 
been  absent  several  months,  a  gain  of  forty-five  pounds  in  weight  had 
been  established,  and  the  pulse  was  uniformly  of  good  character.  At 
the  present  time  it  is  impossible  to  discover  any  physical  signs  attrib- 
utable to  an  existing  tuberculous  process,  no  moisture  being  recognized 
after  careful  exploration,  although  fibrous  tissue  change  is  marked. 
The  patient  has  engaged  in  an  arduous  legal  practice  in  an  unfavorable 
climate  during  the  past  three  years,  devoting  the  summer  season  to  rest 
and  recreation  in  the  mountains  of  Colorado.  At  the  time  of  his  re- 
sumption of  work  examinations  of  the  sputum  failed  to  disclose  the  pres- 
ence of  bacilli.  They  have  been  discovered  at  intervals  since  then,  but 
not  invariably. 

Case  7. — A  young  lady,  eighteen  years  old,  consulted  me  in  June, 
1896,  immediately  upon  coming  to  Colorado.  Her  illness  was  of  one  and 
one-half  years'  duration,  during  which  time  she  had  spent  several  months 
in  the  White  Mountains  and  in  Asheville.  There  were  great  emaciation 
and  pallor,  dyspnea  upon  the  slightest  exertion,  nausea  and  daily  vomiting 
with  diarrhea,  pulse  120  to  130  at  rest,  cough  exceedingly  severe,  expec- 
toration purulent  and  copious.  Upon  examination  the  entire  left  lung  was 
found  to  be  involved.  There  were  signs  of  pronounced  consolidation 
throughout,  coarse  bubbling  rales  on  easy  breathing  from  apex  to  base, 
front  and  back,  with  a  cavity  nearly  the  size  of  a  fist  in  the  front  of  the 
left  upper  lung. 

There  was  nothing  in  the  history  or  condition  to  furnish  a  warrant- 
able basis  for  the  slightest  encouragement.  Her  age  was  against  her, 
she  was  profoundly  septic,  and  her  powers  of  resistance  were  evidently 
exhausted.  Cavity  formation  had  already  taken  place,  and  softening 
was  rapidly  going  on  in  a  lung  partially  consolidated  from  apex  to 
base.  She  has  remained  under  my  observation  during  the  ensuing  thir- 
teen years.  Without  entering  upon  a  tedious  recital  of  her  detailed 
progress  I  will  state  that  during  the  greater  portion  of  this  period  she 
conformed  to  a  strict  regime.  Resulting  improvement  was  noted  from 
time  to  time,  despite  the  fact  that  her  circumstances  were  limited  and 
only  absolute  necessities  permitted.  Eight  years  of  unremitting  effort 
and  patience  sufficed  to  bring  about  a  complete  arrest.  At  that  time 
there  was  but  little  cough,  and  the  expectoration  was  essentially  bron- 
chial in  character.  She  had  gained  forty-three  pounds  in  weight,  had 
shown  no  constitutional  symptoms  for  one  or  two  years,  and  the  ex- 
amination of  the  chest  revealed  no  evidence  of  existing  tuberculous 
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activity.  Examination  of  the  sputum  was  entirely  negative.  She 
was  married  to  an  army  officer  very  shortly  afterward,  and  for  over  a 
year  led  the  gay  and  strenuous  social  life  incident  to  a  military  post  in  close 
proximity  to  a  large  city.  At  the  time  of  her  departure  for  the  Philip- 
pines I  was  privileged  to  make  a  careful  physical  examination.  In  spite 
of  her  late  hours  of  social  dissipation  it  was  found  that  there  had  developed 
no  renewed  activity  of  the  former  infection.  A  large  cavity  persisted  in 
the  upper  left  front  without  moisture.  No  rales  could  be  heard  in  any 
portion  of  the  lung,  which,  through  the  lapse  of  years,  was  found  to  have 
undergone  extensive  fibrosis.  There  was  occasional  cough,  but  the  spu- 
tum was  subjected  to  examination  with  continued  negative  results. 

In  connection  with  the  foregoing  reports  there  are  several  important 
facts  to  be  borne  in  mind:  (1)  That  these  cases  are  selected  merely 
to  illustrate  the  possibility  of  arrest  in  far-advanced  cases,  and  that 
other  instances  of  improvement  equally  striking  can  be  cited.  (2) 
That  the  cases  here  described  were  considered  without  exception,  by 
other  physicians  and  by  myself,  as  being  utterly  hopeless  by  virtue 
of  every  consideration  which  ordinarily  influences  prognosis.  (3)  That 
these  patients  have  not  simply  undergone  improvement  with  the  ul- 
timate outcome  as  yet  uncertain,  but,  in  the  process  of  years,  have 
secured  a  complete  arrest  of  the  tuberculous  trouble,  with  entire  absence 
of  physical  signs,  sputum,  and  bacilli,  and  restoration  to  former  usefulness 
and  activity.  (4)  That  the  necessity  for  the  practice  of  strict  economy 
has  been  no  insuperable  barrier  to  the  acquirement  of  complete  arrest 
in  a  suitable  climate  under  a  proper  regime.  (5)  No  claim  is  made 
that  the  results  obtained  were  referable  entirely  to  climatic  influences. 
It  is  contended,  however,  that  such  results  in  equally  desperate  cases 
are  impossible  of  attainment  in  what  may  be  regarded  as  relatively 
unfavorable  climates,  no  matter  how  excellent  the  regime.  (6)  No  special 
methods  of  treatment  were  employed  other  than  those  familiar  to  every 
physician  of  experience  in  the  management  of  pulmonary  tuberculosis. 
(7)  No  credit  for  results  obtained  is  assumed  other  than  that  which  may 
relate  to  an  unremitting  personal  attention  to  detail,  and  an  adaptation  of 
means  to  ends  at  times  somewhat  radical.  (8)  No  case  is  here  reported 
that  is  not  entirely  subject  to  confirmation  by  the  attending  physicians, 
whose  names  are  not  cited  in  the  report. 

As  logical  conclusions  from  such  results  it  may  be  stated,  first,  that 
no  physician  can  assume  with  positiveness  to  pronounce  death  sentence 
upon  any  case,  no  matter  how  desperate  the  apparent  extremity.  Second, 
that  each  case  strictly  on  its  merits  is  entitled  to  a  determined,  pains- 
taking, and  aggressive  effort  to  secure  arrest.  It  follows  that*  while  the 
rich  are  abundantly  able  to  combat  the  disease  through  such  means  as 
their  medical  advisers  may  counsel,  the  poor,  deprived  of  such  advantages, 
are  justly  entitled,  at  the  hands  of  the  State,  to  adequate  hospital  pro- 
vision in  an  effort  to  preserve  life,  rather  than  to  be  instructed  merely  as 
to  the  proper  method  of  passing  their  remaining  days. 
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CHAPTER  XLVII 

A  PARTICULARLY  INSTRUCTIVE  CASE 

A  CASE  from  my  recent  experience  has  been  exceedingly  instructive, 
and  is  presented  in  order  that  several  features  of  very  unusual  interest 
from  a  prognostic  and  therapeutic  standpoint  may  be  emphasized. 

A  boy  of  sixteen  with  excellent  family  history  consulted  me  upon 
April  24,  1906,  ten  days  after  arrival  in  Colorado.  In  the  early  fall  of 
1905,  cough  developed  and  persisted  somewhat  indefinitely.  In  December 
of  that  year  he  had  experienced  a  slight  attack  of  tonsillitis,  following 
which  the  cough  became  somewhat  aggravated.  As  there  was  no  loss  of 
weight  or  appreciable  temperature  elevation,  the  boy  continued  at  school 
until  February  of  1906.  The  cough  then  became  more  severe  and  was 
attended  by  a  loss  of  weight  and  strength.  Neither  the  chest  nor  the 
sputum  was  examined  until  the  middle  of  April,  when  the  physical  and 
bacteriologic  evidences  of  tuberculous  infection  were  apparent.  There 
was  a  ringing  paroxysmal  cough,  especially  severe  at  night,  moderate  ex- 
pectoration, an  average  temperature  elevation  in  the  evening  of  103°, 
slight  dyspnea  upon  exertion,  pallor,  and  a  loss  of  twenty  pounds  in  weight. 
The  general  condition  and  the  extent  of  pulmonary  impairment  were  such 
as  to  suggest  an  unfavorable  outcome,  which  opinion  was  wisely  rendered 
by  Dr.  Lowman,  of  Cleveland,  Ohio,  who  saw  the  boy  at  this  time  in  con- 
sultation. Climatic  change,  however,  was  decided  upon,  and  the  patient 
was  accompanied  to  Colorado  by  his  parents  and  physician. 

During  .the  first  ten  days  after  arrival  he  was  permitted  to  indulge  in 
moderate  exercise.  Even  in  this  brief  period  there  resulted  a  rapid  and 
progressive  loss  of  weight  and  strength,  with  increased  dyspnea  and  ex- 
acerbations of  fever.  Upon  coming  under  my  observation  exhaustion 
was  pronounced,  pallor  extreme,  the  pulse  exceedingly  rapid  and  of  poor 
quality,  the  temperature  elevated  daily,  and  the  cough  unusually  severe 
and  distressing.  Examination  of  the  chest  disclosed  the  existence  of 
extensive  active  tuberculous  infection.  Upon  the  left  side  the  involved 
area  extended  from  the  apex  to  base,  front  and  back.  Throughout  this 
entire  region  there  were  recognized  coarse  bubbling  rales  upon  easy  res- 
piration. The  lung  was  moderately  consolidated.  Upon  the  right  side 
fine  clicks  were  readily  detected  above  the  clavicle,  and  in  the  back  to  the 
middle  of  the  interscapular  space.  The  heart  was  apparently  of  normal 
size  and  position.  There  were  innumerable  tubercle  bacilli. 

In  view  of  the  hitherto  relentless  decline,  the  utter  prostration,  the 
septic  manifestations,  the  activity  of  the  tuberculous  process,  and  the 
extent  of  pulmonary  involvement,  the  prognosis  appeared  extremely  grave. 
In  the  light  of  previous  experience  with  similar  cases,  however,  the  condi- 
tion was  not  pronounced  utterly  hopeless.  The  parents  were  fully 
informed  as  to  the  probability  of  an  unfavorable  outcome,  but  were  some- 
what reassured  by  the  statement  that  upon  the  merits  of  the  case  an 
aggressive  effort  to  secure  arrest  was  not  only  justifiable  but  demanded. 

An  estimate  of  the  probable  issue  was  based  not  alone  upon  the 
physical  condition  nor  the  character  of  the  subjective  symptoms.  The 
prognosis,  being  largely  a  question  of  individual  detail,  was  necessarily 
influenced  to  some  extent  by  the  history  of  the  present  illness,  the  age, 
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temperament,  and  disposition  of  the  patient,  as  well  as  by  the  discrimin- 
ating intelligence  and  character  of  the  parents. 

Conservation  of  strength  in  every  possible  way  became  the  accepted 
watchword  of  the  patient  and  family.  A  regard  for  infinite  detail  ap- 
peared absolutely  essential  in  applying  the  principles  of  treatment  to  the 
best  possible  advantage,  and  to  provide  such  an  environment  as  was 
especially  appropriate  to  the  needs  of  the  patient. 

The  boy  was  immediately  put  to  bed  in  an  institution  for  pulmonary 
invalids  and  remained  constantly  under  the  supervision  of  a  trained  nurse, 
thus  insuring  the  enforcement  of  an  open-air  regime,  the  ingestion  of  a 
maximum  amount  of  nourishment,  and  complete  rest  in  the  recumbent 
position.  At  no  time  during  the  first  six  weeks  was  the  patient  permitted 
to  leave  the  bed.  In  addition  to  absolute  immobilization,  an  effort  was 
made  to  minimize  the  demands  upon  the  nervous  forces. 

Despite  systematic  efforts  in  the  way  of  superalimentation,  a  consider- 
able further  decline  was  exhibited  during  a  period  of  from  four  to  six 
weeks,  the  temperature  elevation  remaining  unabated,  the  cough  most 
distressing,  the  digestion  much  impaired,  and  the  exhaustion,  pallor,  and 
emaciation  very  pronounced.  There  gradually  ensued,  however,  a  per- 
ceptible improvement,  and  it  was  decided  to  remove  the  patient  during 
the  summer  season  to  a  mountain  resort  where  the  hygienic  and  climatic 
conditions  would  be  more  likely  to  promote  recovery. 

During  the  entire  summer  the  patient  was  kept  in  the  reclining  posi- 
tion out  of  doors  each  hour  of  the  day.  As  a  result  of  this  enforced  regime, 
perhaps  even  more  strict  than  that  frequently  practised  in  sanatoria,  there 
developed  a  gratifying  improvement  in  appetite  and  strength.  The 
gradual  subsidence  of  fever,  together  with  the  gain  in  the  appetite  and 
digestion,  was  followed  by  a  diminution  of  cough  and  expectoration  and  an 
apparent  lessening  in  the  activity  of  the  tuberculous  process.  The  pa- 
tient returned  to  Denver  in  November,  greatly  benefited,  and  appropriate 
accommodations  were  secured  where  a  continuance  of  the  systematic 
regime  could  be  maintained. 

During  the  fall  and  winter  the  improvement  thus  instituted  was  con- 
tinued without  interruption.  By  the  latter  part  of  1906  the  weight  had 
increased  to  178  pounds,  representing  a  gain  of  60  pounds  during  the  pre- 
vious six  months.  The  temperature  was  normal  at  all  hours  of  the  day, 
but  the  pulse  remained  continuously  rapid  and  of  high  tension.  The  rate 
varied  from  100  to  120  and  the  pressure  from  140  to  150.  Despite  the 
marked  improvement  in  the  general  condition  and  the  evident  diminution 
of  the  infection,  there  still  remained  a  large  area  of  active  tuberculous 
involvement.  The  physical  signs  had  entirely  disappeared  in  the  right 
lung,  but  moist  rales  were  readily  detected  throughout  the  left  back. 

Early  in  1907  the  cough  and  expectoration  entirely  disappeared.  The 
nutrition  remained  excellent,  while  the  strength  and  endurance  became 
greatly  increased.  At  this  time,  as  a  result  of  the  extensive  fibrosis  in 
the  lung,  the  heart  was  found  considerably  dislocated  to  the  left.  The 
extent  of  the  malposition  incident  to  the  contractile  changes  is  represented 
in  Fig.  121,  page  455.  Skiagraphic  confirmation  of  the  percussion  boun- 
daries is  shown  in  Fig.  77,  page  344.  There  was  slight  cavity  formation  in 
the  upper  portion,  but  this  was  not  detected  upon  physical  examination. 

In  the  summer  of  1907  the  patient  was  again  removed  to  the  moun- 
tains and  placed  under  conditions  precisely  identical  with  those  of  the 
preceding  year,  although  a  judicious  amount  of  exercise  was  now  permitted. 
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The  general  condition  remained  satisfactory,  with  entire  disappearance 
of  subjective  symptoms.  In  view,  however,  of  the  persisting  moisture  in 
the  left  back  despite  an  excellent  nutrition,  it  was  decided  to  supplement 
the  hygienic  management  by  small  tentative  doses  of  Koch's  bacillen 
emulsion.  The  tuberculin  was  given  in  an  initial  dose  of  0.0001  milli- 
gram and  repeated  at  intervals  of  one  week  with  gradually  increasing 
dosage.  As  an  apparent  result  of  the  specific  medication  a  very  material 
improvement  was  noted  in  the  physical  signs.  After  the  lapse  of  a  few 
months  the  diminution  of  moisture  in  the  left  back  was  very  noticeable. 
There  was  exhibited  no  evidence  of  constitutional  disturbance  in  conse- 
quence of  the  tuberculin  therapy,  other  than  an  occasional  temporary 
exacerbation  of  cough  a  few  hours  following  the  injections.  In  the  fall  of 
1907  there  was  but  very  slight  moisture  to  be  detected  in  any  portion  of 
the  chest  upon  careful  examination,  and  then  only  in  the  interscapular 
region  upon  the  left  side.  There  was  absence  of  expectoration  and  dysp- 
nea. The  appetite  was  excellent,  the  nutrition  unimpaired,  and  the  urine 
normal.  The  only  symptoms  suggestive  of  pathologic  change  were  the 
rapid  and  somewhat  irritable  pulse  and  elevated  blood-pressure.  The 
heart  was  dislocated  still  further  to  the  left  and  upward.  The  external 
appearance  was  that  of  perfect  health. 

An  important  feature  of  management  now  presented  itself,  viz.,  the 
so-called  "  after-treatment' '  of  tuberculosis.  At  this  time  the  difficulties 
in  the  way  of  judicious  control  are  often  greater  than  those  involved  in  the 
earlier  supervision.  Despite  the  outward  manifestations  of  health,  there 
still  remain  pathologic  changes  in  the  pulmonary  tissues,  the  quiescent 
tuberculous  process  yet  being  capable  of  renewed  activity,  or  of  being  the 
primary  origin  of  unforeseen  complications.  To  the  patient  and  family  the 
impression  is  usually  conveyed  that  the  absence  of  subjective  symptoms, 
the  disappearance  of  physical  and  bacterial  evidences  of  the  disease,  are 
indicative  of  cure  in  its  literal  interpretation.  Many  cases  fail  to  attain 
an  actual  arrest  of  the  tuberculous  infection  even  though  all  clinical  mani- 
festations of  the  disease  have  vanished.  Enduring  success  may  be  at- 
tained only  through  an  insistence  upon  a  continued  wisely  directed  regime. 
It  is  frequently  impossible  to  convey  at  this  stage  an  adequate  apprecia- 
tion of  the  necessity  of  further  supervision. 

The  patient  in  question  had  apparently  made  a  strikingly  picturesque 
recovery,  was  ambitious  to  resume  school  life,  and  was  naturally  restless 
under  the  enforced  restraint  during  a  period  of  eighteen  months.  The 
prognosis  as  rendered  to  the  parents  at  this  time,  while  justly  hopeful 
and  encouraging,  was  yet  somewhat  guarded  in  character.  Strenuous 
objection  was  made  to  attendance  at  school  as  well  as  to  undue  exercise 
or  excitement.  In  view  of  the  urgent  appeals  of  the  youth  for  opportunity 
to  pursue  his  studies,  and  the  probable  unfavorable  effect  of  an  arbitrary 
denial,  a  compromise  was  made  by  which  a  special  instructor  was  secured, 
and  the  boy  permitted  to  attend  recitations  once  a  week.  The  balance 
of  the  time  was  spent  in  the  open  air,  both  during  the  day  and  night.  No 
untoward  manifestations  were  exhibited  during  nearly  seven  months, 
there  being  no  return  of  either  the  cough  or  expectoration. 

In  the  latter  part  of  April,  1908,  a  few  fine  semidry  rales  were  detected 
in  the  upper  portion  of  the  left  front,  and  suggested  the  advisability  of 
discontinuing  the  studies.  Upon  the  26th  of  May  he  experienced  a  slight 
pulmonary  hemorrhage,  the  amount  of  blood  expectorated  not  being  over 
two  or  three  tablespoonfuls.  Although  no  alarming  significance  was  at- 
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tached  to  the  hemoptysis,  every  precaution  was  taken  to  avoid  a  recur- 
rence. The  patient  was  at  once  placed  in  bed  under  the  care  of  a  nurse, 
and  members  of  the  family  were  excluded  from  the  room.  The  initial 
hemorrhage,  though  apparently  insignificant,  was  adjudged  worthy  of 
rigid  supervision  and  attention  to  the  smallest  details. 

The  patient  remained  at  all  times  in  the  recumbent  position,  with  the 
head  but  slightly  elevated.  Morphin  was  administered  hypodermatically 
to  relieve  cough  and  calm  nervous  excitability.  Nitroglycerin  was  given 
to  lower  blood-pressure  in  the  pulmonary  circulation,  and  laxatives  to 
produce  copious  soft  evacuations  of  the  bowels.  Despite  scrupulous  ob- 
servation of  these  precautions  a  second  small  hemoptysis  took  place  at  the 
end  of  five  days  without  apparent  cause.  Two  days  subsequently  there 
ensued  a  severe  hemorrhage,  resulting  in  the  loss  of  thirty-two  ounces  of 
blood  and  attended  by  great  collapse.  This  represented  the  beginning  of  a 
series  of  fifty-one  hemorrhages  which  took  place  at  short  intervals  from 
June  2d  to  August  13th,  none  being  less  than  two  ounces  in  quantity  and 
several  consisting  of  from  a  quart  to  a  quart  and  a  half.  It  is  obviously 
impossible  to  report  in  detail  the  clinical  course  and  varying  indications  for 
treatment  throughout  this  entire  period.  It  is  well,  however,  to  call  at- 
tention briefly  to  several  important  and  unusual  features. 

The  temperature  became  considerably  elevated  for  several  days  follow- 
ing the  large  hemorrhage,  the  respirations  were  rapid,  the  patient  at  first 
restless  and  subsequently  somewhat  heavy.  Grave  fears  were  entertained 
at  this  time  concerning  the  development  of  septic  pneumonia,  but  physical 
exploration  of  the  chest  was  avoided  through  fear  of  inciting  a  recurrence. 
During  the  period  of  elevated  temperature  of  five  or  six  days'  duration  the 
bleeding  became  entirely  arrested,  but  returned  later  upon  the  subsidence 
of  the  fever.  Shortly  after  there  developed  an  extremely  fetid  odor  to  the 
breath  and  the  expectorated  clots.  This  persisted  from  the  middle  of  June 
during  the  succeeding  two  months.  The  sputum  was  at  first  of  a  dark, 
granular,  chocolate  appearance  and  was  raised  in  large  masses.  The  odor 
was  peculiarly  offensive  and  extremely  nauseating  to  the  patient.  The 
expectoration,  which  occurred  at  short  intervals,  was  almost  always 
followed  immediately  by  vomiting  or  violent  retching.  A  disturbing  sus- 
picion as  to  the  development  of  pulmonary  gangrene  was  early  expressed. 
After  an  interval  of  twenty-one  days  without  recurrence  of  hemoptysis 
the  bleeding  was  renewed.  From  this  time  the  hemorrhages  were  fre- 
quent and  exceedingly  severe.  The  patient  was  at  all  times  in  the  re- 
cumbent position  in  the  open  air  upon  a  protected  porch.  Conversation 
was  strictly  prohibited,  the  invalid  speaking  only  in  the  whispered  voice, 
and  making  assent  whenever  possible  by  a  mere  nod  of  the  head.  The 
arms  were  at  no  time  raised  from  the  side,  the  knees  were  not  elevated  save 
during  the  use  of  the  bed-pan,  the  bed-clothing  was  light,  and  the  food 
consisted  entirely  of  cold  liquids  or  semiliquids.  In  taking  nourishment 
the  head  was  never  raised  from  the  pillow,  the  food  being  administered  by 
the  nurse  either  with  a  spoon  or  through  a  drinking  cup.  The  bowels 
were  moved  once  daily  by  enemata  of  glycerin  and  a  saturated  solution  of 
magnesium  sulphate  diluted  with  normal  salt  solution.  It  was  recognized 
that  imminent  danger  of  bleeding  was  induced  by  the  performance  of 
defecation.  Despite  especial  precautions  with  reference  to  this  function, 
several  hemorrhages  took  place  immediately  following  this  act  as  well  as 
during  micturition.  Catheterization  was  frequently  necessitated.  The 
patient  was  attended  from  beginning  to  end  by  a  corps  of  unusually  com- 
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petent  nurses,  two  being  at  the  bedside  constantly.  Cold  was  applied 
by  the  use  of  the  ice-bag.  Constriction  of  the  chest  was  induced  by  means 
of  tight  strapping  with  rubber  adhesive  plaster,  in  order  to  minimize  as 
far  as  possible  the  use  of  the  affected  lung,  and  to  reduce  the  depth  of  the 
respiratory  excursion  upon  both  sides.  Ligation  of  the  extremities  was 
practised  from  time  to  time. 

In  the  effort  to  control  hemorrhage  the  employment  of  drugs  was  re- 
stricted largely  to  the  use  of  morphin  to  assuage  restlessness,  to  mitigate 
the  severity  and  frequency  of  cough,  to  prevent  the  recurrence  of  bleeding, 
and  to  lower  the  rate  of  the  respirations.  This  was  administered  in  vary- 
ing amounts  during  the  whole  period  of  hemoptyses,  from  one-fourth  to 
one-half  grain,  according  to  the  exigency  of  the  condition,  being  given  im- 
mediately following  the  hemorrhages.  Smaller  doses  were  administered 
systematically  at  short  intervals  and  a  highly  beneficial  influence  of  the 
drug  was  exhibited.  To  produce  dilatation  of  the  peripheral  arteries, 
with  a  probable  reduction  of  pressure  in  the  pulmonary  circulation,  nitro- 
glycerin  was  freely  but  cautiously  administered.  Calcium  lactate  to  in- 
crease the  coagulability  of  the  blood  proved  of  little  avail  and  produced 
acute  gastric  disturbance.  Ergot  and  styptic  remedies  were  not  employed 
on  account  of  their  probable  influence  in  elevating  blood-pressure  in  the 
pulmonary  artery  and  its  branches.  Gelatin  was  not  administered  save 
liberally  by  the  mouth,  its  hypodermic  administration  being  exceedingly 
painful  and  attended  by  the  possibility  of  inducing  tetanus.  Atropin 
was  given  from  time  to  time  according  to  the  indications  furnished  by  the 
clinical  manifestations;  likewise  strychnin,  cardiac  stimulants,  and  saline 
infusions  at  times  of  special  emergency. 

Upon  July  10th  there  took  place  a  very  alarming  hemorrhage,  forty- 
eight  ounces  of  blood  being  rapidly  expelled.  The  collapse  was  profound, 
the  pulse  irregular  and  thready,  and  ranging  between  170  and  180.  Ow- 
ing to  the  complete  exsanguination  and  imminent  dissolution,  hot  salt 
solution  was  administered  subcutaneously.  It  was  recognized  that  if  an 
undue  amount  of  salt  solution  was  given  bleeding  might  recur  from  the 
renewed  volume  of  the  circulation  and  the  increased  arterial  pressure. 
After  an  extraordinarily  profuse  hemorrhage,  with  inability  of  the  heart 
to  contract  upon  a  greatly  diminished  volume  of  blood,  the  indications 
related  primarily  to  cardiac  stimulation  by  way  of  salt  infusion.  After 
the  lapse  of  several  hours  a  second  hemorrhage  occurred,  amounting  to  ten 
ounces.  Following  this  the  condition  became  even  more  critical  than 
before,  the  respirations  were  gasping,  the  pulse  was  almost  imperceptible, 
but  was  counted  with  difficulty  as  190.  Death  was  averted,  however,  by 
oxygen  inhalations,  large  doses  of  strychnin,  more  salt  solution,  and  whisky 
hypodermatically.  No  more  hemorrhages  were  experienced  for  eight 
days  and  a  material  improvement  was  exhibited  in  the  general  condition. 

Upon  July  19th  the  patient  was  again  exsanguinated  by  several  hemor- 
rhages, one  being  exceedingly  profuse.  The  condition  became  very  des- 
perate, salt  solution,  excessive  stimulation,  and  continuous  oxygen  in- 
halations being  required  to  sustain  life.  The  invalid  continued  to  bleed 
moderately  at  frequent  intervals  during  the  succeeding  five  days.  The 
prostration  became  extreme,  the  pallor  very  marked,  and  the  emaciation 
excessive.  It  was  estimated  that  the  patient  had  lost  during  the  two 
months  not  less  than  100  pounds.  There  was  intense  nausea  and  fre- 
quent vomiting,  precluding  the  possibility  of  introducing  food  by  the 
mouth.  Upon  July  25th  death  was  hourly  expected,  but  under  increased 
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Hemorrhagic  cast  of  bronchi  expectorated  a  few  hours  before  death. 
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stimulation  with  frequent  nutritive  enemata  visible  improvement  was 
secured. 

Upon  the  following  day  there  suddenly  developed  a  marked  change  for 
the  worse.  It  was  reported  by  the  nurses  that  the  pulse  disappeared 
entirely,  the  patient  ceased  to  breathe,  and  dissolution  appeared  to  have 
taken  place.  When  seen  by  me  a  few  minutes  later,  the  appearance  was 
that  of  death.  There  was  a  slight  retraction  at  the  corners  of  the  mouth, 
producing  the  so-called  risus  sardonicus.  Upon  listening  with  the  stetho- 
scope an  exceedingly  feeble  and  irregular  cardiac  sound  was  recognized. 
Oxygen  was  at  once  administered  and  hot  saline  solution.  One-tenth 
grain  strychnin  was  given  hypodermatically  and  several  subcutaneous  in- 
jections of  whisky.  Respirations  were  induced  after  the  lapse  of  eight 
or  ten  minutes  and  the  radial  pulse  was  recognized  in  about  fifteen  to 
twenty  minutes.  In  the  course  of  one-half  hour  the  pulse  again  disap- 
peared and  the  respirations  ceased  altogether.  With  a  violent  groan  the 
arms  and  legs  were  spasmodically  contracted  and  the  head  and  the  shoul- 
ders retracted  violently.  Following  this  the  risus  sardonicus  again  ap- 
peared, and  in  the  absence  of  cardiac  sounds  I  was  compelled  to  pronounce 
the  patient  dead.  The  body  was  then  laid  out  by  the  nurses,  the  chin 
supported  by  a  bandage  and  the  face  and  head  covered  by  towels.  After 
an  interval  of  ten  minutes  I  was  unaccountably  impelled  again  to  listen 
over  the  heart  with  the  stethoscope,  and  was  astonished  to  detect  an  al- 
most imperceptible  cardiac  sound.  Renewed  stimulation  with  oxygen, 
salt,  strychnin,  spartein,  whisky,  atropin,  and  coffee  was  sufficient  after 
the  lapse  of  less  than  an  hour  to  induce  irregular  superficial  respirations 
and  an  exceedingly  feeble,  thready  pulse  ranging  from  180  to  190.  A 
vigorous  continuance  of  these  measures,  with  nutritive  enemata  and  small 
doses  of  peptonized  milk  and  beef-juice  by  mouth,  resulted  in  a  gratifying 
improvement.  No  hemorrhages  took  place  during  the  next  two  weeks 
and  the  gain  in  the  general  condition  was  of  a  most  substantial  nature. 
The  patient  was  able  to  consume  moderately  large  quantities  of  food. 
The  temperature  remained  normal  and  the  pulse  between  90  and  100  and 
of  good  quality,  the  color  returned  to  the  face,  nausea  and  vomiting  had 
entirely  disappeared,  and  the  boy  was  constantly  rational  and  hopeful. 
The  cough  was  frequent  but  not  distressing,  although  the  expectoration 
continued  exceedingly  offensive. 

Upon  the  morning  of  August  10th  a  hemorrhage  ensued  which  was 
followed  by  others  at  brief  intervals.  Upon  August  12th  a  few  hours  after 
bleeding  the  patient  expectorated  a  fibrinous  cast  of  the  bronchi,  as  shown 
in  the  accompanying  illustration  (Plate  14). 

The  condition  became  so  desperate  upon  the  morning  of  August  12th 
that  it  was  decided  to  resort  to  transfusion  of  blood.  Animal  serum  in- 
troduced subcutaneously  had  proved  ineffective  in  controlling  hemorrhage. 
It  was  now  apparent,  in  view  of  the  extreme  prostration  and  complete 
exsanguination,  that  the  invalid  would  surely  expire  unless  his  natural 
recuperative  powers  were  supplemented  by  the  introduction  of  new  blood. 
Twelve  hemorrhages  had  taken  place  during  the  preceding  twenty-four 
hours.  The  dangers  and  objections  to  the  transfusion  of  blood  were 
thoroughly  recognized  and  the  procedure  was  considered  only  in  deference 
to  the  urgent  appeals  of  the  parents  to  exhaust  every  available  means  to 
save  life.  Valid  objections  against  recourse  to  transfusion  were  found  in 
the  fact  that  the  pulmonary  hemorrhages  had  not  thus  far  been  entirely 
arrested  and  that  the  clots  were  not  sufficiently  permanent  to  justify  intro- 
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ducing  blood  into  the  arteries  and  thus  increasing  at  once  intra-arterial 
pressure.  A  primary  and  essential  condition  before  resorting  to  the  trans- 
fusion of  blood  is  the  arrest  of  the  original  hemorrhage;  otherwise  it  would 
appear  that  insufficient  excuse  was  offered  for  adopting  a  procedure  fraught 
with  the  difficulties  and  dangers  of  transfusion.  In  this  case  another  vital 
objection  related  to  the  presence  of  a  pulmonary  cavity  and  its  evident 
gangrenous  condition.  As  a  result  of  this  infection,  even  if  the  operation 
were  a  success,  there  were  suggested  the  probable  ultimate  disintegration 
of  the  clots  and  a  consequent  renewal  of  the  hemorrhage.  In  spite  of 
these  well  sustained  objections,  which  were  thoroughly  recognized,  it  was 
reluctantly  decided  by  Dr.  Leonard  Freeman,  Dr.  E.  W.  Emery,  and 
myself  that  the  exigency  of  the  case  justified  such  an  extreme  measure, 
slight  as  was  the  possibility  of  ultimate  success.  By  a  strange  coinci- 
dence immediately  preparatory  to  the  operation  the  patient  experienced 
his  final  hemorrhage  and  immediately  expired. 

The  autopsy  disclosed  findings  of  especial  interest.  Before  the  thorax 
was  opened  the  position  of  the  heart  was  outlined  by  percussion  and  the 
organ  found  pulled  greatly  to  the  left  and  upward,  as  indicated  in  Plate  15, 
Fig.  1 .  Upon  removing  the  sternum  the  right  lung  was  discovered  to  be 
very  emphysematous  and  hypertrophied,  extending  far  to  the  left  side, 
and  completely  obscuring  the  heart,  as  shown  in  Plate  16.  Upon  .lifting 
the  lung  as  much  as  possible  from  the  thorax  it  was  observed  that  a  strik- 
ing anomaly  existed  in  the  presence  of  a  supplementary  lobe  of  this  lung 
which  had  extended  far  into  the  left  side  of  the  chest.  Another  interest- 
ing feature  was  the  fact  that  the  left  lung  was  totally  invisible.  Upon 
opening  the  pericardium  the  heart  was  lying  toward  the  left  shoulder 
and  was  entirely  above  the  fourth  rib,  as  is  represented  in  Plate  15, 
Fig.  2.  The  right  border  was  well  to  the  left  of  the  left  nipple.  This 
position  coincided  perfectly  with  the  earlier  results  of  percussion.  Upon 
its  removal  there  was  found  an  exceedingly  small  contracted  left  lung, 
which  was  tightly  bound  down  by  firm  adhesions  connecting  it  with  the 
diaphragm,  visceral  pleura,  and  great  vessels.  The  lung  was,  in  fact, 
more  a  mass  of  fibrous  tissue  hyperplasia  than  anything  else.  A  large 
gangrenous  cavity  was  found  in  the  upper  portion.  This  was  tra- 
versed by  numerous  blood-vessels,  several  of  which  had  been  ruptured. 
The  organ  was  not  over  one-third  the  size  of  the  right  lung.  The  tissues 
were  friable  and  easily  broken.  The  appearance  of  the  mass,  which  little 
resembled  a  lung,  is  accurately  represented  in  the  accompanying  illustra- 
tion (Plate  17).  The  pronounced  emphysematous  condition  of  the  right 
lung,  together  with  the  anomalous  left  lobe,  is  shown  in  Plate  18. 

In  commenting  briefly  in  review  upon  instructive  features  of  this  case, 
attention  is  again  directed  to  the  delayed  diagnosis,  the  apparently  hope- 
less prognosis,  the  surprising  general  improvement  with  seeming  arrest 
of  the  tuberculous  process,  the  difficulty  in  maintaining  a  systematic 
regime  during  the  period  of  after-treatment,  the  remarkable  series  of 
fifty-one  copious  hemorrhages  irrespective  of  minor  hemoptyses,  the 
strenuous  but  futile  therapeutic  effort,  and  the  final  explanation  of  such 
failure  by  virtue  of  a  gangrenous  infection  resulting  inevitably  in  the  dis- 
integration of  clots.  It  is  particularly  illuminating,  however,  to  note  that 
the  original  tuberculous  infection  had  undergone  complete  arrest,  as. 
evidenced  by  the  prodigious  formation  of  connective  tissue  throughout 
the  entire  left  lung  and  the  conspicuous  puckering  at  the  apex  of  the  right. 


PLATE     15. 


Fig.  1. — Area  of  cardiac  dulness  as  outlined  by  percussion  after  death. 


Fig.  2. — Position  of  heart  in  situ.  The  supplementary  left  lobe  of  right  lung 
uplifted  in  hands.  Left  lung  concealed. by  heart  and  pericardium.  Note  marked  mal- 
position of  heart  from  contractile  change. 
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Appearance  of  greatly  emphysematons  and  hypertrophied  right  lung  upon  removal  of 
sternum.     Note  the  large  si/e  of  supplementary  lobe  extending  into  the  left  chest. 


PLATE   17. 


Left  lung  converted  into  a  mass  of  dense  fibrous  tissue  as  the  result  of  previous  tuber- 
culous infection.  Contractile  change  very  pronounced.  Note  rib  indentations  upon  the 
left.  Large  gangrenous  cavity  traversed 'by  several  blood-vessels.  Observe  three  points 
of  rupture.  Tissues  composing  wall  of  cavity  extremely  soft  and  friable,  patient  hav- 
ing experienced  a  series  of  fifty-one  hemoptyses. 


PLATE   18. 


Emphysematous  right  lung  with  an  apparent  supplementary  left  lobe.  Lung 
exceedingly  anemic.  Note  prominence  of  interlobul'ar  septa  and  marked  puckering  at 
apex,  the  seat  of  arrested  tuberculous  infection. 


PART  V 
COMPLICATIONS 

INTRODUCTION 

IN  a  book  of  this  character  it  is  particularly  desirable  to  review  the 
various  complications  observed  in  the  course  of  pulmonary  tuberculosis 
in  the  light  of  their  clinical  significance.  It  is  not  designed  to  limit  the 
consideration  of  complications  to  tuberculous  infections  of  other  organs 
or  remote  parts  of  the  body,  but  to  include,  as  well,  the  intercurrent  non- 
tuberculous  affections  which  exert  a  modifying  influence  upon  prognosis. 
From  a  practical  standpoint  the  coexisting  tuberculous  processes  in  other 
regions  are  of  especial  importance  and  will  be  considered  in  some  detail. 

Tubercle  bacilli  may  be  distributed  to  various  portions  of  the  human 
system  through  the  medium  of  the  blood-stream;  to  the  pleura,  pericar- 
dium, lymphatic  glands,  and  certain  other  regions  through  the  lymph- 
channels;  to  the  pharynx,  stomach,  and  intestines  through  the  process  of 
ingestion;  and  to  the  larynx,  in  some  instances,  through  direct  contact 
with  the  expectoration.  In  the  following  consideration  of  coexisting 
tuberculous  infections  the  grouping  of  the  various  complications  is  at- 
tempted as  far  as  practicable  in  accordance  with  their  supposed  patho- 
genesis.  Through  the  agency  of  the  circulation  as  a  route  of  distribution 
the  bacilli  are  deposited  not  only  in  remote  and  widely  separated  regions 
sometimes  involving  an  entire  organ  or  part  of  an  organ,  but  also  are 
disseminated  throughout  the  body.  The  general  distribution  of  the 
bacilli  by  the  blood-stream  gives  rise  to  the  clinical  recognition  of  what  is 
known  as  acute  miliary  tuberculosis. 


SECTION  I 
ACUTE  MILIARY  TUBERCULOSIS 


CHAPTER  XL VIII 

GENERAL  CONSIDERATIONS 

THIS  condition  is  characterized  by  the  presence,  in  an  infected  organ 
or  in  many  organs,  of  innumerable,   grayish-red  tubercles,  the  size  of 
a  millet-seed,  which  are  evidently  of  simultaneous  deposit  and  exhibit 
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the  same  degree  of  development.  The  present  clear  conception  of  the 
etiology  of  miliary  tuberculosis  has  been  afforded  as  a  result  of  the  ad- 
mirable work  of  Buhl,  Sir  Astley  Cooper,  Weigert,  Benda,  Ponfick, 
Simmonds,  Cornet,  Engel,  Heller,  Eichhorst,  and  others. 

Sir  Astley  Cooper  recognized  the  existence  of  tuberculosis  of  the 
thoracic  duct  in  1798.  Tubercles  have  since  been  found  in  the  duct 
by  Ponfick,  Weigert,  Koch,  Meisels,  Brasch,  Hanau,  Sigg,  and  Benda. 

Weigert  demonstrated  the  existence  of  tuberculosis  of  the  blood- 
vessels and  its  association  with  miliary  tuberculosis. 

Tubercle  bacilli  were  found  in  the  blood  by  Baumgarten,  Weichsel- 
baum,  Meisels,  Lustig,  Rutimeyer,  and  Sticker. 

Tuberculosis  of  the  veins  was  described  by  Miigge,  Schuchardt, 
Bergkammer,  Hauser,  Meyer,  Will,  Heller,  Brasch,  Banti,  Schmorl, 
Kockel,  and  others  (Cornet). 

From  the  reports  of  these  men  it  has  been  definitely  established 
that  miliary  tuberculosis  can  result  only  from  the  distribution  of  bacilli 
through  the  circulation,  and  that  these  microorganisms  always  gain 
entrance  to  the  blood-stream  from  a  preexisting  degenerative  tuberculous 
focus,  although  the  latter  is  sometimes  almost  impossible  of  detection. 
They  have  shown  that  a  genuine  tubercle  deposit  may  take  place  in  the 
arteries,  veins,  and  thoracic  duct  as  a  result  of  the  peripheral  extension  of 
adjacent  tuberculous  foci.  In  some  cases  a  thickening  and  obliteration  of 
the  finer  arteries  and  veins  accompanies  the  tuberculous  extension,  while 
in  others,  with  or  without  perforation,  the  bacilli  are  permitted  to  enter 
the  circulating  fluid  through  degeneration  of  tubercles  in  the  wall  of 
the  arteries,  veins,  or  thoracic  duct.  It  has  been  demonstrated  that 
the  bacilli  do  not  multiply  in  the  blood.  The  primary  source  of  infection 
may  be  found  in  a  caseating  nodule  in  the  lungs,  or  in  a  tuberculous 
focus  in  the  lymphatic  glands,  the  genito-urinary  system,  bones  or 
joints,  pleura,  intestines,  or  peritoneum. 

Longcope,  in  a  reported  analysis  of  thirty  cases  of  generalized  tubercu- 
losis with  especial  reference  to  the  thoracic  duct  as  a  site  of  localized 
infection,  introduces  interesting  data  pertaining  to  the  frequency  of 
such  involvement  in  cases  of  the  more  acute  type,  in  association  with  a 
generally  disseminated  tubercle  deposit  in  the  various  organs.  In  sub- 
acute  cases  the  duct  was  rarely  involved,  and  in  chronic  cases  not  at  all. 

It  is  easy  to  understand  that  the  precise  distribution  of  bacilli  to 
various  parts  of  the  body  must  correspond  to  their  point  of  entrance 
into  the  circulation  according  to  the  site  of  vessel-wall  infection.  If 
the  bacilli  only  penetrate  comparatively  small  arterial  branches,  the 
resulting  miliary  deposit  will  be  confined  to  the  parts  thus  supplied. 
In  the  event  of  their  entrance  into  the  pulmonary  vein,  the  distribution 
takes  place  throughout  the  systemic  circulation  from  the  aorta  to  the 
smallest  arterial  branches.  When  the  bacilli  are  conveyed  to  the  lungs 
via  the  lesser  circulation,  these  organs  act  more  or  less  as  a  filter,  and 
become  diffusely  studded  with  miliary  tubercles. 

Manifestly,  the  opportunities  for  miliary  infection  should  obtain 
especially  in  cases  of  extensive  pulmonary  tuberculosis,  and  in  this 
disease  a  general  tubercle  deposit  occasionally  supervenes.  In  some 
cases  the  pulmonary  involvement  is  quite  insignificant,  suggesting 
the  possibility  of  its  non-relation  to  the  development  of  the  miliary 
infection.  While  pulmonary  tuberculosis  is  an  important  etiologic 
factor  in  the  production  of  miliary  tuberculosis,  comparatively  few 
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cases  of  consumption  are  complicated  by  this  condition.  That  miliary 
involvement  is  not  of  more  common  occurrence  in  the  course  of  pulmonary 
tuberculosis  has  been  the  occasion  of  considerable  comment.  Certain 
it  is  that  the  clinical  manifestations  of  miliary  tuberculosis  are  observed 
much  less  often  than  would  be  supposed  in  view  of  the  unusual  opportuni- 
ties for  general  infection.  This  occurs  more  frequently  in  early  years 
than  in  adult  life. 

Miliary  tuberculosis  has  been  reported  by  some  observers  to  follow 
frequently  the  absorption  of  infected  lymphatic  glands  or  the  exudate 
of  tuberculous  pleurisy  or  peritonitis.  From  the  observation,  however, 
of  a  large  number  of  cases  of  this  description  I  recall  but  few  instances 
of  subsequent  miliary  involvement.  I  have  noted  manj^  times,  however, 
the  development  of  miliary  tuberculosis  in  pulmonary  invalids  who, 
though  well  nourished,  were  suffering  from  profound  emotional  disturb- 
ance. Individuals  of  decidedly  nervous  temperament  are  especially  prone 
to  this  condition,  particularly  if  subjected  for  prolonged  periods  to  either 
depressing  or  exciting  influences.  I  recollect,  in  particular,  a  young 
man  with  arrested  pulmonary  infection  of  over  a  year's  standing,  in  excel- 
lent nutrition,  and  presenting  every  physical  indication  of  perfect  health, 
who  developed  a  miliary  infection  following  several  months  of  mental 
perturbation  as  a  result  of  financial  and  domestic  embarrassment.  My 
attention  has  been  called  to  the  somewhat  unusual  frequency  of  miliary 
tuberculosis  in  alcoholic  individuals,  or  in  those  previously  accustomed 
to  such  overindulgence. 

The  structural  formation  and  development  of  tubercle  have  been 
discussed  in  a  preceding  chapter.  The  clinical  symptoms  of  general 
miliary  tuberculosis  are  variable  to  an  extraordinary  degree.  Notwith- 
standing the  remarkable  diversity  of  clinical  manifestations  common  to 
this  disease,  it  is  possible  to  group  the  various  combinations  of  symptoms 
exhibited  in  different  cases  into  three  fairly  distinct  classes.  These 
forms  of  general  miliary  tuberculosis  are  designated  the  pulmonary 
type,  because  of  the  predominance  of  symptoms  referable  to  the  lungs 
and  the  recognition  of  definite  physical  signs;  the  typhoidal,  from  the 
close  simulation  of  typhoid  fever;  and  the  meningeal,  by  reason  of  clinical 
data  pointing  conclusively  toward  a  cerebral  involvement.  It  is  not 
always  possible  to  differentiate  closely  between  these  three  varieties 
of  miliary  tuberculosis.  No  matter  how  clearly  defined  the  early  mani- 
festations and  how  directly  suggestive  of  either  the  typhoidal  or  the 
pulmonary  type,  a  meningeal  tuberculosis  not  infrequently  supervenes 
as  a  terminal  condition.  Many  cases,  however,  are  distinctly  typhoidal, 
pulmonary,  or  meningeal  from  the  beginning  to  the  very  end.  Even 
among  cases  closely  conforming  to  any  single  variety  of  miliary  tubercu- 
losis a  very  considerable  latitude  is  observed  in  the  combination  of  clinical 
symptoms.  A  purely  typical  case  of  the  pulmonary,  the  typhoidal, 
or  the  meningeal  form  is  easily  the  subject  of  text-book  description,  but 
as  a  matter  of  clinical  observation  there  are  often  noticed  in  the  same 
general  class  conspicuous  differences  in  the  grouping  of  symptoms.  Cases 
conforming  to  any  of  the  distinct  varieties  may  be  of  abrupt  onset  or  they 
may  begin  with  less  defined  symptoms.  There  is  also  noted  a  striking 
variation  in  the  course  and  duration.  Cases  of  the  typhoidal  type  may 
be  attended  by  considerable  temperature  elevation  or  may  be  purely 
afebrile  throughout.  The  various  combinations  of  symptoms,  particularly 
in  the  typhoidal  and  the  meningeal  forms,  are  exceedingly  numerous, 
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and  yet  the  clinical  picture  in  each  instance  may  be  sufficiently  character- 
istic to  permit  its  classification.  In  a  series  of  cases  of  meningeal  tuber- 
culosis certain  manifestations  or  groups  of  symptoms  may  be  present  in 
some  and  entirely  absent  in  others.  This  is  illustrated  by  the  inconstancy 
of  rigidity  of  the  neck,  retraction  of  the  head,  vomiting,  constipation, 
inequality  of  the  pupils,  irregular  pulse,  retraction  of  abdomen,  changes 
in  the  reflexes,  spasm,  and  paralysis. 

In  spite  of  the  wide  range  in  the  clinical  data  and  the  incompetency 
of  single  symptoms  as  immutable  features  of  diagnosis,  accurate  inter- 
pretations as  to  the  significance  of  the  varied  manifestations  are  usually 
afforded.  In  meningeal  tuberculosis  it  has  been  found  that  age  exerts 
an  especial  influence  in  determining  the  nature  of  the  clinical  picture, 
certain  combined  symptoms  unusual  in  childhood  being  more  or  less 
characteristic  of  infancy.  A  single  disease  capable  of  producing  so 
infinite  a  variety  of  subjective  and  objective  manifestations,  when  unac- 
companied by  recognizable  evidences  of  pulmonary  tuberculosis,  must 
of  necessity  present  added  difficulties  in  the  way  of  clinical  differentiation 
and  interpretation  of  symptoms,  when  developing  as  a  complication  of 
an  intrathoracic  infection  associated  with  more  or  less  systemic  disturb- 
ance. The  early  symptoms  of  general  miliary  tuberculosis  are  especially 
obscure  when  this  condition  complicates  a  preexisting  pulmonary  infec- 
tion. Thus  the  significance  of  fever  incident  to  a  beginning  miliary 
involvement  is  entirely  lost  in  a  distinctly  febrile  case  of  pulmonary 
phthisis. 

One  of  the  chief  obstacles  to  the  early  recognition  of  acute  miliary 
tuberculosis  relates  to  the  predominance  of  general  symptoms  over  local 
manifestations  until  late  in  the  disease.  The  systemic  disturbances  are 
occasioned  by  the  toxic  absorption  which  takes  place  a  few  hours  after 
the  entrance  of  bacilli  and  soluble  poisons  into  the  blood,  while  the  local 
phenomena  are  due  solely  to  the  formation  of  tubercles,  which  are  of 
much  later  development.  Thus  it  happens  that  the  clinician  is  often 
unable  to  ascribe  a  definite  pathologic  significance  to  preliminary  symp- 
toms, and  is  compelled  to  approximate  his  early  conclusions  upon  the 
basis  of  combined  general  manifestations  and  a  review  of  all  possible 
etiologic  factors.  The  varied  combinations  of  clinical  features  in  miliary 
tuberculosis  are  entirely  inexplicable,  save  upon  the  score  of  essential 
differences  attending  the  entrance  of  bacilli  and  toxins  into  the  blood- 
vessels. Widely  divergent  symptoms  in  different  individuals  are  depen- 
dent upon  the  site  of  the  original  fociis  of  infection,  the  relative  number 
of  bacilli,  and  the  amount  of  soluble  poison  introduced  into  the  circu- 
lation. According  to  the  location  of  the  eruptive  source,  the  bacilli  may 
find  their  way  directly  to  the  left  ventricle  and  enter  the  larger  circulation 
for  distribution  throughout  the  entire  body,  or  proceed  to  the  terminals 
of  the  pulmonary  arteries  through  the  intervention  of  the  lungs.  In  this 
manner  there  is  exerted  to  no  small  degree  an  influence  upon  the  character 
of  the  ensuing  manifestations.  The  number  of  tubercle  bacilli,  together 
with  the  amount  of  soluble  poison  entering  the  circulation,  produce  a  deter- 
mining effect  upon  the  severity  of  the  general  symptoms  and  the  extent 
of  tubercle  formation.  Their  ingress  into  the  blood-stream  is  subject 
to  enormous  variation  according  to  the  size  and  number  of  degenerating 
vascular  foci.  The  entrance  of  comparatively  few  bacilli  into  the  cir- 
culation from  a  single  eruptive  focus  may  not  produce  a  widely  dis- 
seminated tubercle  deposit,  and  if  not  followed  by  successive  crops,  may 
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cause  clinical  disturbances  of  but  temporary  duration,  sometimes  result- 
ing in  apparent  recovery.  It  unfortunately  happens  that  in  the  large 
majority  of  cases  opportunity  is  afforded  for  a  renewed  discharge  of 
tubercle  contents  into  the  circulation  from  the  same  focus,  and  that 
egress  of  microorganisms  from  similar  foci  often  takes  place  in  other  parts 
of  the  vascular  system.  This  permits  a  ready  explanation  of  the  occa- 
sional exacerbation  of  temperature  and  other  clinical  disturbances  follow- 
ing such  a  quiescence  of  symptoms  as  to  suggest  a  possible  recovery. 

Differences  in  the  virulence  of  the  bacilli  and  toxins  introduced  into 
the  circulation  from  an  eroded  tuberculous  area  are  not  without  their 
proportionate  influence  in  characterizing  the  severity  of  both  the  general 
and  the  local  symptoms.  Cornet  has  called  attention  to  the  fact  that 
bacilli  discharged  from  a  recent  focus  of  infection  are  much  more  active 
in  producing  general  tubercle  formation  than  the  attenuated,  broken- 
down  microorganisms  from  a  non-progressive  and  long-standing  tuber- 
culous process.  On  the  other  hand,  he  attributes  especial  virulence  to 
the  soluble  poisons  accompanying  the  latter  type  of  bacilli,  and  a  com- 
paratively benign  toxic  effect  to  the  former  variety.  Irrespective  of 
the  verity  of  this  assertion  it  would  appear  that  the  age  of  the  patient, 
the  previous  condition,  the  degree  of  emaciation,  and  the  capacity  for 
absorption  must  play  an  important  part  in  the  severity  of  the  toxic 
manifestations.  Certain  it  is  that  the  hypothesis  as  to  an  increased 
virulence  of  the  toxemia  produced  by  attenuated  bacilli  is  not  borne 
out  by  the  clinical  evidences  in  pulmonary  tuberculosis.  In  my  expe- 
rience the  lesser  amount  of  toxic  absorption  has  usually  been  observed 
when  the  bacilli  have  shown  a  tendency  toward  degeneration  and  attenua- 
tion, and  the  greater  toxemia  coincident  with  the  presence  of  the  so-called 
virulent  microorganisms.  If  this  obtains  in  pulmonary  tuberculosis 
in  which  the  absorption  of  soluble  poisons  into  the  circulation  is  often 
slow,  it  is  difficult  to  comprehend  why  the  same  relation  should  not  hold 
true  when  the  toxins  enter  the  blood-stream  directly  instead  of  through 
the  medium  of  the  lymphatics.  If  this  is  not  the  case,  general  miliary 
tuberculosis  developing  in  individuals  harboring  non-active  or  quiescent 
lesions  with  attenuated  bacilli  would  be  expected  to  exhibit  a  more 
severe  toxemia  than  in  consumptives  suffering  from  rapidly  advancing 
infection.  This  is  scarcely  in  accord  with  my  personal  observations. 
I  have  found  the  general  symptoms  more  marked,  as  a  rule,  when  the 
miliary  condition  complicates  an  active  destructive  change.  This  has 
been  especially  true  in  children  in  whom  the  severity  of  the  general 
symptoms  is  characteristic,  the  facilities  for  absorption  more  pronounced, 
and  the  active  virulent  nature  of  the  infection  strikingly  manifest. 

Regardless  of  any  fixed  relation  between  the  toxic  symptoms  and 
the  specific  characteristics  of  the  bacilli,  it  is  sufficient  for  present  pur- 
poses to  recognize  simply  that  marked  differences  exist  in  the  virulence 
both  of  the  bacilli  and  of  the  soluble  poisons  sufficient  to  stamp  their 
impress  upon  the  clinical  picture.  This  pathogenic  variation  in  individual 
cases  offers  perhaps  a  partial  explanation  of  the  remarkable  differences 
in  the  clinical  course  of  miliary  tuberculosis  which  otherwise  would  remain 
completely  inexplicable. 
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CHAPTER  XLIX 

THE  PULMONARY  TYPE 

GENERAL  miliary  tuberculosis  with  predominating  symptoms  refer- 
able to  the  lungs  may  occur  in  the  midst  of  apparent  health,  or  it  may 
exist  as  one  of  the  complications  of  chronic  pulmonary  tuberculosis. 
A  preexisting  focus  of  tuberculous  infection  is  absolutely  essential  for 
its  development.  This  form  of  miliary  tuberculosis  may  begin  somewhat 
abruptly,  or  the  onset  may  simulate  the  development  of  catarrhal  bron- 
chitis. The  rapid  fulminating  type  with  brusque  initial  symptoms 
has  been  described  in  connection  with  the  acute  onset  of  pulmonary 
tuberculosis.  The  first  manifestations  of  the  pulmonary  variety  of 
miliary  tuberculosis  may  be  moderate  rigors  and  other  evidences  of 
systemic  disturbance,  as  fever,  indisposition,  and  headache.  Attention 
is  early  directed  to  the  lungs  by  cough,  dyspnea,  and  cyanosis.  As 
a  rule,  the  cough  is  frequent,  distressing,  and  unattended  at  first  by 
expectoration.  The  sputum,  if  present,  is  of  but  slight  amount,  and 
noticeably  thin  or  frothy  in  character.  Patients  sometimes  succumb 
to  the  malady  before  the  appearance  of  expectoration.  Rarely  is  it 
purulent,  and  then  only  in  the  later  stages  of  the  disease,  when  the 
clinical  manifestations  clearly  show  the  desperate  nature  of  the  con- 
dition. Streaks  of  blood  occasionally  discolor  the  expectoration,  or 
it  may  assume  a  distinctly  rusty  hue.  Although  tubercle  bacilli  are 
rarely  found  in  the  sputum,  the  clinical  evidences  of  miliary  infection 
are  fairly  conclusive.  Two  of  the  most  important  subjective  features 
are  the  dyspnea  and  the  cyanosis,  both  of  which  greatly  exceed  the  signifi- 
cance ordinarily  attached  to  the  physical  findings.  Sometimes  these 
symptoms  are  found  to  precede  the  cough,  the  dyspnea  in  particular 
being  the  first  to  attract  the  attention  of  the  patient.  In  most  cases 
this  increases  rapidly  in  association  with  an  aggravation  of  cough  and 
progressive  loss  of  strength.  Some  cases  are  devoid  of  special  cyano- 
sis, but  this  is  quite  unusual.  The  patient  is  often  extremely  ner- 
vous and  apprehensive,  but  rarely  appreciative  of  the  extreme  gravity 
of  the  condition. 

Fever  is  present  only  to  a  moderate  extent,  the  temperature  seldom 
being  elevated  above  102°  or  103°  F.  Its  course  is  extremely  irregular, 
marked  differences  of  temperature  being  noted  on  succeeding  days. 
It  is  sometimes  higher  in  the  afternoon  than  in  the  morning,  while  in 
other  cases  the  inverse  type  of  fever  is  displayed.  This  lack  of  periodicity 
in  the  temperature  elevation  is  an  interesting  feature  in  connection 
with  the  disease.  High  fever  usually  yields  to  cold  baths,  but  often  rises 
again  after  a  brief  interval.  The  daily  fall  of  temperature  is  attended, 
as  a  rule,  by  moderately  profuse  sweating.  Chilly  sensations  are  frequent 
in  the  course  of  the  day,  either  preceding  or  accompanying  the  develop- 
ment of  fever.  The  pulse  is  invariably  rapid,  soft,  and  easily  compressible, 
the  blood-pressure  almost  always  being  found  materially  reduced.  There 
is  rapid  loss  of  flesh  and  strength,  with  diminution  of  appetite  and  im- 
pairment of  digestion. 

Upon  examination  the  physical  signs  are  apparently  trivial  in  com- 
parison with  the  subjective  evidences  of  systemic  infection  and  respiratory 
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incapacity.  There  is  rarely  dulness  upon  percussion,  save  in  the  excep- 
tional development  of  moderately  large  areas  of  bronchopneumonia 
in  children.  In  some  cases  a  general  tympanitic  resonance  is  elicited. 
Upon  auscultation,  as  a  rule,  no  modifications  of  the  normal  respiratory 
sounds  are  heard,  though  occasionally  a  roughening  of  the  vesicular 
quality  is  detected.  The  adventitious  sounds,  however,  are  quite  charac- 
teristic, the  one  distinguishing  feature  of  the  physical  examination  consisting 
of  innumerable  very  fine  and  moist  rales.  These  are  disseminated  throughout 
all  portions  of  each  lung,  the  signs  being  those  of  a  diffused  catarrhal 
bronchiolitis.  The  rales  may  be  entirely  absent  upon  ordinary  respiration, 
but  are  detected  readily  during  inspiration  following  a  short  cough. 
Jiirgenson  has  called  attention  to  occasional  friction-rubs  of  a  peculiar 
soft  character,  due  to  tuberculosis  of  the  pleura,  and  heard  both  upon 
inspiration  and  expiration.  His  observations  as  to  the  exceptional 
occurrence  of  these  sounds  occasioned  by  the  presence  of  miliary  tubercle 
in  the  pleura  have  been  confirmed  by  several  clinicians. 

Cases  of  the  pulmonary  type,  beginning  with  less  acute  onset,  may 
simulate  for  a  time  the  typhoidal  form  of  general  miliary  tuberculosis. 
Although  the  cough  may  chance  to  be  a  subordinate  feature,  the  increas- 
ing dyspnea  and  deepening  cyanosis  are  sufficient  to  suggest  a  probable 
pulmonary  involvement,  which  is  subject  to  confirmation  by  the  physical 
signs.  The  course  of  the  disease  in  most  cases  is  short,  the  patient 
usually  exhibiting  a  rapid  and  uninterrupted  decline  from  the  beginning 
to  the  end.  The  duration  is  seldom  longer  than  a  few  weeks,  although 
a  marked  abatement  of  the  previous  rapid  progress  is  occasionally  exhib- 
ited. I  have  observed  a  number  of  cases  of  undoubted  miliary  tuberculosis 
of  the  pulmonary  variety  presenting  features  of  decided  chronicity. 
In  some  cases  the  disease  has  assumed  a  chronic  aspect  partaking  of  the 
essential  characteristics  of  ordinary  pulmonary  tuberculosis.  General 
miliary  tuberculosis,  irrespective  of  its  particular  type,  has  formerly 
been  regarded  as  invariably  fatal.  Actual  recoveries  from  the  pulmonary 
variety,  as  well  as  others  to  be  described,  are  sometimes  reported. 
I  have  had  occasion  to  note  its  stay  of  execution  in  several  instances, 
and  the  adoption  of  a  protracted  course,  but  rarely  an  apparent  complete 
arrest. 

I  have  under  my  care  at  the  present  time  a  young  man  exhibiting 
characteristic  evidences  of  the  pulmonary  form  of  general  miliary  tuber- 
culosis. His  attending  physician  in  a  distant  portion  of  the  country, 

in  referring  the  patient  for  climatic  change,  wrote :  "  The  bearer,  Mr. 

has  miliary  tuberculosis,  having  had  this  condition  for  about  two  and  one- 
half  months."  At  the  time  he  came  under  my  observation  the  history, 
subjective  symptoms,  and  physical  signs  were  such  as  to  justify  an 
assumption  of  pneumonic  miliary  invasion.  Exceedingly  fine  semidry 
rales  were  heard  throughout  both  lungs.  The  dyspnea  was  entirely 
out  of  proportion  to  the  physical  evidences.  Extreme  pallor  and  physical 
weakness  were  apparent.  The  cough  was  slight  and  the  expectoration 
scanty;  an  occasional  bacillus  was  detected  only  after  long  searching. 
Marked  fluctuations  characterized  a  moderate  daily  temperature  elevation. 
The  pulse  was  very  weak,  irregular,  rapid,  and  easily  compressible. 
By  virtue  of  continuous  rest  in  the  recumbent  position  the  patient  has 
displayed  a  material  gain  in  weight,  with  corresponding  reduction  of 
temperature.  The  dyspnea  is  somewhat  less  than  at  the  time  of  arrival. 
While  the  ultimate  prognosis  is  at  best  uncertain,  there  has  taken  place 
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a  pronounced  recession  in  the  severity  of  the  symptoms,  suggesting  at 
least  the  possibility  of  a  further  retardation  of  the  progress  of  the  disease. 

In  striking  contrast  to  the  above,  the  following  case  is  of  especial 
interest,  illustrating,  as  it  does,  the  more  frequent  clinical  course  after 
the  advent  of  a  miliary  invasion  of  the  pulmonary  type. 

In  1904  a  young  man  of  about  thirty  years  of  age,  a  former  patient 
of  Dr.  V.  Y.  Bowditch,  was  seen  in  consultation  with  Dr.  C.  E.  Edson,  one 
month  after  arrival  in  Colorado.  At  the  time  climatic  change  was 
advised  the  disease  had  been  of  comparatively  short  duration  and  the 
general  condition  was  excellent.  There  had  been  but  little  cough  and 
expectoration,  nutrition  was  not  materially  impaired,  and  the  tempera- 
ture elevation  was  very  slight.  The  physical  signs  denoted  but  an  incipient 
infiltrative  process  at  the  right  apex.  Upon  full  inspiration  following 
a  cough  fine  clicks  were  occasionally  heard  from  the  apex  to  the  second 
rib.  The  condition  was,  of  course,  such  as  to  justify  an  optimistic 
prognosis.  After  three  weeks'  residence  in  Colorado  there  developed 
abruptly  a  moderate  dyspnea,  which  for  a  time  was  incapable  of  rational 
explanation.  This  increased  with  each  succeeding  day  until,  after  an 
interval  of  a  week,  the  shortness  of  breath  became  very  pronounced. 
The  dyspnea  was  accompanied  by  a  moderate  dusky  discoloration  of 
the  face  and  finger-nails.  Much  physical  debility  was  exhibited  as  the 
air-hunger  became  more  extreme.  There  was  but  slight  cough,  with 
thin,  frothy  expectoration.  The  temperature  elevation  at  no  time  had 
exceeded  100°  F.  Physical  examination  was  negative  until  the  expiration 
of  one  week  after  the  onset  of  acute  manifestations.  At  this  time  numer- 
ous exceedingly  fine,  semidry  clicks  were  heard  throughout  all  portions 
of  each  lung.  The  rales  were  very  fine,  without  partaking  of  a  bubbling 
character  and  at  first  were  almost  imperceptible.  The  expectoration 
gradually  assumed  a  pinkish  hue,  and  later  became  more  definitely 
blood-tinged.  A  diagnosis  of  the  pulmonary  form  of  miliary  tuberculosis 
was  rendered,  together  with  an  unfavorable  prognosis.  The  patient 
survived  less  than  three  weeks,  the  suffering  becoming  daily  more  intense 
by  virtue  of  the  inordinate  hunger  for  air. 

This  case  is  particularly  instructive  as  illustrating  the  development 
of  the  miliary  invasion  in  the  midst  of  an  apparently  benign  infection, 
the  remarkably  rapid  decline  to  a  fatal  issue,  and  the  striking  dis- 
proportion between  the  dyspnea  and  the  physical  signs. 


CHAPTER  L 
THE  TYPHOID  TYPE 

THE  onset  of  this  form  of  miliary  tuberculosis  is  characterized  by 
the  development  of  vague  and  indefinite  symptoms.  In  some  instances 
the  early  manifestations  may  be  decidedly  more  acute  than  in  others, 
and  include  moderate  rigors,  temperature  elevation,  and  headache. 
Usually,  however,  there  is  a  preliminary  history  of  lassitude,  physical 
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weakness,  and  indisposition  of  from  several  days'  to  two  weeks'  duration. 
Frequently  complaint  is  made  of  pain  in  the  head,  anorexia,  and  consti- 
pation, the  frontal  headache  being  a  conspicuous  feature  in  very  many 
cases.  Often  the  repugnance  to  the  sight,  smell,  or  even  the  thought  of 
food  is  extreme.  The  patient  at  first  is  restless  or  excitable,  but  there 
is  manifested  a  disinclination  to  physical  activity.  The  sleep  is  broken 
by  disturbing  and  usually  unpleasant  dreams.  The  tongue  may  be 
heavily  coated,  but  the  breath  rarely  assumes  the  offensive  odor  character- 
istic of  typhoid  fever. 

There  is  moderate  elevation  of  temperature,  with  frequent  morning 
remissions  and  evening  exacerbations,  as  in  typhoid,  but  the  fever,  as 
a  rule,  does  not  attain  so  high  a  point  as  in  the  latter  disease.  A  factor 
of  vital  importance  is  its  variable  atypical  course,  even  an  afebrile  condi- 
tion being  no  contraindication  of  the  possible  existence  of  miliary  tuber- 
culosis. While  in  exceptional  cases  the  fever  is  absent  altogether,  it 
is  sometimes  higher  in  the  morning  than  at  night,  thus  conforming  to  the 
inverse  type.  In  the  same  individual  upon  different  days  the  exacerba- 
tions of  temperature  elevation  may  take  place  either  in  the  morning  or 
at  night.  The  distinguishing  characteristic  of  the  fever  is  its  extreme 
irregularity.  The  atypical  curve  is  strongly  suggestive  of  miliary  tuber- 
culosis in  contradistinction  to  typhoid  fever,  but  a  temperature  con- 
forming closely  to  that  of  typhoid  affords  no  insuperable  argument 
against  the  tuberculous  character  of  the  affection.  The  daily  subsidence 
of  fever  is  frequently  attended  by  moderate  perspiration,  although  this 
is  observed  less  often  than  in  typhoid.  Also  the  elevated  temperature 
is  decidedly  more  responsive  to  baths  or  cold  sponging. 

In  nearly  all  cases  the  pulse  is  markedly  accelerated  from  the  very 
beginning,  rarely  declining  to  under  100,  and  usually  ranging  from  110 
to  130.  The  rate  is  often  quite  out  of  proportion  to  the  existing  fever. 
It  is  almost  invariably  soft,  easily  compressible,  and  occasionally  dicrotic. 
As  the  disease  advances,  the  respirations  are  likely  to  be  more  rapid  than 
in  typhoid  fever,  although  often  incapable  of  satisfactory  explanation 
from  the  results  of  physical  examination.  In  later  stages  the  character- 
istic Cheyne-Stokes  type  of  breathing  not  uncommonly  makes  its  appear- 
ance. 

Cough  may  be  present  in  typhoid  fever  as  an  initial  symptom,  and 
develop  later  in  the  course  of  the  disease  on  account  of  a  concurrent 
bronchopneumonia  or  hypostatic  congestion.  This  may  be  confused 
with  the  frequent  distressing  cough  which  sometimes  constitutes  a 
clinical  feature  of  miliary  tuberculosis.  This  symptom,  together  with 
dyspnea  and  cyanosis,  is  particularly  characteristic  of  those  cases  in 
which  the  typhoid  type  of  the  disease  gradually  merges  into  the  pulmo- 
nary. Nosebleed  is  sometimes  observed  as  in  typhoid,  though  less 
frequently.  Neither  its  presence  nor  its  absence  should  be  regarded 
as  especially  suggestive  of  the  nature  of  the  disturbance.  The  headache 
is  subject  to  considerable  variation  in  each  disease.  It  is  usually  more 
severe  in  miliary  tuberculosis,  and  is  likely  to  increase  in  severity  rather 
than  the  reverse,  as  in  typhoid. 

Early  in  the  course  there  may  exist  the  same  restlessness  and  nervous 
excitability  and  subsequently  mental  hebetude,  drowsiness,  stupor, 
and  finally  delirium  or  coma.  In  miliary  tuberculosis  there  is  often 
exhibited  at  different  times  a  striking  variation  of  the  mental  condition 
in  the  same  individual.  The  patient,  upon  being  aroused  from  a  moderate 
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stupor  or  even  a  heavy  sleep,  may  regain  full  possession  of  the  faculties 
for  the  time  being,  only  to  lapse  into  a  drowsy  indifference  when  the 
attention  is  withdrawn.  A  mild  delirium  in  like  manner  may  give  way 
for  a  brief  period  to  a  rational  coherence  of  thought  and  utterance.  These 
abrupt  changes  in  the  mental  status  no  doubt  are  occasioned  in  part 
by  differences  in  the  degree  of  toxic  absorption,  and  are  somewhat  sug- 
gestive of  tuberculosis.  The  muttering  delirium  and  singultus  coincident 
with  profound  stupor,  though  present  at  times,  are  probably  observed 
less  often  than  in  typhoid. 

Herpes  is  rarely  present  in  typhoid,  but  is  frequently  noted  in  the 
early  course  of  acute  miliary  tuberculosis.  Rapid  loss  of  flesh  and 
strength  are  characteristic  of  the  two  conditions.  Generally  speaking, 
the  flushed  face  of  typhoid  is  contrasted  with  the  pronounced  pallor 
which  usually  accompanies  miliary  tuberculosis,  especially  during  the 
afebrile  period.  Diarrhea  and  meteorism  may  be  present  in  each  disease, 
and  the  abdomen  may  be  either  retracted  or  distended.  Rose-spots, 
though  regarded  as  a  distinguishing  feature  of  typhoid,  are  sometimes 
present  in  miliary  tuberculosis.  The  spleen  is  enlarged  to  a  greater 
extent  in  typhoid,  in  which  condition  it  is  almost  always  palpable.  Leu- 
kocytosis  may  be  detected  in  miliary  tuberculosis,  rarely  in  typhoid. 
The  diazo-reaction  may  be  recognized  in  both  conditions,  and  has, 
therefore,  but  slight  diagnostic  value.  Albuminuria,  while  sometimes 
observed  in  typhoid,  is  more  often  present  in  miliary  tuberculosis.  In 
this  condition  tubercle  bacilli  are  reported  to  have  been  demonstrated 
in  the  blood,  but  while  their  presence  is  undoubtedly  of  positive  value, 
their  absence  possesses  no  negative  significance.  In  like  manner  recog- 
nition of  choroidal  tubercle  is  conclusive  evidence  of  miliary  tuberculosis, 
but  its  absence  on  repeated  examinations  does  not  negative  the  existence 
of  the  disease.  In  doubtful  cases  examination  of  the  blood  by  Jousset's 
method  or  in  accordance  with  Rosenberger's  more  recent  technic  will 
probably  prove  of  considerable  value.  Upon  examination  of  the  fundus, 
choroidal  tubercles  may  be  detected,  but  in  so  late  a  period  of  the  disease 
that  it  is  generally  of  little  value  for  practical  diagnostic  purposes.  The 
Widal  test  is  of  the  utmost  value,  and  may  be  regarded  as  definitely 
decisive  of  typhoid.  The  presence  of  tubercle  bacilli  in  the  cerebrospinal 
fluid,  as  demonstrated  by  lumbar  puncture,  also  offers  incontrovertible 
evidence  of  a  miliary  invasion  (see  page  437).  It  is  extremely  doubtful 
if  the  employment  of  the  tuberculin  test  by  either  the  cutaneous  or 
ophthalmic  method  is  of  special  diagnostic  value  in  this  class  of  cases. 

It  is  beyond  dispute  that  some  cases  do  not  admit  of  positive  diagnosis 
until  the  autopsy  findings  are  disclosed.  Provisional  information  is 
furnished  by  the  prevalence  of  a  typhoid  epidemic  in  the  immediate 
neighborhood,  the  existence  of  tuberculosis  in  the  same  household,  or 
the  history  of  important  predisposing  causes.  Thus  coexisting  or  ante- 
dating pulmonary  tuberculosis,  enlarged  lymphatic  glands,  tuberculosis 
of  bones  and  joints,  idiopathic  pleurisies,  or  in  children  a  recent  whooping- 
cough  or  measles,  would  suggest  a  general  miliary  tuberculosis  on  account 
of  the  recognized  facility  for  general  infection.  Even  in  doubtful  cases 
an  accompanying  tuberculous  process  in  other  parts  of  the  body  does 
not  offer  conclusive  evidence  of  a  general  bacillary  invasion.  Pulmonary 
invalids  are  quite  as  likely  to  contract  typhoid  fever  as  non-consumptives, 
but  the  presence  of  bacilli  in  the  sputum  at  least  strengthens  to  a  consider- 
able extent  the  theory  of  a  general  infection.  It  must  not  be  understood, 
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however,  that  a  negative  history  of  tuberculosis  in  association  with  other 
symptoms  precludes  the  possibility  of  miliary  invasion. 

Attention  to  the  above  features  of  differential  diagnosis  suffices  for 
the  accurate  determination  of  the  condition  in  the  great  majority  of 
cases,  although  in  some  instances  a  definite  conclusion  is  quite  impossible 
during  life.  As  a  rule,  failure  to  establish  a  correct  diagnosis  in  cases  of 
this  type  of  miliary  tuberculosis  is  not  occasioned  so  much  by  reason  of 
any  lack  of  credible  data  for  this  purpose,  as  through  neglect  on  the  part 
of  the  physician  to  utilize  properly  the  means  which  are  available.  A 
single  instance  from  my  recent  experience  is  cited  for  the  sake  of  illus- 
tration. 

I  saw,  in  consultation  with  a  prominent  and  respected  member  of 
the  profession,  a  man  of  forty-five  years,  who  was  stated  to  have  been 
suffering  from  typhoid  fever  for  three  months.  In  the  absence  of  a  pre- 
vailing epidemic  the  physician  in  charge  had  made  the  diagnosis  during 
the  first  week  of  his  illness  upon  the  basis  of  headache,  fever,  general 
indisposition,  and  repugnance  for  food.  Throughout  the  entire  period 
of  illness  the  physician  extended  assurances  that  defervescence  must 
shortly  be  established.  The  medical  attendant  asserted  that  he  had 
been  privileged  to  observe  nearly  1000  cases  of  typhoid  fever,  and  that 
the  accuracy  of  the  diagnosis  was  beyond  question.  Upon  preliminary 
inquiry  I  elicited  the  information  that  there  had  been  no  nosebleed,  no 
enlarged  spleen,  no  rose-spots,  and  that  the  Widal  test  had  not  been 
employed.  The  examination  of  the  fever-chart  disclosed  an  irregular, 
jagged  line  of  temperature  elevation.  During  most  of  the  time  there 
were  morning  exacerbations  and  evening  remissions,  followed  by  exces- 
sive perspiration.  The  tongue  had  not  been  coated  at  any  period  of 
the  disease.  At  no  time  was  the  intellect  clouded  to  the  slightest  degree. 
It  was  apparent,  even  before  seeing  the  patient,  that  the  diagnosis  of 
typhoid  fever  was  almost  untenable.  It  developed  that  the  invalid 
several  years  before,  had  been  pronounced  an  arrested  case  of  pulmonary 
tuberculosis.  Upon  examination  the  evidences  of  general  miliary  tuber- 
culosis were  of  a  very  suggestive  character,  and  a  definite  suspicion 
was  entertained  as  to  a  threatening  meningeal  invasion.  Two  days  later 
the  patient  developed  a  sudden  apoplectiform  attack,  resulting  in  pro- 
found coma,  from  which  he  never  emerged. 

This  case  is  rather  a  striking  commentary,  not  upon  the  difficulties 
in  the  way  of  accurate  diagnosis,  but  upon  the  ease  with  which  vital 
clinical  data  may  be  overlooked. 

The  course  of  this  form  of  miliary  tuberculosis  is  exceedingly  variable, 
the  duration  extending  from  ten  days  to  several  months.  In  the  more 
acute  cases  the  progress  may  be  sufficiently  rapid  to  produce  death 
within  one  or  two  weeks.  Such  fulminating  cases  are  not  uncommon. 
Others,  after  a  variable  period,  exhibit  the  symptoms  and  signs  of  pulmo- 
nary involvement,  i.  e.,  the  increasing  rapidity  of  the  respirations,  the 
cough  and  cyanosis,  the  Jiirgenson  friction-rub,  and  the  fine  rales  of 
diffuse  bronchiolitis.  Death  may  be  hastened  by  the  pulmonary  inva- 
sion or  by  the  onset  of  meningeal  complications. 

Recovery  from  miliary  tuberculosis  has  always  been '  regarded  as  ex- 
tremely rare,  if  not  altogether  impossible,  but  authentic  cases  have  occa- 
sionally been  reported.  From  my  own  experience  I  can  recall  several 
exceptional  instances  of  recovery  from  supposed  miliary  tuberculosis  of 
the  typhoid  type.  I  have  in  mind  a  patient  who,  two  years  ago, 
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exhibited  in  another  State  apparent  evidences  of  miliary  invasion, 
although  the  condition  was  at  first  regarded  by  attending  physicians  as 
typhoid  fever.  After  the  lapse  of  two  months  the  extreme  prostration 
was  followed  by  the  characteristic  physical  and  bacteriologic  manifesta- 
tions of  pulmonary  involvement.  The  severity  of  the  general  symptoms 
finally  showed  signs  of  abatement  and  the  patient  exhibited  sufficient 
improvement  to  justify  his  removal  to  Colorado.  Upon  arrival  there 
were  physical  evidences  of  a  disseminated  tubercle  deposit  involving  a 
large  portion  of  both  lungs,  very  fine  moist  rales  being  recognized  in  the 
absence  of  appreciable  consolidation.  The  pulse  and  respiration  were 
both  rapid.  Complete  rest  in  the  open  air  during  a  period  of  six  months 
has  been  attended  by  a  gain  of  fifteen  pounds  in  excess  of  the  normal 
weight,  and  by  a  gradual  reduction  in  the  rate  of  the  pulse  and  respi- 
ration. Complete  absence  of  subjective  symptoms  and  a  negative 
physical  examination  constitute  in  this  case  the  final  result  of  an  initial 
condition,  which  was  presumably  miliary  in  character,  though  not  sub- 
ject to  absolute  confirmation. 

Not  infrequently  cases  of  pulmonary  tuberculosis  have  been  observed 
the  origin  of  which  was  referred  by  attending  physicians  to  a  miliary  in- 
fection of  the  typhoid  type.  I  have  not  been  convinced  that  it  has  been 
invariably  more  difficult  to  secure  improvement  in  cases  presenting  such 
history  than  in  those  of  chronic  ulcerative  phthisis.  This  anomalous  ex- 
perience is  to  be  explained  largely  by  the  fact  that  cases  of  miliary 
tuberculosis  conforming  to  the  typhoid  variety,  as  a  rule,  are  not  per- 
mitted to  seek  change  of  climate  until  the  beginning  of  favorable  mani- 
festations. It,  of  course,  cannot  be  contended  that,  in  general,  chronic 
consumption  originating  from  general  miliary  tuberculosis  is  as  hopeful 
as  ordinary  phthisis. 


CHAPTER  LI 
THE  MENINGEAL  FORM 

Pathogenesis. — The  meningeal  variety  of  miliary  tuberculosis  con- 
sists essentially  of  an  inflammation  of  the  pia  mater  resulting  from 
bacillary  infection.  The  condition  was  known  as  acute  hydrocephalus, 
dropsy  of  the  brain,  granular  meningitis,  or  basilar  meningitis,  long 
before  its  precise  origin  was  recognized.  It  may  be  assumed  in  all 
cases  to  be  secondary  to  a  preexisting  tubercle  deposit  in  other  parts  of 
the  body.  Although  it  is  sometimes  impossible  to  discover  antecedent 
tuberculous  processes  at  autopsy,  such  failure  does  not  establish  the 
existence  of  this  condition  as  a  primary  infection. 

It  has  been  suggested  that  the  original  bacillary  invasion  may  take 
place  through  the  nostrils  and  the  cribriform  plate  of  the  ethmoid.  While 
it  is  unnecessary  to  attempt  to  controvert  this  possibility  in  very  ex- 
ceptional instances,  it  may  be  accepted  as  true  that,  in  the  vast  majority 
of  cases,  the  meningeal  infection  is  secondary  to  a  primary,  though 
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perhaps  undiscoverable,  focus  eslewhere.  It  is  often  comparatively 
easy  to  recognize  tuberculous  processes  of  undoubted  priority,  in  the 
lymph-glands,  bones,  joints,  lungs,  larynx,  kidneys,  bladder,  genital 
organs,  intestines,  and  middle  ear. 

Meningeal  tuberculosis  may  occur  at  almost  any  time  of  life,  though 
rarely  during  the  first  year,  and  infrequently  in  old  age.  As  a  rule, 
it  is  more  difficult  to  ascertain  upon  postmortem  examination  the  precise 
anatomic  origin  of  the  condition  in  young  people  than  in  later  years. 
In  infants  or  little  children  the  condition  sometimes  appears  to  develop 
de  novo,  the  autopsy  findings  being  entirely  negative.  Its  derivation 
in  early  life  may  be  ascribed  in  many  cases  to  unsuspected  tuberculous 
infection  of  the  mediastinal  or  mesenteric  glands.  Among  adults  it  occurs 
most  frequently  in  connection  with  readily  discoverable  pulmonary  tuber- 
culosis. Although  this  disease  furnishes  a  primary  source  of  infection 
for  many  cases  of  meningeal  tuberculosis,  comment  has  been  made  upon 
the  fact  that  the  latter  complication  is  not  of  more  frequent  occurrence. 
The  wonder  is  that,  with  the  innumerable  opportunities  for  blood-vessel 
tuberculosis  in  pulmonary  phthisis,  miliary  invasion  does  not  take  place 
far  more  often  than  is  actually  the  case.  An  interesting  and  somewhat 
singular  clinical  phenomenon  is  the  lack  of  relation  between  the  extent 
or  degree  of  activity  of  the  pulmonary  process  and  the  probable  occurrence 
of  meningeal  infection.  Meningeal  tuberculosis  is  quite  as  likely  to  result 
in  connection  with  quiescent  cases  of  pulmonary  tuberculosis  as  with 
those  exhibiting  an  active  infection  and  extensive  destructive  change. 

I  have  frequently  observed  the  development  of  this  complication 
among  pulmonary  invalids  who  presented  every  indication  suggestive 
of  a  favorable  issue.  I  have  been  compelled  to  witness  its  occurrence 
€ven  among  patients  who  had  been  fortunate  enough  to  secure  an  apparent 
arrest  of  the  pulmonary  infection.  A  few  cases  of  miliary  invasion  are 
recalled  in  individuals  who  for  years  had  exhibited  upon  examination 
every  appearance  of  perfect  health,  and  had  pursued  lives  of  physical 
activity  in  the  open  air.  Upon  the  basis  of  my  own  observations  it  is 
impossible  to  establish  any  relation  between  the  activity,  duration, 
or  extent  of  the  pulmonary  process  and  the  susceptibility  to  meningeal 
complications.  Certain  other  conditions  seem  to  possess  an  undoubted 
bearing  upon  the  likelihood  of  future  meningeal  involvement. 

Generally  speaking,  irritable  and  highly  excitable  individuals  have 
been  found  to  develop  meningeal  tuberculosis  more  frequently  than  those 
of  phlegmatic  temperament.  The  cheerful  and  sunny  in  disposition 
are  less  prone  to  suffer  from  this  complication  than  the  pessimistic  and 
depressed.  I  have  observed  its  development  in  numerous  cases  following 
a  protracted  season  of  severe  nervous  strain  or  emotional  disturbance. 
I  have  in  mind  a  man,  thirty-two  years  of  age,  in  whom  the  arrest  of  the 
pulmonary  infection  was  apparently  complete,  who  experienced  unusual 
mental  worry  and  depression  of  spirits  from  a  rapid  culmination  of  un- 
fortunate events,  including  financial  reverses,  domestic  infelicities,  and 
the  death  of  a  child.  Although  nutrition  remained  unreduced  for  a 
time  and  the  appearance  was  that  of  remarkable  vigor,  tuberculous 
meningitis  finally  supervened.  By  a  strange  coincidence  his  wife,  ex- 
hibiting a  slight  pulmonary  involvement  and  a  nervous,  irritable  tempera- 
ment, also  succumbed  to  this  complication  after  a  period  of  profound 
despondency. 
,  Although  it  may  be  but  one  of  the  anomalies  of  my  experience,  the 
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history  of  excessive  alcoholism  has  frequently  been  associated  with  the 
subsequent  development  of  tuberculous  meningitis.  This  disease  has 
been  found  to  be  more  common  in  males  than  in  females.  Although 
the  greater  portion  of  my  patients  have  been  of  the  female  sex,  meningeal 
invasion  has  not  been  observed  among  them  nearly  so  often  as  among 
the  males.  I  have  seldom  witnessed  its  occurrence  in  pulmonary  invalids 
over  fifty  years  of  age,  presumably  on  account  of  the  lessened  opportunities 
for  extension  of  tuberculous  processes  at  this  time  of  life. 

I  do  not  recollect  a  single  instance  of  its  development  among  the 
Jews,  the  negroes,  or  the  Swedes.  It  has  appeared  less  often  among 
the  Irish  than  might  be  expected  from  their  mercurial  disposition  and 
excitable  temperament.  The  Scotch,  Germans,  and  Americans  among 
my  own  cases  have  suffered  from  this  complication  more  frequently 
than  other  nationalities. 

The  pathologic  changes  in  the  pia  mater  are  found  more  often  at 
the  base,  though  they  are  occasionally  present  at  the  sides  and  upon  the 
cortex.  The  tubercle  deposit  may  also  take  place  in  the  brain  substance, 
the  convolutions,  the  ventricles,  and  the  blood-vessels.  The  pia  may  be 
studded  by  the  eruption  of  few  or  numerous  miliary  tubercles,  varying  in 
size  from  a  pinpoint  to  a  small  seed.  Not  only  do  the  granulations  vary 
considerably  in  number  and  in  size,  but  also  with  reference  to  their 
location  and  attending  inflammatory  disturbance.  The  tubercles  often 
extend  along  the  course  of  the  blood-vessels,  and  are  present  particularly 
in  the  reflected  interior  spaces,  such  as  the  fissure  of  Sylvius,  around  the 
optic  chiasm,  and  the  anterior  and  posterior  perforated  spaces.  They 
are  sometimes  found  upon  the  lateral  surface  of  the  meninges,  but  rarely 
upon  the  convexity  of  the  hemispheres. 

Considerable  difference  exists  in  the  amount  and  character  of  the 
inflammatory  exudate,  which  may  be  of  a  serous,  fibrinous,  purulent, 
or  sometimes  even  of  a  hemorrhagic  nature.  In  some  cases  the  fluid 
exudate  is  slight;  in  others,  comparatively  abundant.  The  upper  surfaces 
of  the  brain  may  be  distinctly  edematous,  or  they  may  be  normal  in 
appearance.  Flattening  of  the  convolutions  is  sometimes  observed, 
particularly  at  the  bases.  The  lateral  ventricles  are  often  distended  by 
variable  amounts  of  fluid.  Small  nodular  tubercles  may  occur  upon  the 
arteries  of  the  anterior  and  posterior  perforated  spaces.  Nodular  tuber- 
culous enlargements  are  found  upon  the  smaller  arteries  (Osier).  Many 
of  these  small  tubercles  in  the  perivascular  sheaths  of  the  smaller  arteries 
are  in  varying  stages  of  cassation  (Collins).  The  changes  in  the  wall 
of  the  blood-vessel  may  consist  of  an  endarteritis  of  tuberculous  origin 
with  intramural  proliferation  as  a  result  of  the  invasion  by  the  bacilli 
of  the  blood-stream  (Hektoen).  Narrowing  and  obliteration  of  the  finer 
vessels  often  take  place.  Solitary  tubercle  of  the  pia  occasionally  results 
from  the  confluence  of  a  large  number  of  miliary  tubercles  confined  within 
a  sharply  circumscribed  area.  In  such  cases  the  bacillary  invasion 
takes  place  through  a  single  small  meningeal  blood-vessel.  These  solitary 
tubercles  sometimes  attain  astonishing  size,  without  producing  symptoms 
suggestive  of  their  presence.  This  may  happen  only  when  the  tubercle 
chances  not  to  encroach  upon  the  area  of  the  brain  having  jurisdiction 
over  special  functions.  It  is  often  separated  from  the  contiguous  brain 
substance  by  an  area  of  granulation  tissue  (Collins). 

The  symptoms  of  tuberculous  meningitis  are  extremely  diverse  in 
character,  the  clinical  picture  being  decidedly  complex,  even  among 
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patients  of  the  same  age.  It  is  impossible  to  describe  any  single  type 
to  which  all  cases  may  be  expected  to  conform.  It  is  interesting  to  note 
that  some  observers  have  described  the  symptoms  as  exceedingly  uniform, 
while  others  have  regarded  them  as  varied  and  indefinite.  Much  con- 
fusion results  from  the  fact  that  the  general  symptomatology  varies 
within  wide  limits,  according  to  the  period  of  life  during  which  the  disease 
makes  its  appearance. 

To  afford  greater  clearness  it  is  well  to  recognize  essential  differences 
in  the  mode  of  onset  and  course  of  tuberculous  meningitis  among  adults, 
young  children,  and  infants,  and  to  avoid  any  attempt  toward  an  arbitrary 
classification  of  symptoms  applicable  to  all  ages.  By  discriminating 
sharply  between  the  clinical  manifestations  at  different  times  of  life, 
the  so-called  atypical  cases  are  less  frequent  in  actual  practice.  It  is 
easy  to  comprehend  the  many  difficulties  attending  any  attempted 
exposition  of  a  single  group  of  symptoms  to  be  submitted  as  a  type 
of  the  disease,  and  to  appreciate  the  innumerable  opportunities  for 
error  resulting  from  such  effort.  It  is  desired  to  distinguish  between 
the  meningeal  tuberculosis  of  adults,  developing  in  the  course  of  pulmonary 
phthisis,  and  the  apparently  primary  infection  of  children  and  of  infants. 

Symptoms  in  Adults — Among  phthisical  patients  the  clinical 
manifestations  of  meningeal  invasion  are  somewhat  varied.  The  onset 
of  this  complication  during  the  course  of  pulmonary  tuberculosis  may 
be  fairly  abrupt  in  some  cases,  while  in  others  the  beginning  symptoms 
may  be  exceedingly  vague  and  indefinite.  Occasionally  the  initial 
manifestations  may  be  entirely  subjective  in  character,  and  develop 
with  sufficient  rapidity  to  surpass  in  importance  the  significance  of 
delayed  objective  phenomena.  At  other  times  the  local  signs  assume 
an  early  prominence  before  suspicion  of  a  meningeal  involvement  has 
been  awakened  by  subjective  symptoms.  The  clinical  evidences  of 
its  development  may  be  obscured  to  a  degree  by  the  fever  incident  to 
the  pulmonary  condition,  the  muscular  weakness  and  exhaustion,  the 
irritability,  digestive  disturbance,  insomnia,  and  headache.  In  the 
absence  of  confusing  symptoms,  however,  the  existence  of  a  pulmonary 
lesion,  rather  than  masking  the  development  of  meningeal  tuberculosis, 
tends  to  emphasize  the  possibility  of  its  occurrence. 

The  more  frequent  method  of  onset  conforms  to  the  non-acute  type, 
exhibiting  a  preliminary  period  of  malaise  and  apathy,  followed  by  well- 
defined  subjective  and  objective  manifestations.  After  a  short  initial 
period  of  indisposition  there  develop  lack  of  appetite,  irregularity  of 
the  bowels,  disturbed  sleep,  moderate  elevation  of  temperature,  and, 
most  important  of  all,  a  continuous  severe  headache.  This  latter  symp- 
tom usually  increases  in  intensity  until  it  becomes  well-nigh  intolerable. 
The  pain,  as  a  rule,  is  confined  to  the  frontal  region,  but  is  sometimes 
located  at  the  back  of  the  head.  It  may  extend  down  the  neck,  which 
later  becomes  more  or  less  stiffened.  A  moderate  elevation  of  tempera- 
ture is  usually  found  in  conjunction  with  the  headache,  but  the  absence 
of  fever  offers  no  contra-suggestion  as  to  the  possible  coexistence  of  men- 
ingeal infection.  I  have  observed  a  considerable  number  of  cases  pre- 
senting no  elevation  of  temperature  at  any  time  during  the  course  of 
this  complication.  Gastric  disturbances  are  not  infrequent  in  the  early 
stages,  expulsive  vomiting,  in  particular,  constituting  an  important 
symptom.  Headache,  fever,  and  vomiting,  if  of  joint  occurrence,  and 
independent  of  readily  assignable  cause,  are  strongly  suggestive  of  men- 
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ingeal  tuberculosis,  although,  as  will  appear  later,  this  condition  occa- 
sionally develops  without  exhibition  of  these  symptoms.  In  some  cases 
the  intellect  remains  unimpaired  for  many  days  despite  excruciating 
pain  in  the  head  and  inability  to  sleep  save  under  the  influence  of  an 
opiate.  Eventually,  however,  the  sensorium  becomes  clouded  and 
mild  delusions  take  place,  followed  by  increasing  stupor,  low  muttering 
delirium,  and  coma. 

Another  type  of  onset  among  adults  consists  of  an  early  blunting 
of  the  intelligence,  sometimes  without  fever,  headache,  or  vomiting. 
The  first  intimation  of  approaching  danger  is  conveyed  to  the  medical 
attendant  by  temporary  periods  of  rambling  discourse  and  wandering 
delirium,  with  increasing  tendency  toward  heavy  and  profound  sleep. 
During  the  greater  portion  of  the  day  the  patient  is  in  evident  possession 
of  the  mental  faculties,  complains  of  nothing,  and  is  disinclined  to  talk 
save  at  the  time  of  brief  delusions,  which  are  rarely  unpleasant.  There 
is  seldom  any  apprehension  of  danger,  and  consequently  no  effort  to 
escape  from  imaginary  peril  or  to  inflict  injury  upon  others.  The  dura- 
tion of  these  periods  is  usually  short  in  the  beginning.  They  appear 
but  infrequently  during  the  first  few  days,  and  occur  during  the  night 
oftener  than  in  the  day.  These  mental  aberrations  may  take  place  in 
individuals  who  have  difficulty  in  sleeping,  as  well  as  in  those  evincing 
a  tendency  to  drowsiness.  After  a  few  days  the  flight  of  the  intellect 
becomes  more  frequent  and  longer  in  duration,  and  is  followed  in  many 
cases  by  pronounced  stupor.  At  such  a  time  the  patient  is  aroused  with 
difficulty  and  presents  at  first  an  appearance  of  sudden  bewilderment. 
Later  the  invalid  may  answer  questions  intelligently  and  seem  entirely 
rational,  though  inclined  to  silence  unless  closely  interrogated.  He 
soon  lapses  again  into  a  profound  slumber,  which  is  sometimes  accom- 
panied by  distressing  moaning,  more  as  if  in  apparent  remonstrance  to 
disturbing  visions  than  from  actual  pain.  The  period  of  transition 
from  these  conditions  to  the  state  of  complete  coma,  described  in  con- 
nection with  the  preceding  class  of  cases,  is  usually  brief. 

Sometimes  the  meningeal  infection  develops  with  obstinate  vomiting 
or  hiccough,  which  precedes  for  days  all  other  manifestations  indicative 
of  the  condition.  I  recollect  one  instance  in  which  the  onset  was  so 
distinctly  sudden  as  to  suggest  the  apoplectiform  method  of  develop- 
ment. In  this  instance  the  patient  fell  to  the  floor  while  putting  on 
his  clothes,  and  merged  from  a  short  period  of  consciousness  into  a  state 
of  delirium,  with  later  ocular  and  motor  symptoms,  these  manifestations 
persisting  to  a  fatal  termination  in  ten  days. 

Among  some  consumptives  an  early  symptom  of  tuberculous  men- 
ingitis consists  merely  of  greatly  increased  restlessness.  Such  patients 
are  especially  apt  to  suffer  from  insomnia.  The  delirium  which  finally 
develops  in  these  cases  is  likely  to  be  acute  and  maniacal.  Among  these 
patients  loud  screaming,  both  by  day  and  night,  is  not  infrequent.  The 
delusions  are  those  of  danger,  and  the  clinical  picture  is  not  markedly 
dissimilar  to  delirium  tremens.  Tremor  and  muscular  twitchings  of  the 
face  and  extremities  are  sometimes  observed.  Several  times  I  have  noted 
the  first  manifestations  of  approaching  meningeal  tuberculosis  to  be 
tremor  and  twitching  of  the  extremities  in  the  absence  of  all  subjective 
symptoms. 

Other  objective  signs  may  appear  long  in  advance  of  headache, 
fever,  vomiting,  or  impaired  intellect.  Inequality  and  irregularity  of 
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the  pupils  may  be  the  first  indication  of  impending  meningeal  involve- 
ment. I  have  occasionally  observed  a  gradually  increasing  paralysis 
of  an  arm  and  leg  before  the  exhibition  of  other  subjective  or  objective 
symptoms.  Ocular  and  motor  signs,  however,  do  not  supervene,  as 
a  rule,  until  after  the  subjective  manifestations  have  become  fairly 
well  defined.  At  such*  times  there  may  be  noticed  inequality  of  the 
pupils  or  dilatation,  strabismus,  conjugate  deviation,  optic  neuritis, 
and  ocular  palsies.  Choroidal  tubercle  is  sometimes  recognized.  The 
stiffness  of  the  neck  becomes  marked,  and  the  head  greatly  retracted. 
There  may  be  monoplegia  or  hemiplegia.  In  some  cases  tetanic  contrac- 
tion of  a  limb  may  take  place.  Kernig's  sign  is  usually  present,  consisting 
of  failure  to  extend  the  leg  upon  the  thigh,  which  is  in  turn  flexed  upon 
the  abdomen.  The  pulse  may  be  slow,  and  of  high  tension,  or  rapid 
and  irregular. 

The  duration  is  variable,  death  taking  place  within  a  few  days,  or 
the  course  may  be  protracted  throughout  a  period  of  many  weeks.  There 
is  frequently  observed  a  relation  between  the  manner  of  onset  and  the 
subsequent  type  of  the  disease,  cases  with  initial  acute  symptoms  usually 
pursuing  a  violent  and  rapid  course.  It  sometimes  happens,  however, 
that  even  cases  with  insidious  onset  later  develop  acute  symptoms  and 
terminate  abruptly.  It  will  be  seen  that  the  general  clinical  picture 
of  meningeal  tuberculosis,  even  among  adults,  is  subject  to  great 
variation. 

This  disease  may  sometimes  be  confused  clinically  with  uremia. 
In  the  latter  condition  without  inflammatory  complication  the  tempera- 
ture is  almost  always  subnormal.  The  onset  of  eclampsia  is  generally 
sudden  and  the  early  manifestations  much  more  severe  than  in  tuberculous 
meningitis.  In  uremia  intermitting  periods  of  consciousness  are  more 
frequent  than  in  tuberculous  meningitis,  in  which  condition  the  stupor 
is  likely  to  exhibit  a  progressive  course.  The  appearance  of  edema  or 
dropsy  in  any  portion  of  the  body  should  suggest  uremia.  Changes 
in  the  retina  may  be  so  characteristic  of  either  condition  as  to  be  decisive. 
Especial  importance,  of  course,  attaches  to  careful,  repeated  examinations 
of  the  urine.  The  danger  of  a  possible  erroneous  diagnosis  occurs  par- 
ticularly during  advanced  pregnancy  in  pulmonary  invalids. 

Tuberculous  meningitis  may  be  differentiated  from  hysteria  by  the 
evidences  of  organic  change,  viz.,  irregularity  of  pupils,  nystagmus, 
strabismus,  optic  neuritis,  Kernig's  sign,  the  presence  of  choroidal  tubercle, 
examination  of  blood,  and  lumbar  puncture. 

Symptoms  in  Children  from  Two  to  Six  Years  of  Age. — At  this 
period  of  life  the  early  symptoms  are  always  subjective  rather  than 
objective  in  character.  The  onset  may  be  comparatively  sudden,  with 
violent  manifestations,  or  the  acute  symptoms  may  be  preceded  by  a 
prodromal  period  of  one  or  two  weeks'  duration.  In  some  cases  they 
are  shortly  antedated  by  a  fall  or  by  an  acute  infectious  disturbance, 
as  measles,  influenza,  or  whooping-cough.  These  premonitory  symp- 
toms are  more  or  less  ill  defined,  and  consist  of  impaired  appetite,  pallor, 
loss  of  weight,  peevishness,  irritability,  disturbed  sleep,  and  sometimes 
a  perceptible  change  in  disposition.  Severe  gastro-intestinal  distur- 
bances often  accompany  the  onset.  There  may  be  a  slight  irregular 
elevation  of  temperature  in  the  very  early  stages.  As  a  rule,  there  is 
not  noted  any  invariable  change  in  the  character  of  the  pulse  at  this 
time. 
28 
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The  early  attention  of  the  parents  is  attracted  chiefly  to  the  restlessness 
and  appearance  of  fatigue,  with  pallor  and  emaciation.  Usually  by  the 
end  of  a  week  more  acute  symptoms  are  observed.  Vomiting  is^very 
common,  is  occasionally  expulsive  in  character,  and  often  has  no  connec- 
tion with  the  ingestion  of  food.  The  temperature  is  found  to  be  moderately 
elevated,  and  the  child  is  seen  to  put  the  hand  to  the  head  as  if  in  pain. 
Headache  is  the  most  important  symptom  concerning  which  complaint 
is  made.  This,  with  vomiting  and  fever,  often  independent  of  prodromal 
manifestations,  is  sufficient  to  awaken  suspicion  concerning  the  possible 
nature  of  the  condition.  The  disquietude  of  the  physician  is  much 
intensified  if  these  symptoms  are  found  to  supervene  immediately  after 
the  prodromal  manifestations  which  have  been  described.  In  some  cases 
the  onset  may  be  still  more  abrupt,  the  first  symptoms  referable  to  the 
condition  consisting  of  convulsions,  which  may  recur  at  intervals. 

After  the  lapse  of  several  days  the  general  symptoms  become  more 
pronounced.  The  rate  of  the  pulse  is  not  accelerated,  as  a  rule,  but 
is  often  irregular.  A  slow  and  irregular  pulse  in  connection  with  other 
symptoms  is  of  much  importance  in  diagnosis.  While  fever  is  not  always 
present,  the  temperature  in  most  cases  is  elevated  to  a  moderate  extent, 
but  seldom  is  there  observed  any  distinct  periodicity  attending  its  rise. 
There  is  often  fever  at  one  hour  of  the  day  and  a  normal  or  subnormal 
temperature  at  other  times.  It  is  sometimes  present  in  the  morning 
and  absent  in  the  afternoon.  In  some  cases  the  fever  is  continuous  for 
several  days,  and  is  followed  by  a  brief  recession,  only  to  rise  subse- 
quently in  the  course  of  the  disease.  Occasionally  the  respirations  are 
irregular  and  even  sighing  in  character,  but  change  in  this  respect  is  not 
a  factor  of  especial  clinical  moment.  The  restlessness,  pallor,  loss  of 
strength  and  weight  progressively  increase.  The  child  becomes  extremely 
irritable,  and  cries  upon  the  slightest  provocation  and  often  without 
any  apparent  cause.  The  least  change  in  the  position  of  the  patient 
is  usually  sufficient  to  provoke  a  scream,  which  appears  to  be  occasioned 
by  pain  in  the  head.  A  sudden  jar  in  the  room,  as  the  closing  of  a  door 
or  window,  falling  of  a  book,  moving  of  a  chair  or  the  bed,  adjusting 
the  clothing  or  even  a  window-shade,  may  disturb  the  child  and  incite 
a  pitiful  cry.  The  screaming,  however,  is  often  independent  of  external 
causes,  and  occurs,  as  a  rule,  in  paroxysms,  which  are  followed  by  lulls 
of  short  duration.  In  exceptional  cases  it  becomes  continuous  until 
the  child  is  relieved  by  opiates.  The  cry,  which  is  of  peculiar  character, 
is  regarded  as  especially  suggestive  of  tuberculous  meningitis,  and  for 
many  years  has  been  described  as  the  hydrocephalic  cry. 

The  facial  appearance  of  the  child  is  often  quite  as  characteristic 
as  the  cry,  though  extremely  difficult  of  description.  The  features  are 
more  or  less  drawn  and  pallid,  the  expression  anxious  and  appealing. 
In  early  stages  nothing  remarkable  may  be  noted  in  the  eyes,  but  on 
account  of  the  emaciation,  they  may  appear  to  be  unusually  large. 
The  pupils  may  be  contracted,  dilated,  unequal,  or  show  no  change 
whatever.  It  is  not  uncommon  to  find  them  equally  contracted  at  this 
time.  Sleep  is  short  and  fitful,  may  be  accompanied  by  moaning,  and 
is  often  interrupted  by  sudden  screams,  the  child  apparently  awakening 
in  extreme  terror.  Twitching  or  jerking  of  the  extremities  is  frequently 
observed  during  sleep.  Physical  examination  early  in  the  course  of  the 
disease  is  negative,  objective  signs  not  being  discovered,  as  a  rule,  until 
the  irritative  stage  has  passed.  As  the  disease  advances  the  acute  signs 
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of  irritation  subside  to  a  great  extent,  and  the  child  becomes  dull  and 
heavy.  Headache  no  longer  is  complained  of,  and  the  screams  materially 
diminish  in  frequency  and  severity.  There  develops,  on  the  other  hand, 
a  distinct  apathy  with  indifference  to  surroundings.  Noises  cease  to 
disturb,  sleep  is  profound,  and  it  is  often  difficult  to  arouse  the  patient. 
Delirium  sometimes  supervenes.  The  bowels  are  constipated,  and  the 
abdomen  retracted  in  many  cases. 

Considerable  importance  has  been  attached  by  some  observers  to 
the  existence  of  the  tache  cerebrale  upon  the  skin  of  the  abdomen,  but 
its  import  has  been  greatly  exaggerated.  The  vomiting  is  now  less 
frequent,  and  may  disappear  altogether.  The  patient  is  unable  to 
sit  up  in  bed  unless  supported,  and  is  inclined  to  rest  quietly  upon 
the  side.  The  head  may  become  noticeably  retracted,  and  the  neck 
stiffened  to  an  appreciable  extent.  Inequality  of  the  pupils  may  now 
be  noticed,  together  with  strabismus.  Ptosis  and  nystagmus  may 
exist,  and  the  pupils  may  not  react  to  light.  Kernig's  sign,  previously 
described,  is  possessed  of  ^great  diagnostic  significance.  Babinski's 
sign  is  also  of  considerable  importance,  consisting  of  extension  of  the 
great  toe,  instead  of  the  normal  flexion,  upon  scratching  the  sole  of  the  foot. 

In  the  last  stages  of  the  disease  the  symptoms  are  not  especially 
different  from  those  already  enumerated  in  connection  with  meningeal 
tuberculosis  of  adults.  The  stupor  increases  to  the  point  of  coma.  After 
this  has  become  established,  consciousness  is  rarely,  if  ever,  restored, 
although  the  child  may  linger  for  many  days.  Moaning  or  muttering 
delirium  during  the  comatose  state  is  less  often  observed  in  children  of 
this  age  than  in  adults.  From  my  own  observation  I  am  inclined  to  think 
there  is  less  tendency  toward  picking  of  the  bed-clothes  or  waving  of  the 
hand  in  front  of  the  face.  Conjugate  deviation  is  often  noted,  and  optic 
neuritis  not  infrequently  occurs. 

The  ghastliness  of  the  picture  is  increased  by  the  upturned  eyeballs 
and  the  partially  closed  lids.  Retraction  of  the  head  becomes  more 
pronounced.  Twitching  of  the  facial  muscles  sometimes  takes  place, 
together  with  spasmodic  contractions  of  the  limbs  of  one  side.  Complete 
paralysis  of  certain  parts  may  develop— frequently  an  arm  and  a  leg 
of  the  same  side.  The  pulse  is  now  extremely  rapid,  and  dissolution 
appears  very  imminent.  It  is  surprising,  however,  how  long  the  patient 
may  persist  in  an  apparently  moribund  condition.  Several  times  I  have 
seen  a  week  or  ten  days  elapse  after  the  development  of  coma  before  death. 

Symptoms  in  Infants. — An  essential  difference  between  the  symp- 
toms of  meningeal  tuberculosis  in  infancy  and  childhood  is  the  more 
sudden  onset  in  the  former,  and  the  greater  frequency  of  initial  convul- 
sions. It  has  been  stated  by  certain  observers  that  some  of  the  important 
features  in  the  differential  diagnosis  of  meningeal  tuberculosis  and 
cerebrospinal  meningitis  are  the  more  sudden  development  in  the  cerebro- 
spinal cases,  the  greater  violence  of  the  symptoms,  and  the  shorter  dura- 
tion of  the  disease.  This  relation  hardly  obtains  in  the  meningitis  of 
infants,  as  the  onset  of  meningeal  tuberculosis  in  such  patients  is  often 
extremely  abrupt,  and  the  course  short  and  violent.  On  the  other  hand, 
the  development  of  cerebrospinal  meningitis  is  sometimes  slow  and  in- 
definite, with  a  subsequent  protracted  course.  Morse  has  recently  called 
attention  to  this  interesting  comparison  in  a  class  of  forty  cases  of  menin- 
gitis in  infancy,  equally  divided  between  the  tuberculous  and  the  cerebro- 
spinal forms.  His  diagnosis  was  made  in  each  instance  by  autopsy  or 
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lumbar  puncture.  The  duration  of  the  disease  in  his  tuberculous  cases 
varied  from  one  to  forty-four  days;  in  the  cerebrospinal,  from  seven 
days  to  six  months.  The  majority  of  the  tuberculous  cases  lasted  from 
six  to  fourteen  days,  and  the  cerebrospinal,  from  seven  days  to  several 
weeks.  A  slow  pulse  is  somewhat  less  likely  to  be  observed  in  infancy 
than  in  childhood,  as  is  also  a  slow  respiration.  The  so-called  stage  of 
irritation  is  also  snorter  as  a  general  rule. 

Initial  restlessness  is  less  pronounced,  while  apathy,  stupor,  and 
unconsciousness  develop  earlier.  I  am  inclined  to  believe  that  strabis- 
mus is  more  frequent  in  infants  than  at  a  later  time  of  life.  The  fontanel 
may  be  closed,  level,  or  elevated  in  meningeal  tuberculosis  of  infants, 
or  may  vary  from  time  to  time.  Morse  especially  emphasizes,  in  his 
analysis  of  cases,  the  marked  similarity  of  the  symptoms  in  the  menin- 
geal and  cerebrospinal  forms.  Aside  from  the  fact  that  the  general 
condition  of  the  patients  was  somewhat  better  in  the  cerebrospinal 
variety  of  meningitis,  no  very  essential  difference  was  noted  in  other 
symptoms.  The  temperature,  pulse,  respiration,  gastro-intestinal  dis- 
turbances, pain,  convulsions,  condition  of  eyes  and  abdominal  muscles 
were  practically  the  same.  While  the  rigidity  of  the  neck  and  retraction 
of  the  head,  as  well  as  paralysis  and  spasm  of  the  extremities,  were 
somewhat  more  constant  in  the  cerebrospinal  cases,  no  important  differ- 
ences sufficient  to  justify  a  differential  diagnosis  were  observed.  Among 
other  symptoms  common  to  the  two  diseases  in  infants  were  noted 
rapidity  of  the  pulse  and  respiration,  the  relative  infrequency  of  excessive 
vomiting,  constipation,  and  manifestations  of  pain. 

Tuberculous  meningitis  may  develop  in  the  first  few  months  of  life. 
Fife  and  McCarthy  have  reported  the  autopsy  findings  in  an  infant 
seventeen  weeks  of  age  who  had  suffered  an  initial  attack  of  tonsillitis 
shortly  after  birth.  This  was  followed  by  gastro-intestinal  infection  with 
enlargement  of  the  spleen.  Among  important  clinical  symptoms  later 
developing  were  drowsiness,  transient  third  nerve  palsy,  facial  contrac- 
tions, rigidity  of  extremities,  stupor,  and  convulsive  seizures.  An  inter- 
esting feature  of  the  autopsy,  in  connection  with  the  extensive  miliary 
tuberculosis  involving  all  the  organs  of  the  body,  was  the  existence  of  a 
cavity  2  cm.  in  diameter  at  the  apex  of  the  right  lung.  Kotz  and  Greene 
have  also  reported  the  pathologic  conditions  in  an  infant  four  and  one- 
half  months  old,  who  at  the  age  of  two  weeks  was  fed  upon  cow's  milk 
and  at  four  weeks  was  given  modified  certified  milk.  Clinical  manifesta- 
tions of  miliary  tuberculosis  developed  at  the  end  of  twelve  weeks. 
Extensive  miliary  involvement  was  found  at  autopsy,  the  tubercle  bacilli 
conforming  to  the  characteristics  of  the  bovine  type.  A  feature  of  col- 
lateral interest  is  the  fact  that  the  dairy  from  which  the  first  milk  was 
obtained  harbored  tuberculous  cows,  and  that  infection  probably  took 
place  during  the  first  two  weeks  after  birth. 

Differential  Diagnosis. — Koplik  has  completed  an  analysis  of 
fifty-two  cases  of  tuberculous  meningitis,  the  diagnosis  being  confirmed 
by  lumbar  puncture,  autopsy,  or  animal  inoculation.  He  emphasizes 
the  significance  of  low  temperature,  the  absence  of  hyperesthesia,  of 
herpes  or  petechise,  the  presence  of  optic  neuritis  or  choroidal  tubercle, 
and  the  importance  of  skull  percussion  for  the  detection  of  hydrocephalus. 
From  the  reports  of  most  clinical  observers  it  would  appear  that  in 
tuberculous  meningitis  the  temperature  is  seldom  elevated  to  a  marked 
degree,  particularly  in  early  stages,  while  cerebrospinal  meningitis, 
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especially  the  epidemic  form,  is  characterized  by  an  abrupt  onset  and  high 
fever. 

The  meningeal  tuberculosis  of  babies,  however,  fails  to  conform  to  the 
type  of  symptoms  in  childhood,  which  has  often  been  assumed  to  represent 
the  standard  for  all  cases  in  early  life.  Differential  diagnosis  between 
tuberculous  and  cerebrospinal  meningitis  in  infancy  is  practically  im- 
possible upon  the  basis  of  the  clinical  symptoms,  and  can  be  deter- 
mined with  accuracy  only  by  examination  of  the  cerebrospinal  fluid 
obtained  by  lumbar  puncture.  Recourse  to  this  operation  is  of  the 
greatest  utility  from  the  standpoint  of  diagnosis.  It  is  often  unnecessary 
to  resort  to  the  employment  of  a  local  anesthetic.  It  is  of  the  utmost 
importance  that  the  skin,  the  instrument,  and  the  hands  of  the  physician 
are  absolutely  sterile.  The  patient  may  be  supported  in  the  sitting 
position  or  permitted  to  recline  upon  the  side.  A  small  trocar  and  canula 
are  preferable  to  the  use  of  a  needle.  The  puncture  should  be  made 
between  either  the  third  and  fourth  or  fourth  and  fifth  lumbar  vertebrae, 
a  little  to  one  side  of  the  median  line.  The  trocar  should  be  inserted 
in  an  inward  and  slightly  upward  direction  to  a  distance  of  about  one  inch, 
varying,  of  course,  according  to  the  age  of  the  patient.  The  fluid  is  likely 
to  flow  more  freely  if  the  patient  is  sitting  at  the  time  this  procedure 
is  undertaken.  If  performed  in  the  reclining  position,  I  have  found  that 
the  flow  is  facilitated  by  having  the  trocar  inserted  on  the  side  correspond- 
ing to  that  upon  which  the  patient  is  resting.  In  this  way  the  canula 
is  pointed  downward  and  the  fluid  is  readily  collected  in  a  sterile  test-tube. 

The  normal  spinal  fluid  is  transparent  and  colorless  in  appearance 
without  tendency  toward  coagulation.  In  tuberculous  meningitis  it 
may  be  perfectly  clear  or  slightly  opalescent.  Upon  standing  in  the 
test-tube  a  slight  coagulum  forms  in  a  considerable  number  of  cases. 
In  cerebrospinal  meningitis  the  fluid  is  almost  always  distinctly  purulent. 
Cytologic  examination  is  often  valuable.  (See  page  445.)  An  excess  of 
mononuclear  cells  is  characteristic  of  the  tuberculous  form,  while  a 
predominance  of  polynuclear  cells  suggests  the  probability  of  the  cere- 
brospinal variety.  Tubercle  bacilli  and  meningococci  are  sometimes 
discovered.  It  is  only  in  their  absence  that  the  cytology  is  of  especial 
importance,  as  the  detection  of  these  microorganisms  constitutes  conclu- 
sive evidence  as  to  the  character  of  the  infection.  Tubercle  bacilli  are 
frequently  found  in  the  delicate  film  produced  by  the  coagulation  of  fibrin. 
If  examination  of  the  coagulum  according  to  the  technic  described  by 
Holt  and  by  Robinson  fails  to  disclose  the  presence  of  tubercle  bacilli, 
they  may  be  sought  by  scraping  the  sides  of  the  tubes  with  a  platinum 
loop,  or  an  examination  made  of  the  centrifuged  fluid.  Robinson  recom- 
mends adding  the  sediment  obtained  by  centrifuging  to  the  coagulum 
before  staining,  and  believes  that  careful  search  will  give  positive  results 
in  nearly  90  per  cent,  of  the  cases  of  tuberculous  meningitis.  Holt  states 
that  bacilli  are  much  more  likely  to  be  found  in  the  last  portion  of  the 
fluid  withdrawn  than  in  that  first  removed.  Sondern  reports  that  tubercle 
bacilli  are  present  in  88  per  cent,  of  the  cases,  and  that  the  average 
proportion  of  lymphocytes  is  86  per  cent.  The  history  of  exposure  to 
tuberculous  infection  affords  provisional  evidence  as  to  the  nature  of 
the  disease. 

There  is  no  condition  presenting  greater  opportunity  for  errors  of 
diagnosis  than  meningeal  tuberculosis  in  infants.  From  a  considerable 
experience  with  such  cases  and  other  affections  closely  simulating  this 
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disease  I  am  impelled  to  urge  the  withholding  of  a  positive  diagnosis 
prior  to  the  performance  of  lumbar  puncture.  No  matter  how  desperate 
the  condition  or  how  apparently  conclusive  the  diagnosis  upon  the  basis 
of  the  subjective  and  objective  signs,  its  unreliability  has  been  demon- 
strated all  too  frequently  by  an  experience  not  altogether  agreeable. 

It  is  inadvisable  to  withhold  indefinitely  from  the  family  the  nature 
of  one's  suspicions  regarding  the  gravity  of  the  condition,  but  it  is  often 
inexpedient  to  render  an  absolutely  unqualified  diagnosis.  The  medical 
attendant  may  occupy  but  few  more  unpleasant  positions  than  when 
presuming  to  diagnose  and  prognosticate  unfavorably  a  case  of  sup- 
posed meningeal  tuberculosis,  which  eventually  proceeds  to  complete 
recovery.  The  evidence  is  irrefutable  either  that  other  conditions  so 
closely  simulate  meningeal  tuberculosis  in  infants  as  to  preclude  a  positive 
diagnosis  save  on  the  basis  of  lumbar  puncture,  or  that  a  few  cases  of 
tuberculous  meningitis  unquestionably  recover. 

The  opportunities  for  error  in  diagnosis  were  much  greater  in  former 
years  than  at  the  present  time,  when  the  medical  attendant  is  privileged 
to  utilize  such  diagnostic  aids  as  the  Widal  test  for  typhoid,  the  recogni- 
tion of  the  malarial  plasmodium,  the  determination  of  leukocytosis, 
the  culture  test  for  influenza  bacilli,  and  examination  of  the  cerebrospinal 
fluid  for  lymphocytes  and  tubercle  bacilli  in  tuberculous  cases,  and  for 
meningococci  and  polynuclear  cells  in  the  cerebrospinal  variety. 

Young  children  previously  living  in  malarial  regions,  upon  removal 
to  northern  localities,  have  been  known  to  present  symptoms  at  first 
strongly  suggestive  of  meningeal  tuberculosis.  It  is  often  possible 
in  such  cases  to  recognize,  upon  close  observation,  a  certain  periodicity 
in  the  temperature  elevation.  The  clinical  symptoms  are  apt  to  be 
of  more  sudden  onset  in  malaria,  though  the  fever  in  some  types  may  be 
continuous  for  varying  periods.  Profuse  sweats  are  common  in  both, 
but  are  likely  to  be  more  pronounced  in  malaria.  All  doubt,  however, 
may  be  removed  by  the  examination  of  the  blood. 

There  is  no  condition  so  frequently  mistaken  for  meningeal  tuber- 
culosis as  typhoid  fever.  In  many  cases  it  is  impossible,  upon  the  score 
of  the  general  symptomatology,  to  differentiate  accurately  in  infants 
between  this  disease  and  meningeal  tuberculosis.  In  cases  of  typhoid 
complicated  by  actual  meningitis  or  characterized  by  functional  or  toxemic 
meningeal  disturbance  the  diagnosis  is  well-nigh  impossible  unless  the 
medical  attendant  takes  advantage  of  such  special  diagnostic  methods 
as  examinations  of  the  blood  and  the  cerebrospinal  fluid. 

I  recollect  a  case  seen  in  consultation  some  twelve  years  ago.  The 
patient  was  an  infant  between  one  and  two  years  of  age.  A  diagnosis 
of  typhoid  fever  had  been  made  by  an  unusually  skilful  clinician.  The 
consultation  occurred  late  in  the  afternoon,  the  child  not  having  been 
seen  by  the  medical  attendant  since  morning.  In  the  mean  time  the 
condition  had  grown  progressively  worse,  and  the  child  had  lapsed 
into  unconsciousness.  The  patient  was  found  lying  upon  the  side,  with 
the  head  much  retracted,  the  neck  extremely  rigid,  and  presenting 
other  symptoms  characteristic  of  meningeal  tuberculosis.  In  view  of 
the  complete  transformation  in  the  clinical  appearance,  the  medical 
attendant  was  quick  to  reverse  his  diagnosis,  and  stated  to  the  family 
that  the  condition  was  one  of  unquestionable  tuberculous  meningitis 
and  hence  entirely  hopeless. 

It  appeared  from  the  available  evidence:    first,  that  the  symptoms 
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were  precisely  typical  of  meningeal  tuberculosis,  and  that  perhaps  the 
preponderance  of  evidence  pointed  toward  this  disease;  secondly,  there 
were  no  methods  of  precision  to  establish  beyond  all  possible  doubt  that 
the  condition  was  not,  after  all,  typhoid  fever.  Inasmuch  as  I  had 
previously  observed  similar  cases  presenting  almost  conclusive  evidence 
of  meningeal  tuberculosis  which  subsequently  proved  to  be  typhoid, 
it  was  apparent  that  although  there  was  every  reason  for  the  utmost 
concern  whatever  the  diagnosis,  it  was  quite  impossible  to  affirm  absolutely 
that  the  condition  was  meningeal  tuberculosis  and  necessarily  fatal. 
Accordingly,  I  declined  to  offer  a  positive  diagnosis  both  on  account  of 
the  practical  correctness  of  this  position,  and  also  because  it  appeared 
that  if  there  was  the  slightest  reason  for  doubt,  the  grief-stricken  parents 
were  entitled  to  the  faint  hope  arising  from  a  withheld  opinion.  This 
view  seemed  to  be  correct,  and  was  based  upon  the  fact  that  many  times 
the  unexpected  is  found  to  happen.  A  few  hours  later  an  eminent 
neurologist  saw  the  patient  in  my  absence,  and  made  an  unqualified 
diagnosis  of  tuberculous  meningitis,  and  refused  to  concede  the  remotest 
possibility  of  other  disease  or  of  recovery.  The  child,  after  lingering 
apparently  in  a  hopeless  condition  for  several  days,  finally  displayed 
typical  symptoms  of  typhoid  fever,  from  which  he  eventually  recovered. 
The  case  is  cited  to  illustrate  not  only  the  difficulty,  before  the  days  of 
special  aids,  in  differentiating  accurately  between  meningeal  tuberculosis 
and  typhoid  fever  in  infants,  but  also  to  emphasize  the  expediency  of 
reserving  a  positive  opinion  in  cases  of  possible  doubt. 

The  toxemia  of  pneumonia  is  sometimes  so  great  as  to  produce  symp- 
toms distinctly  referable  to  the  meninges.  In  little  children  there  is 
often  absence  of  cough,  and  the  sudden  onset  may  be  characterized 
by  a  convulsion.  The  elevation  of  temperature,  the  early  restlessness, 
and  the  speedy  development  of  drowsiness  and  coma  at  times  may 
closely  simulate  meningeal  tuberculosis.  Errors  of  diagnosis  may  be 
avoided  only  by  detailed  examination  of  the  chest.  In  such  cases  care- 
ful search  must  be  made  for  small  localized  patches  of  pneumonia,  which 
are  often  separated  from  one  another  by  intervening  areas  of  normal  or 
emphysematous  pulmonary  tissue,  obscuring,  save  in  the  hands  of  a 
skilled  examiner,  the  evidences  of  pneumonic  involvement.  I  have 
observed  in  croupous  pneumonia  profound  toxic  disturbances  strongly 
suggestive  of  meningeal  tuberculosis  in  little  patients,  when  the  physical 
signs  were  at  first  entirely  absent,  but  appeared  after  several  days  in 
a  small,  sharply  localized  area.  Too  much  stress  cannot  be  laid  upon 
the  precaution,  in  doubtful  cases,  to  examine  every  portion  of  the  chest 
at  short  intervals. 

Influenza  in  infants  is  very  rarely  attended  by  such  systemic  dis- 
turbance as  to  render  possible  its  confusion  with  meningeal  tuberculo- 
sis, yet  cases  may  exhibit  sufficient  toxemia  to  afford  uneasiness  as  to 
the  actual  condition.  Two  years  ago  I  saw  in  consultation  an  infant  pre- 
senting such  a  group  of  symptoms  as  to  justify  a  reasonable  suspicion 
concerning  the  existence  of  meningeal  tuberculosis,  especially  in  view 
of  a  negative  pulmonary  examination  and  a  persistence  of  profound 
stupor  for  nearly  a  week.  A  provisional  diagnosis  of-  meningeal  tuber- 
culosis had  previously  been  rendered.  Lumbar  puncture  not  having 
been  performed,  I  was  impelled  to  recognize  the  possibility  of  an  unus- 
ually severe  influenza  infection,  which  was  then  prevalent  in-  epidemic 
form.  This  diagnosis  subsequently  proved  to  be  correct. 
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Acute  intestinal  toxemia  in  children  may  closely  simulate  meningeal 
tuberculosis.  The  onset  is  sudden,  and  there  is  often  intense  pain 
in  the  head.  The  temperature  is  invariably  elevated  and  the  patient 
is  profoundly  prostrated.  As  a  rule,  there  is  exhibited  considerable 
stupor  and  the  general  clinical  manifestations  of  a  severe  infection. 
For  several  days  the  possibility  of  acute  tuberculous  meningitis  in  such 
cases  can  be  excluded  only  by  close  clinical  observation. 

Middle-ear  disease,  whether  or  not  tuberculous,  sometimes  presents 
a  group  of  symptoms  rendering  the  condition  impossible  of  differentia- 
tion from  meningeal  tuberculosis,  save  upon  careful  otologic  exami- 
nation. Suppuration  of  the  middle  ear  may  even  produce  optic  neuritis. 
Nothing  can  be  more  embarrassing  to  the  medical  attendant  after  an 
anxious  period  of  observation  than  to  pronounce  a  diagnosis  of  meningeal 
tuberculosis,  and  subsequently  note  an  immediate  remission  of  the 
symptoms  upon  rupture  of  the  membrane  and  evacuation  of  the  pus. 

Without  the  means  of  securing  precise  diagnostic  data  through 
recourse  to  lumbar  puncture,  experience  has  shown,  as  stated,  either 
that  cases  of  meningeal  tuberculosis  actually  recover,  or  that  the  disease 
is  simulated  so  closely  by  other  conditions  as  to  preclude  accurate  differ- 
entiation. I  have  in  mind  two  interesting  and  illustrative  cases  from 
my  experience.  The  first  was  observed  about  twelve  years  ago.  The 
patient  was  an  infant  in  arms,  the  mother  being  extremely  delicate  and 
the  father  a  victim  of  pulmonary  tuberculosis  of  several  years'  standing. 
The  child  displayed  typical  symptoms  of  meningeal  tuberculosis,  there 
being  much  wasting  of  the  tissues,  pronounced  pallor  with  repugnance 
to  food,  great  irritability  and  peevishness,  and  the  characteristic  hydro- 
cephalic  cry.  There  were  retraction  of  the  head,  stiffness  of  the  neck, 
and  other  symptoms  of  such  a  nature  as  to  suggest  almost  beyond  ques- 
tion the  probability  of  meningeal  tuberculosis.  A  provisional  diagnosis 
to  this  effect  was  made  by  Dr.  H.  T.  Pershing  and  myself,  but  an  abso- 
lutely unfavorable  prognosis  was  not  rendered  for  reasons  previously 
outlined.  The  child  made  an  eventual  recovery,  though  developing 
shortly  afterward  caries  of  the  upper  dorsal  vertebrae. 

The  other  case  was  observed  in  July,  1906,  the  patient  being  a  boy 
of  four  years,  whose  mother  was  exceptionally  frail  and  the  father  tuber- 
culous for  several  years.  The  illness  occurred  at  a  time  when  the  family 
was  sojourning  for  the  summer  in  the  mountains  of  Colorado,  far  removed 
from  easy  communication.  The  child  had  been  delicate  for  months, 
poorly  nourished,  and  exceptionally  pale.  Sleep  and  digestion  had  been 
disturbed,  and  the  appetite  capricious.  After  a  prodromal  period  of 
peevishness  and  irritability  the  child  developed  fever,  with  vomiting 
and  exceptionally  severe  headache.  Physical  examination  was  entirely 
negative,  even  to  absence  of  splenic  enlargement.  The  Widal  test, 
several  times  employed,  was  invariably  negative,  as  was  also  the  search 
for  the  malarial  plasmodium.  The  early  restlessness  was  succeeded  by 
beginning  drowsiness  and  stupor.  The  temperature  remained  persistently 
elevated,  constipation  was  marked,  and  the  abdomen  was  carinated 
to  a  pronounced  degree.  The  headache  continued  until  stupor  was  well 
established.  The  loss  of  weight  was  very  rapid,  and  the  child  speedily 
presented  a  much  emaciated  appearance.  There  was  mild  delirium 
with  retraction  of  the  head  and  marked  stiffening  of  the  neck.  Kernig's 
and  Babinski's  signs  were  present,  together  with  inequality  of  the  pupils 
and  conjugate  deviation.  Lumbar  puncture  was  not  employed,  as  this 
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was  considered  hardly  necessary  for  the  establishment  of  a  diagnosis 
which  seemed  almost  incontrovertible.  A  month  of  the  utmost  anxiety 
was  passed  in  efforts  to  support  the  child  with  concentrated  liquid  nourish- 
ment. Upon  the  gradual  subsidence  of  the  fever  the  patient  was  greatly 
prostrated  for  many  weeks.  He  was  unable  to  sit  up  in  bed,  and  stiffness 
of  the  neck  and  retraction  of  the  head  persisted  for  a  long  time.  The 
subsequent  convalescence  was  slow,  but  progressive.  Kernig's  and 
Babinski's  signs  disappeared  completely,  and  the  child  was  finally  able 
to  walk,  although  this  was  accomplished  at  first  with  the  utmost  difficulty, 
the  locomotion  being  distinctly  ataxic.  There  was  inability  to  coordinate 
the  movements  of  the  lower  limbs,  and  a  perceptible  dragging  of  the  toes. 
This  gradually  improved  following  the  employment  of  massage,  strychnin, 
and  potassium  iodid,  although  to  what  extent  these  measures  were  of 
practical  benefit  it  is  impossible  to  state. 

The  lesson  to  be  learned  from  such  an  experience  is  to  the  effect 
that  no  matter  how  apparently  hopeless  the  condition  and  how  definite 
the  diagnosis,  the  physician,  in  deference  to  his  responsible  trust,  should 
refrain  from  assuming  the  hopelessness  of  despair,  but  should  hold  in 
reserve  to  the  very  end  an  abiding  faith  in  the  possibility  of  recovery. 

The  treatment  of  all  cases  of  miliary  tuberculosis,  whether  of  the 
pulmonary,  typhoidal,  or  meningeal  variety,  and  entirely  regardless  of 
age,  must  be  almost  entirely  symptomatic  in  character.  Authentic 
reports  are  recorded  of  highly  gratifying  results  following  repeated  lumbar 
puncture  in  tuberculous  meningitis.  Prompt  benefit  undoubtedly 
may  occasionally  be  obtained  upon  removal  of  the  cerebrospinal  fluid, 
which,  according  to  some  observers,  should  be  allowed  to  escape  until 
the  flow  ceases  spontaneously.  Several  cases  of  complete  recovery 
have  been  reported  despite  the  demonstrated  presence  of  bacilli  in  the 
withdrawn  fluid.  This  would  appear  to  be  possible,  particularly  when 
bacilli  of  attenuated  virulence  are  found.  Piebold  has  reported  a  case 
of  tuberculous  meningitis  in  a  girl  of  sixteen  years,  with  a  favorable 
termination,  after  two  months'  illness.  Lumbar  puncture  was  per- 
formed daily  during  the  first  two  weeks,  and  twenty-four  times  alto- 
gether. A  total  of  574  c.c.  of  cerebrospinal  fluid  containing  tubercle 
bacilli  was  removed.  While  I  have  not  made  personal  use  of  lumbar 
puncture  for  other  than  diagnostic  purposes,  some  evidence  of  its  thera- 
peutic utility  in  occasional  instances  has  been  reported. 
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SECTION  II 
TUBERCULOSIS  OF  THE  PLEURA 


INTRODUCTION 

THE  various  forms  of  miliary  tuberculosis  have  been  described  as 
resulting  from  the  direct  distribution  of  bacilli  through  the  medium 
of  the  blood-stream,  but  infection  of  remote  parts  of  the  body  may  be  of 
distinct  hematogenous  origin  without  accompanying  evidence  of  acute 
miliary  tuberculosis.  Thus  tuberculosis  of  the  pleura,  the  peritoneum, 
larynx,  and  portions  of  the  alimentary  and  genito-urinary  tracts  may 
occur  as  a  result  of  conveyance  of  the  infection  by  means  of  the  circula- 
tion. This  does  not  imply,  however,  that  localized  tuberculous  processes 
may  not  exist  in  such  organs  and  tissues  by  reason  of  some  other  method 
of  bacillary  invasion.  Tuberculosis  of  certain  organs  may  take  place 
in  some  instances  by  reason  of  hematogenous  invasion,  but  bacilli  may 
be  conveyed  to  the  same  portion  of  the  body  by  means  of  the  lymphatics, 
by  direct  contact  with  infected  secretions,  and,  finally,  by  extension 
of  the  tuberculous  process  from  immediately  contiguous  tissue.  Tu- 
berculous processes  in  remote  portions,  occurring  in  connection  with 
acute  general  miliary  tuberculosis,  are  of  but  trifling  clinical  importance, 
as  the  patient  usually  dies  long  before  extensive  changes  are  permitted 
to  take  place. 

In  view  of  the  foregoing  considerations  it  scarcely  seems  practicable 
to  attempt  the  classification  of  the  various  disseminated  tuberculous 
processes  solely  according  to  the  precise  method  of  bacillary  trans- 
mission. The  complicating  tuberculous  conditions  in  different  regions, 
irrespective  of  their  mode  of  invasion,  will  be  considered,  therefore, 
somewhat  in  the  order  of  their  relative  importance  and  frequency. 

Tuberculosis  of  the  serous  membranes  is  of  essential  interest,  em- 
bracing the  involvement  of  the  pleura,  pericardium,  and  peritoneum. 
Of  these,  the  first  named  is  the  most  important  on  account  of  its  frequency 
and  modifying  effect  upon  prognosis. 


CHAPTER  LII 

ETIOLOGY  AND  PATHOLOGY  OF  TUBERCULOUS 
PLEURISIES 

IN  dealing  with  the  pleural  complications  of  pulmonary  tuberculosis, 
it  is  well  to  discriminate  between  tuberculous  infections  of  the  serous 
membrane  and  the  various  intrapleural  conditions  due  to  other  causes, 
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yet  coexisting  with  the  pulmonary  infection  and  exercising  a  powerful 
influence  upon  prognosis.  The  distinguishing  features  between  tuber- 
culous and  non-tuberculous  involvements  of  the  pleura  accompanying 
pulmonary  tuberculosis  are  often  of  bacteriologic  and  pathologic  in- 
terest, rather  than  of  especial  clinical  importance.  At  times  it  is  exceed- 
ingly difficult  to  differentiate  between  them  even  by  animal  experimenta- 
tion. It  may  afford  greater  clearness  to  consider,  first,  the  etiologic 
relations  of  tuberculous  pleurisies;  and,  secondly,  the  essential  clinical 
features  of  intrapleural  complications  in  general. 

Tuberculosis  of  the  pleura  is  almost  always  secondary  to  infection 
in  some  other  portion  of  the  body,  although  it  is  often  impossible  to 
discover  the  primary  source.  Failure  to  do  this  offers  no  valid  argu- 
ment in  favor  of  primary  infection.  The  tubercle  deposit  may  be  the 
result  of  direct  extension  from  the  lung,  or  the  infection  may  be  conveyed 
from  a  bronchial  gland  by  means  of  the  lymphatics.  In  some  instances 
it  is  known  to  exist  as  a  type  of  miliary  invasion  without  pulmonary 
infection.  This  form  is  often  quite  benign  in  character,  and  has  been 
found  to  be  more  common  than  was  formerly  believed  to  be  the  case. 
The  more  frequent  method  of  pleural  invasion  consists  of  direct  pul- 
monary extension,  the  focus  from  which  emanates  the  pleural  infection 
being  superficially  located  in  close  proximity  to  the  serous  covering. 
In  such  cases  certain  pathologic  changes  are  prone  to  take  place  in  the 
pleura  prior  to  the  deposit  of  tubercle.  The  initial  hyperemia  of  the 
serous  membrane,  with  accompanying  superficial  roughness  incident  to 
fibrinous  transudation,  may  be  sufficiently  inflammatory  in  nature  to 
produce  small  points  of  adhesion  between  the  opposing  surfaces.  When 
the  microorganisms,  however,  gain  early  and  rapid  entrance  into  the 
pleural  cavity,  the  resulting  inflammation  is  much  more  extensive,  and 
localized  adhesions,  as  a  rule,  do  not  take  place. 

Trauma  of  the  chest,  as  in  other  parts  of  the  body,  is  often  the  starting- 
point  of  a  tuberculous  infection.  Its  influence  relates  to  a  diminished 
power  of  resistance  of  the  tissue-cells  against  the  bacillus.  Prior  to  a 
slight  injury  the  presence  of  bacilli  may  result  in  an  increased  phagocytosis 
which  retards  bacillary  growth  and  development.  This  defensive  action 
is  rendered  much  less  effective  by  the  inflammatory  condition  resulting 
from  a  slight  traumatism. 

While  the  infection  is  often  conveyed  to  the  pleura  from  enlarged 
bronchial  or  mediastinal  glands,  it  has  not  been  demonstrated  that 
pleurisies  are  more  prone  to  develop  in  individuals  exhibiting  the  so- 
called  scrofulous  diathesis.  Tuberculous  pleurisies  may  follow  tubercu- 
lous bone  affections,  as  caries  of  the  vertebra,  ribs,  or  sternum.  In  the 
same  way  the  pleura  may  be  invaded  by  the  progress  of  bacilli  along  the 
lymph-channels  from  the  peritoneum  in  cases  of  peritoneal  infection. 

Medical  opinion  concerning  the  frequency  of  tuberculous  involve- 
ment of  the  pleura  has  changed  much  in  recent  years.  It  may  be  as- 
sumed that  pleurisies  are  oftener  of  tuberculous  origin  than  was  previously 
supposed.  Twenty  years  ago  the  teaching  in  medical  schools  was  to  the 
effect  that  an  exceedingly  large  proportion  of  so-called  idiopathic  pleuri- 
sies were  presumably  of  tuberculous  character.  The -clinical  evidences, 
since  presented,  have  tended  to  confirm  what  was  regarded  at  that  time 
as  a  reasonable  assumption.  Extreme  views  are  entertained  by  some 
observers,  who  maintain  that  practically  all  serous  effusions  which  develop 
without  explainable  cause  are  tuberculous  in  nature.  This  position  is 
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vigorously  combated  by  clinicians,  who  point  to  the  large  number  of 
recoveries  without  subsequent  infection  in  other  parts  of  the  body. 

There  are  many  reasons  wrhy  it  is  difficult  to  arrive  at  strictly  accurate 
conclusions  concerning  the  frequency  of  tuberculous  pleurisies.  Even 
modern  methods  of  diagnosis  are  subject  to  necessary  limitations  and  are 
often  inconclusive.  In  the  past  it  has  been  customary  to  attach  essential 
importance  to  such  clinical  data  as  a  negative  family  history,  an  external 
appearance  of  health  and  vigor,  the  non-recognition  of  pulmonary  phthisis 
or  of  tuberculous  involvement  elsewhere,  and  the  failure  to  discover  tu- 
bercle bacilli  in  the  aspirated  pleural  exudate.  In  the  problem  of  diagno- 
sis but  comparatively  slight  significance  may  be  attached  to  any  or  all 
of  these  negative  factors.  Pleural  effusions  of  undoubted  tuberculous 
origin  are  observed  with  frequency  in  individuals  presenting  other  mani- 
festations of  perfect  health. 

It  is  idle  in  most  cases  to  question  the  etiology  of  pleurisies  complicat- 
ing pulmonary  tuberculosis,  as  a  reasonable  prima  facie  assumption  is 
afforded  as  to  their  nature.  At  other  times  especial  interest  attaches  to 
the  bacteriologic  findings.  Failure  to  discover  tubercle  bacilli  in  the 
exudate  withdrawn  from  the  pleural  cavity  is  the  rule  rather  than  the  ex- 
ception. The  very  fact  of  its  sterility  may  be  construed  as  being  strongly 
suggestive  of  its  tuberculous  character,  for  the  absence  of  other  patho- 
genic microorganisms  affords  presumptive  evidence  that  the  cause  of 
irritation  proceeds  from  tubercle  deposit.  It  must  not  be  assumed,  how- 
ever, that  the  recognition  of  other  bacteria  in  the  exudate  precludes  in 
all  cases  the  presence  of  tubercle  bacilli.  Pyogenic  microorganisms  may 
find  their  way  into  the  pleural  cavity  from  pulmonary  excavations  or 
mediastinal  glands,  or  they  may  be  introduced  from  without  in  the  per- 
formance of  aspiration.  In  this  event  the  character  of  the  effusion  is 
completely  transformed  as  regards  its  gross  appearance,  the  pathologic 
findings,  and  the  prognostic  import. 

The  frequent  inability  to  discover  bacilli  in  the  exudate  by  micro- 
scopic examination  is  susceptible  of  several  different  explanations.  The 
initial  tubercle  deposit  upon  the  pleural  membrane  is  often  sufficient 
to  produce  an  exudation  of  serous  fluid,  long  before  its  degeneration 
and  softening  permit  an  evacuation  of  bacilli.  Apropos  of  their  presence 
in  comparatively  small  numbers  in  the  exudate,  it  has  been  pointed  out 
that  a  fluid  medium  inhibits  to  a  certain  extent  their  growth  and  develop- 
ment. Cornet  has  suggested  that  the  bacilli  sink  to  the  bottom  of  the 
?leural  cavity  and,  therefore,  are  rarely  withdrawn  upon  aspiration, 
am  not  sure  that  the  accuracy  of  this  statement  is  subject  to  demon- 
strable proof.  Even  were  they  prone  to  gravitate  to  the  more  dependent 
portions,  it  would  appear  that  their  exit  should  be  facilitated  upon 
aspiration  by  the  rise  of  the  diaphragm  and  the  increased  expansion  of 
the  lung.  Attention  is  called  to  the  comparative  thoroughness  of  aspira- 
tion in  early  cases,  quite  irrespective  of  the  point  of  needle  insertion. 
Unless  a  considerable  amount  of  liquid  is  permitted  to  remain,  the  cavity 
becomes  obliterated  to  a  great  extent.  In  the  event  that  paracentesis  is 
employed  by  means  of  trocar  and  canula,  the  egress  of  bacilli  is  further 
enhanced  by  the  succussion  resulting  from  the  respiratory  excursions  and 
their  protective  effect. 

It  is  probable  that  in  many  instances  inability  to  detect  bacilli  in  the 
exudate  has  been  due  to  faulty  technic  in  the  preparation  of  the  specimen. 
I  am  impelled  in  part  to  this  belief  by  the  fact  that  among  my  own  patients 
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bacilli  have  been  discovered  with  comparative  frequency  in  pleural  exu- 
dates  which  have  been  submitted  to  skilled  pathologists  for  examination. 
Their  detection  in  the  exudate  is  facilitated  if  the  film  resulting  from  the 
coagulation  of  fibrin  is  examined  with  especial  care.  This  may  be  fol- 
lowed by  centrifuging  the  fluid  portion  and  examining  the  sediment,  or 
the  sediment  may  be  poured  upon  the  film,  as  suggested  in  connection 
with  the  examination  of  the  cerebrospinal  fluid.  In  doubtful  cases  the 
diagnosis  may  often  be  established  by  animal  inoculation.  A  tuberculin 
reaction  has  been  obtained  by  Debove  and  Renault  by  injecting  into 
tuberculous  patients  a  portion  of  the  filtrate  of  the  exudate. 

A  recent  means  of  clinical  diagnosis  to  which  the  term  "cytology"  is 
applied,  relates  to  a  study  of  the  cellular  elements  after  centrifuging  and 
staining.  An  essential  characteristic  of  tuberculous  effusion  is  the  great 
frequency  of  lymphocytes,  which  constitute  the  larger  portion  of  the 
cells.  If  the  proportion  ranges  from  60  to  100  per  cent.,  it  is  probable  that 
the  exudation  is  incident  to  an  irritative  rather  than  to  an  acute  inflamma- 
tory process.  Confusion  sometimes  results  from  the  presence  of  an  ap- 
proximately equal  number  of  small  lymphocytes  and  polymorphonuclear 
cells.  In  this  event  Sawyer  believes  that  if  the  lymphocytes  are  numer- 
ous, the  condition  may  be  regarded  as  tuberculous,  notwithstanding  the 
presence  of  a  large  number  of  polymorphonuclear  cells.  He  attributes 
the  excess  of  polymorphonuclear  cells  in  the  serous  fluid  either  to  an 
extremely  acute  inflammatory  onset  or  to  secondary  infection.  Cade 
asserts  that  the  cytologic  findings  in  a  tuberculous  pleural  effusion  are  of 
considerable  diagnostic  value.  He  states  that  upon  the  basis  of  a  great 
preponderance  of  lymphocytes  the  probability  of  a  tuberculous  origin 
is  very  strong.  He  believes  that,  on  account  of  the  anomalies  of  the 
cytologic  formula,  there  is  some  likelihood  of  overlooking  the  tuberculous 
nature  of  the  infection.  While  a  positive  diagnosis  derived  solely  from 
the  cytologic  findings  must  be  accepted  with  some  caution,  it  cannot  be 
denied  that  this  method  is  possessed  of  considerable  value,  especially  if 
the  results  accord  with  the  data  obtained  by  clinical  observation. 

A  still  more  recent  method  has  been  described  by  Jousset.  His 
process  consists  of  the  use  of  a  digestant  composed  of  pepsin,  one-half 
gram;  glycerin  and  hydrochloric  acid,  of  each,  10  c.c.;  sodium  fluorid, 
3  c.c.;  distilled  water,  1000  c.c.  After  centrifuging  the  sediment  is  inocu- 
lated into  animals.  "  He  claims  by  this  method  to  find  tubercle  bacilli 
in  almost  all  cases  of  serous  pleuritic  exudate,  and  in  that  from  many 
cases  of  peritonitis"  (Behring  and  James). 

Osier  calls  attention  to  the  fact  that,  in  order  to  make  the  test  fairly 
reliable,  a  comparatively  large  amount  of  the  fluid  exudate  must  be 
inoculated.  He  alludes  to  Eich's  result  in  inoculation  experiments, 
who  reported  62  per  cent,  as  tuberculous  upon  the  use  of  15  c.c.  of  the 
exudate,  while  0.1  per  cent,  of  his  cases  were  positive  from  the  inoculation 
of  1  c.c.  Several  of  the  French  observers  have  reported  nearly  all  their 
primary  pleurisies  to  be  demonstrably  tuberculous  in  character  by  means 
of  the  inoculation  test.  It  is  probable  that  much  more  definite  informa- 
tion will  be  derived  in  the  near  future  as  to  the  tuberculous  origin  of 
pleural  effusions  by  the  employment  of  the  various  modifications  of  the 
tuberculin  test. 

The  difficulties  attending  a  precise  conception  concerning  the  fre- 
quency of  tuberculous  pleurisies  are  occasioned  not  only  by  neglect  to 
secure  a  definite  clinical  diagnosis,  but  as  well  by  inability  to  interpret 
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accurately  the  subsequent  histories  of  affected  individuals.  Many 
patients  are  lost  sight  of  entirely,  while  others,  though  subject  to  obser- 
vation for  a  period  of  years,  do  not  afford  in  themselves  sufficient  authen- 
tic data  to  justify  important  conclusions. 

In  a  series  of  cases  of  uncomplicated  serous  effusion  Cabot  reports  80 
per  cent,  to  be  in  good  health  after  five  years  or  more,  half  of  this  number 
having  been  followed  for  a  period  of  ten  years.  Ninety  per  cent,  were 
reported  in  apparent  health  at  the  expiration  of  two  years  or  over.  Fif- 
teen per  cent,  of  the  entire  number  eventually  developed  tuberculous 
processes  in  other  parts  of  the  body.  Three  per  cent,  exhibited  manifes- 
tations of  tuberculosis  within  two  years  following  the  effusion.  He  cites, 
however,  two  patients  who  developed  a  very  rapid  form  of  tuberculosis 
even  after  the  expiration  of  nine  and  sixteen  years  respectively.  No 
report  was  made  as  to  what  percentage  of  the  entire  group  was  demon- 
strated to  be  of  tuberculous  origin.  It  is  apparent  that  the  clinical  evi- 
dence adduced  from  reference  to  the  subsequent  histories  of  these  cases 
is  to  the  effect  that,  in  the  vast  majority  of  instances,  there  was  but  little 
relation  between  the  pleural  effusion  and  the  subsequent  exhibition  of 
tuberculous  manifestations  in  other  parts  of  the  body.  This  series  of  cases 
may  be  regarded  as  forming  the  basis  for  a  reasonable  belief  in  the  ap- 
parent curability  of  many  tuberculous  pleurisies,  and  in  the  infrequent 
clinical  evidence  of  extension  to  other  regions. 

For  a  long  time  genuine  tuberculous  pleurisies  have  been  looked  upon 
as  subject  to  complete  recovery  in  many  cases.  The  type  of  pulmonary 
tuberculosis  characterized  by  initial  pleural  involvement  is  generally 
conceded  to  be  one  of  the  most  benign  forms  of  the  disease.  Incipient 
tuberculous  processes^involving  the  pleura  are  peculiarly  prone  to  undergo 
entire  arrest,  and  it  must  not  be  assumed,  therefore,  that  a  negative 
history  of  pulmonary  infection,  even  after  a  prolonged  interval  following 
an  idiopathic  effusion,  is  to  be  construed  as  a  valid  argument  against  a 
possible  tuberculous  exudate.  Further,  after  the  lapse  of  several  years, 
a  rigid  physical  examination,  though  negative  in  result,  can  scarcely 
preclude  entirely  the  tuberculous  nature  of  the  initial  pleural  affection. 

It  is  interesting  to  note  that  Kelsch  and  Vaillard  have  reported  the 
autopsy  findings  of  sixteen  cases  of  idiopathic  pleurisy  in  which  a  com- 
plete cure  was  believed  to  have  been  secured,  yet  the  tuberculous  nature 
of  the  involvement  was  demonstrated  beyond  question.  It  is  easy  to 
conceive  of  dormant  and  quiescent  tuberculous  infections  entirely  in- 
capable of  clinical  recognition  for  an  indefinite  number  of  years,  yet 
under  suitable  conditions,  susceptible  eventually  of  being  aroused  to 
renewed  activity. 

While  idiopathic  pleurisies,  as  a  rule,  are  characterized  by  an  appar- 
ent mildness  of  the  original  infection,  it  is  none  the  less  true  that  in  some 
instances  a  progressive  pulmonary  tuberculosis  may  subsequently  de- 
velop. Several  times  after  an  apparently  benign  serous  effusion  I  have 
noted  the  early  onset  of  pulmonary  symptoms  with  a  rapid  decline  to  a 
fatal  issue.  Out  of  a  total  of  2070  cases  of  pulmonary  tuberculosis 
observed  in  private  practice,  67  present  the  history  of  an  antecedent 
serous  pleural  effusion.  In  42  the  pulmonary  symptoms  developed 
after  the  lapse  of  two  years  or  over  following  the  pleurisy;  8,  from  one 
and  one-half  to  two  years;  4,  from  one  to  one  and  one-half  years;  9,  from 
six  months  to  a  year,  and  4  slightly  under  six  months.  One  hundred  and 
twenty-six  others  referred  the  onset  of  the  pulmonary  infection  to  an 
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accompanying  pleurisy.  It  is  safe  to  assume  that  an  exceedingly  large 
proportion  of  idiopathic  serous  effusions  are  actually  tuberculous  in 
character.  While  a  prolonged  period  of  apparent  health  in  many  cases 
indicates  a  pronounced  tendency  toward  spontaneous  arrest,  it  cannot 
be  regarded  as  casting  a  shadow  upon  the  probable  tuberculous  origin. 

The  pathologic  changes  incident  to  tuberculous  pleurisy  relate  to 
tubercle  formation,  inflammatory  changes,  with  or  without  effusion, 
and  fibrous  tissue  formation.  But  brief  allusion  need  be  made  to  essen- 
tial anatomic  conditions. 

In  dry  pleurisies  the  serous  membrane  is  covered  by  a  layer  of  fibri- 
nous  exudation,  to  which  there  is  imparted  either  a  granular  or  a  rough, 
shaggy  appearance.  In  mild  cases  the  inflammatory  lymph  undergoes 
resolution,  and  following  its  liquefaction  is  reabsorbed  to  a  considerable 
extent.  In  other  cases  adhesions  take  place,  producing  a  union  of  the 
opposing  membranes.  The  agglutination  of  the  pleural  surfaces  may  be 
confined  to  one  or  several  small  areas  which  correspond  to  the  fibrinous 
deposits.  In  the  event  of  extensive  and  advanced  pleural  involvement, 
and  especially  following  the  disappearance  of  an  effusion,  the  adhesions 
are  apt  to  be  more  complete  and  permanent.  The  membranes  may 
become  glued  together  over  wide  areas,  or  there  may  be  extensive  con- 
nective-tissue formation,  resulting  in  the  production  of  numerous  fibrous 
bands.  These  adhesions  are  extremely  tough  and  unyielding,  and  the 
pleura  moderately  thickened.  Small  tuberculous  nodules  are  scattered 
over  the  surface  of  the  membrane  and  throughout  the  new-formed  tissue, 
in  which  cheesy  foci  are  often  embedded.  Large  caseous  masses,  how- 
ever, are  rarely  present,  the  tubercle  deposits,  as  a  rule,  being  small  in 
size.  General  inflammation  is  not  always  noticed,  particularly  if  the 
infection  is  the  result  of  miliary  distribution.  In  some  instances  there 
is  an  eruption  of  gray  tubercles,  unattended  by  other  than  a  slight  local 
.inflammatory  change.  If  more  or  less  diffused  inflammation  is  found 
accompanying  an  eruption  of  miliary  tubercles,  it  is  likely  that  the  in- 
fection of  the  membrane  has  resulted  from  a  tuberculous  focus  closely 
contiguous  to  the  pleura  itself,  as  caries  of  the  vertebra,  an  infected 
lymphatic  gland,  or  a  tuberculous  lung. 

The  inflammatory  change  is  often  sufficient  to  produce  an  effusion 
of  liquid  into  the  pleural  cavity.  When  this  exudative  process  is  the 
result  of  pure  tuberculous  infection,  unaccompanied  by  pyogenic  micro- 
organisms, the  fluid  consists  of  a  straw-colored,  transparent,  serous  accu- 
mulation. It  is  very  albuminous,  and  sometimes  capable  of  spontaneous 
coagulation,  dense,  flocculent  masses  being  suspended  in  the  exudate. 
These  masses  sink  to  the  dependent  portion  of  the  pleural  cavity,  where 
they  are  retained  as  thick,  whitish  accumulations.  The  exudate  contains 
leukocytes  and  red  blood-cells,  fibrin  shreds,  and  cells  from  the  endothe- 
lium  of  the  pleura.  The  leukocytes  are  sometimes  sufficiently  numerous 
to  impart  a  distinct  turbidity  to  the  fluid.  The  red  blood-cells  in  turn 
may  be  present  in  such  numbers  as  to  transform  serous  into  hemorrhagic 
effusions.  The  exudate  may  be  slightly  discolored  or  contain  almost 
pure  blood.  Two  years  ago  I  withdrew  by  aspiration  from  the  pleural 
cavity  of  a  tuberculous  invalid  eighteen  ounces  of  blood,  which  imme- 
diately coagulated.  I  have  had  a  similar  experience  with  three  phthisical 
patients  in  whom  the  tuberculous  pleurisy  was  complicated  by  the 
presence  of  other  microorganisms,  notably  the  pneumococcus. 


448  COMPLICATIONS 

The  quantity  of  fluid  within  the  pleural  cavity  may  vary  from  one-half 
pint  to  several  quarts.  The  effusion  is  sometimes  purulent  in  character, 
though  seldom  when  solely  of  tuberculous  origin.  The  transition  of  a 
serous  effusion  into  a  purulent  one  is  sometimes  occasioned  by  the  in- 
troduction of  pathogenic  microorganisms  as  the  result  of  an  unclean 
exploratory  or  aspirating  needle.  In  cases  of  mixed  infection  the  specific 
infective  agents,  chiefly  the  streptococci,  staphylococci,  and  pneumococci, 
are  readily  found  in  the  exudate. 

Pleurisies  which  are  distinctly  purulent  from  the  beginning  rarely 
contain  tubercle  bacilli,  but  are  incident  to  such  infectious  diseases  as 
scarlet  fever,  typhoid  fever,  and  pneumonia.  Purulent  effusions  are 
peculiarly  apt  to  occur  in  children,  and  at  this  age  serous  exudates  are 
less  frequent  than  in  adults.  Among  the  latter  the  existence  of  empy- 
ema  is  provisional  evidence  that  the  tubercle  bacillus,  though  possibly 
the  initial  exciting  cause,  is  not  the  sole  etiologic  factor.  I  am  con- 
vinced, from  my  own  experience,  however,  that  pure  tuberculous  exu- 
dates present  varying  degrees  of  cloudy  opacity  more  frequently  than  has 
been  supposed.  My  attention  was  early  attracted  to  the  disturbing 
frequency  with  which  initial  serous  fluids  were  gradually  converted  into 
semipurulent  effusions  following  a  number  of  aspirations.  The  primary 
assumption  was  entertained  that,  despite  rigid  aseptic  precautions,  an 
infection  had  been  conveyed  to  the  pleural  cavity  simultaneously  with 
the  introduction  of  the  needle.  Inasmuch,  however,  as  an  absolutely 
irreproachable  needle  was  used,  the  inference  was  reasonable  that  all 
possibility  of  infection  was  obviated.  Confirmation  of  this  belief  has 
occasionally  been  found  in  the  sterile  nature  of  the  exudate  in  successive 
aspirations,  notwithstanding  its  greater  opacity  and  increasing  number 
of  leukocytes.  I  have  observed  a  few  such  instances  of  cloudy,  though 
scarcely  purulent,  effusion  in  tuberculous  individuals  at  the  time  of  the 
first  aspiration. 

While  purulent  effusions  are  sometimes  entirely  sterile,  suggesting 
the  possibility  of  a  tuberculous  origin,  the  pyogenic  microorganisms 
are  discovered  in  a  large  proportion  of  cases.  These  effusions  separate 
on  standing  into  an  upper  layer  of  yellowish-green  serum,  with  heavy 
creamy  pus  at  the  base.  The  so-called  tuberculous  empyemas  are 
rarely,  if  ever,  fetid,  the  pus  usually  being  thick  and  homogeneous. 


CHAPTER  LIII 

SYMPTOMATOLOGY  OF  TUBERCULOUS  PLEURISY 

THE  general  symptomatology  of  tuberculous  pleurisy  does  not  differ 
essentially  from  that  of  the  non-tuberculous  variety.  Inasmuch  as  the 
clinical  features  are  practically  identical,  it  is  not  designed  to  discuss  the 
symptoms  of  tuberculous  pleurisy  as  a  separate  disease,  but  to  consider 
chiefly  its  relation  to  pulmonary  phthisis.  Attention  is  called  especially 
to  the  frequency  of  intrapleural  complications  in  consumption,  and  to 


PLATE   19. 


Chronic  hyperplastic  tuberculous  pleuritis  in  patient  who  died  of  nliliary  tuberculosis. 
Note  the  enormous  thickening  and  congestion  of  entire  pleural  surface*  This  lung 
(left)  was  taken  from  the  same  patient  as  was  the  lung  in  Plate  3. 
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their  practical  influence  in  determining  final  results.  The  clinical  mani- 
festations referable  to  the  various  pleural  conditions  are  frequently  of 
greater  importance  than  those  dependent  upon  the  pulmonary  involve- 
ment. 

The  early  symptoms  of  pleurisy  among  consumptives  may  be  fairly 
acute  or  of  trifling  character.  In  some  cases  the  onset  is  very  insidious, 
and  entirely  devoid  of  clinical  manifestations.  In  acute  cases  the 
principal  symptom  is  pain  in  the  side,  which  is  usually  sharp  or  stabbing 
in  character,  and  intensified  upon  deep  respiration  or  cough.  An  ex- 
treme variability  is  exhibited  in  the  degree  of  pain  experienced  by 
different  individuals.  In  some  instances  it  is  so  slight  as  to  occasion 
but  little  complaint;  in  other  cases  it  is  very  distressing.  I  have  observed 
many  invalids  whose  suffering  was  most  excruciating  and  was  relieved 
only  by  large  hypodermic  doses  of  morphin.  I  recall  one  instance  of 
initial  pleural  pain  in  a  delicate  woman  whose  anguish  was  so  extreme 
as  to  demand  over  a  grain  of  morphin  in  the  course  of  a  few  hours,  after 
hot  applications,  fixation  of  the  ribs  with  tight  adhesive  strapping,  and 
dry  cupping  had  not  proved  of  the  slightest  avail.  Seldom  have  I  found 
the  pain  referred  to  the  nipple,  but  in  the  majority  of  cases  to  the  inferior 
axillary  region.  It  is  often  reported  to  be  most  severe  near  the  lower 
margin  of  the  ribs,  and  it  is  occasionally  felt  in  the  abdomen  and  back, 
in  this  event  suggesting  the  possibility  of  a  diaphragmatic  involvement. 
In  such  cases  the  pain  is  enhanced  by  pressure  over  the  insertion  of  the 
diaphragm  in  the  region  of  the  ninth  and  tenth  ribs. 

A  study  of  the  pleura  in  pulmonary  tuberculosis  was  made  from  the 
material  furnished  by  59  autopsies  performed  at  the  Phipps  Institute  in 
1906.  A  history  of  pleurisy  had  been  elicited  in  but  13  cases.  Among 
the  remaining  46  complaint  had  been  made  of  pain  in  32.  In  14  instances 
this  had  been  entirely  absent,  although  both  pleurae  were  more  or  less 
involved  in  6,  obliterated  upon  the  right  side  in  4,  upon  the  left  in  2,  and 
upon  both  sides  in  2  cases. 

Fever,  if  present  at  all,  is  usually  moderate.  It  may  be  of  but  a  few 
days'  duration,  or  in  individual  cases  persist  for  many  weeks.  In  acute 
pleurisy  cough  is  usually  a  symptom  of  minor  importance.  Expectora- 
tion is  scanty,  and  consists  largely  of  viscid  mucus  which  now  and  then 
is  streaked  with  blood.  Dyspnea  may  be  a  conspicuous  feature  of  cases 
having  an  acute  onset.  The  stabbing  pain  in  the  side  often  imparts  a 
characteristic  restrained  and  interrupted  type  of  respiration.  While 
these  initial  manifestations  of  acute  pleurisy  are  extremely  suggestive  of 
the  condition,  they  are  occasionally  simulated  by  the  early  symptoms  of 
pneumonia,  while  effusions  of  large  size  may  exist  without  the  slightest 
subjective  disturbance.  I  have  found  with  great  frequency  small  and 
moderate  effusions  among  pulmonary  invalids  in  the  absence  of  all  ra- 
tional symptoms.  Recognition  of  the  condition  has  been  afforded  in  the 
course  of  routine  physical  examinations,  and  no  suggestion  conveyed  by 
fever,  dyspnea,  pain,  cough,  nor  by  such  prodromal  symptoms  as  malaise, 
loss  of  appetite,  or  emaciation. 

Without  detailed  exploration  of  the  chest  all  so-called  latent  pleurisies 
must  escape  detection.  That  pleurisy  with  effusion  is  much  more  fre- 
quent than  is  generally  supposed  is  explained  almost  entirely  by  the 
fact  that  it  is  overlooked  in  many  instances.  Provided  an  effort  is  made 
to  conduct  a  thorough  chest  examination,  it  is  difficult  to  conceive  how 
even  a  moderate  effusion  can  remain  unrecognized.  When  such  is  the 
29 
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case,  this  must  be  regarded  as  due  to  faulty  and  superficial  methods  of 
physical  exploration. 

Upon  inspection  there  may  be  noted  in  some  cases  a  diminished 
respiratory  excursion  upon  the  affected  side,  the  degree  of  immobility 
varying  in  accordance  with  the  amount  of  pleural  exudation.  Oblitera- 
tion of  the  intercostal  spaces  sometimes  takes  place,  and  the  entire 
side  may  present  a  round,  bulging  appearance.  Palpation  serves  to 
confirm  the  results  of  inspection  with  reference  to  the  unilateral  restric- 
tion of  respiratory  movement,  and  in  addition  affords  extremely  valuable 
evidence  by  virtue  of  greatly  diminished  or  absent  vocal  fremitus.  This 
tactile  fremitus  is  almost  always  found  to  be  lessened,  even  over  the  site 
of  small  effusions.  Recourse  to  mensuration  is  of  but  little  avail  in  de- 
termining the  presence  of  pleural  effusions,  as  among  consumptives  a 
considerable  disparity  between  the  two  sides  of  the  chest  is  not  infre- 

quent. No  convincing  evidence 
is  thus  afforded  as  to  the  exist- 
ence of  a  pleural  effusion,  the 
signs  of  which  are  usually  sub- 
ject to  easy  recognition  by  other 
means. 

Percussion  of  the  entire  chest 
is  of  the  utmost  value  in  a  search 
for  small  and  moderate  pleural 
effusions  among  phthisical  pa- 
tients, although  the  results  are 
sometimes  obscure  on  account  of 
the  extensive  pathologic  changes 
that  have  already  taken  place  in 
the  pulmonary  tissues.  Among 
consumptives  this  is  particularly 
true  upon  percussing  the  back, 
on  account  of  the  enormous  pleu- 
ral thickening  which  is  some- 
times present  at  one  base.  Fur- 
ther difficulties  are  experienced 
by  reason  of  the  varying  degrees 

Fig.  117.—  Typical  letter  "s»  curve,  moderate     of  pulmonary  infiltration  or  areas 
effusion. 


of   partiai   consolidation.     Fail- 
ure to  exhibit  typical  percussion 

boundaries  may  be  occasioned  by  the  presence  of  a  partially  consolidated 
and  non-compressible  lung.  The  difficulty  of  correct  percussion  inter- 
pretations will  at  once  be  appreciated  upon  consideration  of  the  modifica- 
tions of  resonance  produced  by  such  preexisting  pathologic  change. 

It  is  not  always  easy  by  percussion  alone  to  outline  with  precision  the 
border-line  between  the  flatness  of  a  pleural  effusion  and  the  marked 
contiguous  dulness  incident  to  compressed  lung.  In  some  instances 
but  a  thin  stratum  of  fluid  is  molded  around  the  lung,  serving  as  an  in- 
tervening layer  between  it  and  the  chest-wall.  The  so-called  Skodaic 
resonance  so  frequently  recognized  in  the  subclavicular  region  among 
non-consumptives  and  resulting  from  the  relaxation  of  pulmonary  tissue 
is  not  obtainable  among  phthisical  patients,  who  exhibit  in  this  region 
varying  degrees  of  consolidation  or  cavity  formation.  As  a  result  of  the 
numerous  pleural  adhesions  and  the  dense  fibrous  bands  traversing  the 
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pleural  cavity  and  invading  the  lung,  the  former  may  be  subdivided  into 
several  circumscribed  chambers.  In  such  event  an  effusion  is  prevented 
from  assuming  the  characteristic  curve  so  common  among  non-consump- 
tives. 

Generally  speaking,  there  is  either  complete  flatness,  or  extreme  dul- 
ness  upon  percussion  over  the  seat  of  the  effusion.  The  resonance 
has  often  been  described  as  of  a  peculiarly  wooden  or  resistant  quality. 
The  typical  letter  "S"  curve  which  marks  the  boundary  between  the 
lung  and  the  effusion  is  not  always  subject  to  verification  among  pul- 
monary invalids,  as  has  been  stated,  on  account  of  previous  morbid 
changes  in  the  lung  and  pleura.  When  present,  however,  the  lowest 
point  of  the  curve  is  invariably  near  the  spine,  and  extends  upward  and 
outward  to  the  shoulder  or  upper  axilla,  as  shown  in  Figs.  117  and  118. 
From  this  point  the  line  of  dulness  descends  obliquely  in  front  in  a  perfectly 
straight  line.  This  peculiar  configuration 
of  the  upper  percussion  boundary  is  pre- 
sent only  if  the  effusion  is  of  moderate  size. 
As  this  increases  the  curved  line  of  dul- 
ness presents  an  upward  concavity,  which 
is  often  extremely  difficult  of  recognition. 
In  slight  pleural  effusions  the  letter  "  S " 
curve  is  entirely  absent,  the  line  of  dulness 
proceeding  from  the  spine  and  dropping 
suddenly  in  the  axilla,  as  depicted  in  Fig. 
119. 

It  will  be  noted  that,  as  the  fluid  in- 
creases from  a  small  to  a  moderate  size, 
there  is  an  abrupt  and  pronounced  change 
in  the  upper  boundary  of  percussion  dul- 
ness. This  phenomenon,  first  recognized 
by  Weil,  and  to  which  Whitney  called  at- 
tention in  1894,  I  have  had  occasion  to 
confirm  in  innumerable  instances.  It  is 
the  small  effusion  that  most  frequently 
escapes  detection,  the  area  of  flatness  be- 
ing confined  to  the  lower  posterior  portion 
of  the  chest,  sometimes  extending  laterally 
but  a  short  distance.  A  striking  verifica- 
tion of  the  letter  "  S "  curve  in  moderate  effusions  will  be  found  by  ref- 
erence to  the  radiograph  (Fig.  91). 

Grocco's  Sign. — Attention  was  called  some  years  ago  by  Grocco  to  a 
sign  hitherto  unrecognized  in  pleural  effusions.  This  consisted  in  the 
detection  of  a  triangular  area  of  dulness  upon  the  sound  side,  and  has 
been  confirmed  by  numerous  clinicians.  The  base  is  represented  by  the 
lower  border  of  percussion  resonance  on  the  unaffected  side  and  extends 
from  the  spine  to  a  distance  of  from  2  to  10  cm.  The  vertical  side  corre- 
sponds to  the  line  of  the  apophyses  of  the  vertebrae  and  extends  from  the 
base  to  a  point  slightly  above  the  upper  level  of  flatness  of  the  effusion. 
The  third  side,  or  hypothenuse,  is  formed  by  a  line  connecting  these  two 
points.  In  addition  to  the  dulness  upon  percussion  in  the  triangular 
area,  the  breath-  and  voice-sounds  are  found  materially  diminished  in 
intensity.  The  sign  is  recognized  especially  when  the  patient  is  sitting, 
or  reclining  upon  the  unaffected  side.  In  cases  of  small  effusions  the  dull 


Fig.  118. — Right-sided  pleural 
effusion  with  letter  "S"  curve  before 
removal  of  36  oz.  of  fluid. 
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triangle  may  become  smaller  or  disappear  entirely  when  the  patient  is 
lying  upon  the  side  corresponding  to  the  effusion. 

Reilly  believes  the  size  of  the  triangle,  and  especially  the  lower  base- 
line, to  be  of  some  value  in  the  differentiation  of  a  serous  from  a  purulent 
effusion.  He  has  never  found  a  simple  effusion  to  extend  more  than  10 
cm.  from  the  spine  into  the  unaffected  side  of  the  chest.  He  reports, 
however,  several  cases  of  purulent  effusion  in  which  the  length  of  the 
lower  base-line  was  from  12  to  14  cm.  He  ascribes  this  difference  to  the 
increased  weight  of  the  purulent  effusion. 

Differences  of  opinion  have  been  expressed  as  to  the  causation  of 
Grocco's  triangle.  Some  have  attributed  this  phenomenon  to  extension 
of  the  fluid  anteriorly  over  the  bodies  of  the  vertebrae  and  displacement  of 
mediastinal  structures  with  compression  of  lung  upon  the  opposite  side. 
Matthes,  in  discussing  the  mechanism  of  the  sign,  denies  that  either  dis- 


Fig.  119. — Outline  of  percussion  dulness  in  small  pleural  effusion.     Note  lower  border  of  right  lung. 

placement  of  the  mediastinum  or  relaxation  of  the  lung  is  responsible 
for  the  triangle.  He  thinks  it  more  probable  that  the  pleuritic  fluid  im- 
pedes the  vibration  of  the  spine  and  thus  impairs  the  resonance  of  this 
region.  He  believes  that  the  vibration  is  suppressed  directly  by  the 
pressure  of  the  fluid,  which  reaches  its  maximum  at  the  bottom  and 
diminishes  near  the  top  of  the  accumulated  liquid.  This  explanation 
seems  eminently  reasonable,  and  is  apparently  strengthened  by  the  tri- 
angular shape  of  the  dulness,  and,  more  important  still,  by  its  disappear- 
ance as  the  patient  reclines  upon  the  affected  side.  Smithies  calls  atten- 
tion to  the  existence  of  paravertebral  dulness  in  cases  of  lobar  pneumonia 
when  the  area  of  consolidation  is  in  immediate  proximity  to  the  spine, 
and  when  various  new-growths  involve  the  tissues  of  the  mediastinum. 
Dulness  is  sometimes  present  also  in  the  later  stages  of  pregnancy. 

Another  physical  sign,  the  "  Signe  du  Sou,"  is  elicited  during  auscul- 
tation by  placing  a  coin  over  the  opposite  side  and  at  a  corresponding 
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level  of  the  thorax  and  tapping  it  gently  with  another  coin.  If  the 
intrathoracic  conditions  are  normal,  the  sound  obtained  by  percussion 
of  the  coins  is  dull  and  entirely  devoid  of  metallic  quality.  A  distinct 
metallic  tinkle,  however,  is  elicited  in  the  case  of  an  effusion.  The  note 
is  described  as  silvery  in  character  whenever  the  exudation  is  consider- 
able. In  the  presence  of  pulmonary  consolidations  the  dulness  is  more 
pronounced  than  over  normal  lung.  Bridzinski  regards  this  sign,  par- 
ticularly in  children,  as  of  very  great  value  in  the  diagnosis  of  pleural 
effusion. 

Respiratory  sounds  and  even  moist  rales  are  not  uncommonly  heard 
with  distinctness  through  an  area  of  dulness.  Thus  it  is  apparent  how 
such  an  effusion  may  be  overlooked  even  by  careful  and  experienced 
examiners.  It  is  exceedingly  important  to  percuss  to  the  very  base  of 
each  lung  in  the  back,  and  to  outline  the  lower  border  of  resonance  in 
order  to  compare  accurately  the  two  sides.  The  difficulties  in  the  way  of 
correct  conclusions  in  such  comparison  may  be  increased  by  a  unilateral 
,  compensatory  emphysema,  which  materially  depresses  the  lower  boundary 
of  resonance. 

The  auscultatory  signs  of  especial  importance  relate  to  the  intensity 
of  the  respiratory  sounds  and  of  the  vocal  resonance.  In  early  pleurisy 
adventitious  sounds  are  often  heard  before  deviations  from  the  normal 
respiratory  murmur.  Allusion  has  been  made  to  Jiirgensen's  sign,  which 
consists  of  a  peculiar  soft  rubbing  sound  simultaneous  with  the  respira- 
tion. This  may  be  present  in  the  beginning  of  a  distinct  tuberculous 
pleurisy,  particularly  if  of  the  miliary  type.  In  many  cases  dry  friction- 
rubs  are  recognized  in  the  axillary  regions.  The  sounds  may  be  fine  and 
grazing  in  character,  or  loud  and  creaking.  As  a  rule,  they  are  intensified 
by  pressure  with  the  stethoscope.  Occasionally  the  sounds  are  somewhat 
similar  to  the  crepitant  rale  previously  described.  They  sometimes 
reappear  after  the  absorption  of  an  effusion.  Pleural  friction-rubs  are 
often  jerky  or  interrupted,  and  are  heard  both  with  inspiration  and  with 
expiration. 

In  cases  of  pulmonary  tuberculosis  without  consolidation  of  lung 
near  the  site  of  the  pleural  involvement,  and  without  marked  pleural 
thickening  and  adhesions,  the  normal  respiratory  sounds  may  not  at  first 
be  appreciably  altered.  As  the  pleural  exudation  increases  the  breath- 
sounds  become  enfeebled  and  markedly  distant,  and  in  large  effusions 
disappear  altogether.  Above  the  level  of  the  liquid  the  sounds  are  some- 
times bronchovesicular  in  character,  with  a  distinct  prolongation  of  the 
expiration.  Confusion  regarding  the  auscultatory  signs  may  result  from 
a  coincident  tuberculous  infiltration  in  inferior  portions  of  the  lung. 
Under  such  conditions  the  respiratory  sounds,  though  somewhat  distant 
and  often  of  diminished  intensity,  may  partake  more  or  less  of  the  charac- 
teristics of  bronchial  or  bronchovesicular  respiration.  Still  greater  con- 
fusion arises  if  small  pleural  effusions  exist  in  connection  with  localized 
areas  of  bronchopneumonic  consolidation.  The  signs  in  such  cases  are 
'occasionally  quite  suggestive  of  pulmonary  cavities,  particularly  if  dis- 
tinct bubbling  rales  are  recognized.  On  the  other  hand,  circumscribed 
areas  of  bronchopneumonia  may  partially  simulate  the  signs  of  pulmonary 
cavities  or  even  of  a  pleural  effusion. 

Recently  I  have  seen  in  consultation  a  boy  of  seventeen,  the  son  of 
tuberculous  parents,  who,  in  the  midst  of  a  severe  attack  of  influenza, 
exhibited  a  small  patch  of  bronchopneumonia  at  the  right  apex.  This  was 
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followed  in  a  few  days  by  several  distinct  areas  of  consolidation  at  the 
base.  During  the  early  period  of  his  illness  he  was  seen  in  consultation 
by  a  physician  of  prominence,  who  diagnosed  the  circumscribed  broncho- 
pneumonic  process  at  the  apex  as  a  tuberculous  pulmonary  cavity. 
Several  days  later  another  physician  of  exceptional  ability  recognized 
the  pneumonic  character  of  the  affection  at  the  apex  on  account  of  the 
increasing  area  of  consolidation,  but  announced  the  existence  of  a  pleural 
effusion.  Upon  examining  the  patient,  after  the  lapse  of  several  days,  I 
was  unable  to  recognize  any  evidence  of  pleural  effusion,  but  found  an 
unmistakable  bronchopneumonia  at  the  base.  Resolution  of  the  con- 
solidated areas  speedily  followed.  Such  errors  of  diagnosis  are  perfectly 
natural  and  may  easily  fall  to  the  lot  of  the  most  experienced  examiners. 

It  is  often  difficult  from  the  breath-sounds  alone  to  distinguish  per- 
fectly between  effusions  and  extensive  pleural  thickenings  and  adhesions. 
In  both  instances  there  is  dulness  upon  percussion,  and  the  respiratory 
sounds  may  be  greatly  enfeebled  or  absent  altogether.  The  vocal  reso- 
nance and  fremitus,  which  are  diminished  or  absent  in  pleural  effusions, 
sometimes  are  also  less  intense  over  the  site  of  extensive  pleural  thicken- 
ing. The  employment  of  these  signs,  however,  is  of  great  value  in  the 
differentiation  of  pleural  effusion  and  consolidated  lung.  Generally 
speaking,  the  vocal  resonance  and  fremitus  are  accentuated  over  areas 
of  consolidation  or  compression,  and  lessened  to  a  pronounced  degree 
over  pleural  exudates. 

Egophony,  which  has  been  described  under  Physical  Diagnosis,  is 
sometimes  heard  above  the  level  of  the  liquid.  In  tuberculous  patients, 
however,  with  pulmonary  infiltration  at  the  bases,  it  may  be  recognized 
directly  over  an  effusion.  But  little  importance  is  attached  to  Baccelli's 
sign,  which  consists  of  the  transmission  of  the  whispered  sound  through 
serous  but  not  through  purulent  exudates. 


CHAPTER  L1V 

DISPLACEMENT  OF  ORGANS 

DISPLACEMENT  of  organs  may  result  from  the  pushing  force  of  a  pleu- 
ral effusion  and  from  the  traction  incident  to  excessive  fibrous  tissue  for- 
mation. Among  pulmonary  invalids  a  cardiac  displacement  is  of  much 
less  importance  as  an  aid  to  the  diagnosis  of  large  pleural  effusions,  than 
among  non-phthisical  patients.  If  the  pulmonary  disease  has  been  of 
long  standing,  a  pronounced  traction  dislocation  of  the  heart  often  exists 
prior  to  the  development  of  an  effusion.  The  characteristic  changes  in 
the  position  of  the  heart  and  in  the  location  of  the  apex  impulse  are  often 
lacking,  therefore,  among  consumptives  in  spite  of  large  effusions.  It 
is  not  uncommon  to  find  the  heart  permanently  dislocated  to  the  left  by 
adhesions  and  fibrous  tissue  proliferation,  notwithstanding  a  moderate 
left-sided  exudate,  and,  for  the  same  reason,  displaced  to  the  right  in 
the  presence  of  a  corresponding  pleural  effusion. 
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In  general,  however,  the  pressure  of  liquid  in  the  right  pleural  cavity 
often  suffices  to  displace  the  liver  downward  and  the  heart  somewhat  to 
the  left.  In  left-sided  effusion  the  heart  may  be  pushed  to  the  right, 


Fig.  120. — Slight  cardiac  displacement  to  the  left  in  case  of  long-standing  tuberculous  involvement. 


Fig.  121. — Dislocation  of  the  heart  from  contractile 


Fig.  122. — Extreme  lateral  displace- 


processes  in  pulmonary  tuberculosis.     (Compare  with      ment  of  heart  as  a  result  of  chronic  pleurisy 


radiograph,  Fig.  77.) 


complicating  long-standing  pulmonary 
tuberculosis.  (Compare  with  radiograph, 
Fig.  80.) 


although  the  relative  position  of  the  apex  to  base  is  not,  as  a  rule,  altered 
to  any  great  extent.  The  contraction  changes  incident  to  the  formation 
of  new  connective  tissue  are  sufficient  to  pull  the  heart  in  almost  any 
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direction.  The  traction  is  usually  the  result  of  extensive  fibrous  tissue 
proliferation  in  the  lung  as  well  as  in  the  pleura.  Upward  displacements 
from  contraction  of  mediastinal  pleura  are  far  more  common  than  is 
generally  supposed.  The  most  radical  malpositions  take  place  when 
the  fibrous  tissue  proliferation  proceeds  from  chronic  pleurisies.  The 
cardiac  displacement  is  then  accompanied  by  deficient  unilateral  ex- 
pansion, more  or  less  marked  retraction  of  the  side,  diminished  per- 
cussion resonance,  and  impaired  respiratory  sounds.  The  pleural  sur- 
faces are  enormously  thickened,  and  sometimes  firmly  united,  while 
fibrous  bands  may  connect  the  pleura  with  the  pulmonary  tissue. 
Moderate  traction  displacements  are  very  often  observed  in  pulmonary 
invalids. 

I  have  been  impressed  by  the  decided  frequency  with  which  the  x-ray 
has  shown  changes  in  the  position  of  the  heart  as  the  result  of  fibrosis, 
notwithstanding  the  non-recognition  of  the  displacement  upon  physical 


Fig.   123. — Well-marked  unilateral  deformity  resulting  from  contractile  changes  in  the  lung  and 

pleura. 

examination.  From  the  evidence  afforded  in  my  own  cases  it  seems 
reasonable  to  suppose  that  a  permanent  dextrocardia  or  a  sinistrocardia 
occurs  in  a  very  large  number  of  cases  of  chronic  pulmonary  tuberculosis. 
Contractile  changes,  like  pleural  effusions,  may  not  only  effect  a  dislo- 
cation of  the  heart  as  a  whole,  but  may  also  produce  occasionally  an  altera- 
tion in  the  relative  position  of  the  apex  to  base.  In  cases  of  traction 
displacement  to  the  left,  the  apex  is  frequently  more  or  less  elevated, 
which  is  not  the  case  in  right-sided  dislocations.  Contractile  processes  in 
the  upper  portion  of  the  left  lung,  with  pronounced  involvement  of  the 
mediastinal  pleura,  may  be  sufficient  to  lift  the  heart  upward  and  slightly 
to  the  left.  There  may  be,  however,  a  disproportionate  displacement  of 
the  apex,  which  is  pulled  upward  toward  the  left  axilla.  It  is  much  less 
common  to  note  an  elevation  of  the  apex  in  right-sided  displacements,  as 
the  line  of  traction  is  not  exerted  upon  the  apex  itself.  In  such  malposi- 
tions the  heart  is  moved  more  or  less  en  masse,  although  the  visible  and 
palpable  impulse  is  sometimes  recognized  as  far  to  the  right  as  the  nipple, 
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or  even  beyond  this  point.  This  apparent  apex  impulse,  however,  may 
be  in  reality  but  a  transmission  of  the  movements  of  the  right  ventricle, 
which  has  become  pulled  into  direct  contact  with  the  chest-wall. 

The  extent  of  cardiac  displacement  frequently  observed  among  pul- 
monary invalids  as  a  result  of  fibrous  tissue  change  is  shown  in  Figs.  120 
to  127.  In  each  instance  the  photograph  was  taken  after  scrupulous 
care  in  outlining  the  area  of  cardiac  dulness,  the  +  indicating  the  point 
of  maximum  cardiac  impulse. 

Fig.  121  illustrates  an  extreme  left-sided  malposition  in  a  young  man 
of  seventeen  years,  as  a  result  of  fibrosis  incident  to  the  arrest  of  an 
extensive  tuberculous  involvement.  The  condition  of  the  patient  upon 
arrival  in  Colorado,  April,  1906,  was  regarded  by  several  physicians,  in- 
cluding myself,  as  extremely  desperate.  There  was  emaciation  with 
marked  physical  debility,  pronounced  pallor,  an  afternoon  temperature 
of  103°  F.  or  over  daily,  frequent  distressing  cough,  and  dyspnea.  The 
pulse  was  invariably  rapid,  rarely  receding  under  120  in  the  morning. 
Examination  of  the  chest  dis- 
closed extensive  active  infection 
of  the  entire  left  lung,  which  was 
consolidated  to  a  moderate  ex- 
tent. Coarse  bubbling  rales  were 
heard  from  apex  to  base.  Mois- 
ture was  also  detected  in  the 
right  lung  from  the  apex  to  the 
clavicle  and  to  the  middle  third 
of  the  interscapular  space.  At 
the  expiration  of  eight  months 
the  patient  had  gained  sixty 
pounds  in  weight,  exhibiting  an 
entire  disappearance  of  fever, 
cough,  and  expectoration.  At- 
tention is  directed  to  Plate  15, 
showing  very  extensive  cardiac 
displacement  as  outlined  by  per- 
•cussion  after  death  and  verified 
immediately  by  autopsy.  S,kia- 
graphic  confirmation  of  the  per- 
cussion cardiac  boundaries  is  shown  in  Fig.  77. 

Fig.  122  illustrates  the  possibility  of  extreme  lateral  displacement 
attending  a  tuberculous  pleurisy  with  pulmonary  infection.  The  pa- 
tient, twenty-nine  years  old,  came  to  Colorado  January  6,  1900,  eight 
years  after  the  development  of  a  tuberculous  invasion.  There  were 
great  loss  of  weight,  physical  debility,  and  dyspnea.  In  addition  to 
tuberculous  involvement  of  each  lung  a  left-sided  pleural  effusion  was 
recognized.  Upon  aspiration  there  were  withdrawn  eight  ounces  of  dark 
blood,  which  immediately  coagulated.  Several  subsequent  aspirations 
were  of  similar  character.  Extensive  connective-tissue  change  emanat- 
ing from  the  pleura  and  involving  the  lung  has  resulted  in  the  displace- 
ment shown  by  physical  examination  and  confirmed  by  the  skiagraph 
as  shown  in  Fig.  80.  The  patient  has  completely  recovered  from  the 
tuberculous  process.  Unilateral  retraction  of  the  chest  is  very  apparent. 

The  next  case  presents  features  in  striking  contrast  to  the  preceding. 
A  young  man  twenty-six  years  old,  a  patient  of  Dr.  Hooker,  of  Spring- 


Fig.  124. — Photograph  of  same  patient  as  Fig. 
123.  Note  the  inclination  of  the  lower  part  of  the 
sternum  toward  the  affected  side  without  traction 
displacement  of  the  heart. 
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field,  Mass.,  came  under  my  observation  February  11,  1899.  His  illness 
developed  in  November,  1898,  at  which  time  he  experienced  a  series  of 
very  severe  hemorrhages.  There  was  moderate  tuberculous  infection  of 
the  right  lung.  Shortly  after  arrival,  however,  a  pleura!  effusion  devel- 
oped upon  the  right  side,  which  was  aspirated  several  times,  and  a  large 


Fig.   125. — Right-sided   displacement   of  Fig.    126. — Displacement    of   the   heart   in    a 

the   heart   as    a   result    of    the    contraction  patient  with  extensive  tuberculous  involvement  of 

changes  in  the  right  lung  incident  to  long-  right  lung.     (Compare  with  radiograph,  Fig.  65.) 
standing  pulmonary  tuberculosis.      (Compare 
with  radiograph,  Fig.  76.) 


Fig.  127. — Illustrating  slight  cardiac  displacement  to  the  left  and  upward  in  a  patient  with  pul- 
monary tuberculosis  of  many  years'  duration. 


quantity  of  serous  fluid  withdrawn.     The  patient  made  an  uninterrupted 
recovery  and  has  enjoyed  a  period  of  active  usefulness. 

While  there  are  no  physical  or  subjective  evidences  of  a  remaining 
active  infection,  a  marked  unilateral  deformity  has  taken  place,  as 
shown  in  Fig.  123.  It  is  interesting  to  note,  however,  that  despite  the 
extensive  contraction  change  the  position  of  the  heart  remains  prac- 


DIAGNOSIS    AND    PROGNOSIS   OF   PLEURAL   EFFUSION  459 

tically  normal,  as  shown  in  Fig.  124.  Another  noteworthy  feature  is 
the  swinging  of  the  sternum  toward  the  affected  side,  as  indicated  by  the 
straight  line  drawn  directly  over  the  center  of  the  sternum. 

Fig.  125  represents  the  position  of  the  heart  as  determined  by  per- 
cussion in  a  woman  of  twenty-five  suffering  from  extensive  tuberculous 
infection  of  both  lungs  of  ten  years'  duration.  At  the  time  she  came  under 
my  care,  December  12,  1898,  the  condition  was  extremely  unfavorable. 
There  were  daily  elevations  of  temperature,  malnutrition,  and  active  tu- 
berculous involvement  throughout  the  right  lung,  with  slight  infection 
of  the  left.  An  apparent  arrest  of  the  tuberculous  process  in  the  right 
lung  was  eventually  secured,  the  fibroid  changes  becoming  extremely 
marked.  Subsequently  there  resulted  a  renewed  activity  of  the  infec- 
tion. The  extent  of  the  displacement  as  determined  upon  percussion  is 
verified  by  the  z-ray  picture  (Fig.  76) .  The  skiagraph  not  only  illustrates 
the  marked  traction  exerted  upon  the  heart  by  the  fibroid  proliferation, 
but  also  the  extensive  pathologic  change  throughout  the  entire  chest. 

In  cases  similar  to  those  just  cited,  it  is  manifest  that  no  significance 
can  be  attached  to  the  cardiac  displacements  as  an  aid  to  diagnosis  of 
pleural  effusions. 


CHAPTER  LV 

DIAGNOSIS  AND  PROGNOSIS  OF  PLEURAL  EFFUSION 
IN  PULMONARY  INVALIDS 

GREAT  variations  are  observed  in  the  course  of  pleurisies  developing 
among  pulmonary  invalids.  The  fever  which  is  often  present  in  the 
beginning  may  not  continue  longer  than  a  week  or  ten  days,  but  in 
some  cases  the  temperature  may  remain  elevated  for  prolonged  periods, 
and  be  associated  with  other  symptoms  of  constitutional  disturbance, 
more  or  less  profound,  according  to  the  bacterial  nature  of  the  effusion. 
As  a  rule,  the  manifestations  of  cardiac  and  respiratory  embarrassment 
correspond  approximately  to  the  size  of  the  exudate.  It  is  surprising, 
however,  to  note  occasionally  considerable  dyspnea  with  temperature 
elevation  and  a  rapid  pulse  in  comparatively  small  effusions.  Comment 
has  been  made  upon  the  fact  that  astonishingly  large  pleural  exudates 
may  exist  without  the  slightest  symptoms  of  their  presence.  The  effusion 
may  remain  of  small  or  moderate  size  for  a  short  period  and  disappear, 
or  it  may  persist  indefinitely  without  perceptible  increase  in  volume. 

While  the  effusion  in  many  cases  is  absorbed  with  varying  degrees 
of  rapidity  it  is  sometimes  found  to  increase  progressively  in  size,  the 
volume  of  contained  liquid  being  so  great  as  to  demand,  removal.  In 
such  cases,  particularly  among  pulmonary  invalids,  there  is  considerable 
likelihood  of  reaccumulation,  even  if  the  effusion  be  serous  in  character. 
I  have  never  seen  sudden  death  from  pulmonary  embolism  in  connection 
with  pleural  effusions,  although  instances  of  this  have  been  reported, 
especially  when  the  heart  has  been  greatly  dislocated.  In  one  instance, 
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however,  a  sudden  fatal  termination  took  place  twelve  hours  after  the 
withdrawal  of  a  large  effusion. 

From  what  has  been  stated  with  reference  to  the  physical  signs,  it 
is  conceivable  that  errors  of  diagnosis  should  occur  only  in  exceptional 
cases,  provided  there  be  conducted  an  intelligent  chest  examination. 
Non-recognition  of  pleuritic  complications  is  occasioned  in  the  majority 
of  instances,  not  because  of  any  absence  of  readily  available  data  for  this 
purpose,  but  through  failure  to  apply  the  established  principles  of  diagno- 
sis to  the  evidence  presented.  In  this  connection  it  may  be  stated  that 
the  frequent  unfortunate  results  of  treatment  are  sometimes  due  not  so 
much  to  the  lack  of  adequate  therapeutic  measures,  as  to  the  misconcep- 
tion of  their  rational  scope  in  individual  instances.  It  may  be  stated 
parenthetically  that,  unlike  many  diseases  of  the  lungs,  the  primary 
obstacles  to  success  in  the  management  of  pleural  complications  in  pul- 
monary tuberculosis  may  not  be  ascribed  invariably  to  delayed  diagnosis. 
It  is  a  humiliating  reproach  to  state  that  not  infrequently  the  interests 
of  the  patient  would  be  better  subserved  if  the  condition  remained  un- 
recognized. The  justice  of  this  reflection  upon  the  medical  and  surgical 
management,  in  some  cases,  will  be  later  explained. 

While  early  diagnosis  must  be  encouraged  through  detailed  examina- 
tions of  the  chest,  the  essential  considerations  relate  to  a  correct  inter- 
pretation of  the  prognostic  significance  of  the  effusion  in  individual  cases, 
and  an  intelligent  appreciation  of  the  rationale  of  remedial  measures. 
Let  it  be  emphasized  that  the  existence  of  pulmonary  tuberculosis  very 
materially  modifies  the  consideration  of  those  surgical  methods  which 
may  be  styled  operations  of  expediency.  At  the  same  time  the  con- 
sumptive, no  matter  how  hopeless  the  condition,  is  entitled,  by  virtue  of 
every  instinct  of  humanity,  to  the  fullest  measure  of  surgical  aid  in  con- 
ditions involving  so-called  operations  of  necessity.  My  conclusions  are 
derived  from  the  errors  as  well  as  the  successes  incident  to  personal 
experience.  More  of  real  benefit  sometimes  accrues  from  an  opportunity 
to  witness  the  deplorable  results  of  mistaken  judgment  than  from  the 
elated  observation  of  a  successful  issue  following  a  fortunate  choice  of 
procedure. 

In  support  of  views  to  be  presented,  a  few  illustrative  cases  will  be 
presently  introduced. 

The  diagnosis  of  pleural  effusion  is  too  frequently  dependent  upon 
an  employment  of  the  aspirating  needle.  A  provisional  diagnosis  having 
been  established  by  the  physical  signs,  verification  is  commonly  attempted 
through  recourse  to  exploratory  puncture.  This  procedure,  though  often 
affording  positive  results,  does  not  invariably  yield  information  of  a 
reliable  nature,  owing  to  errors  of  technic  in  inexperienced  hands.  I 
have  known  numerous  instances  of  moderate  effusion,  particularly  of 
circumscribed  empyema,  to  remain  unconfirmed  by  aspiration. 

The  tendency  to  withdraw  the  pleural  exudate  is  especially  strong 
among  young  practitioners.  So  far  as  the  diagnosis  per  se  is  concerned, 
the  use  of  the  aspirating  needle  by  trained  clinicians  affords  a  most  trust- 
worthy and  reliable  aid  to  accuracy  of  conclusions.  In  the  majority  of 
cases,  however,  a  rigid  and  painstaking  examination  of  the  entire  chest 
is  sufficient  to  enable  a  skilful  clinician  to  arrive  at  an  accurate  diagnosis. 
Attention  has  been  called  to  the  peculiar  difficulties  sometimes  involved 
in  the  physical  examination  of  pulmonary  invalids  with  complicating 
pleural  effusions. 
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For  years  it  has  been  customary  for  writers  to  emphasize  the  varia- 
tion in  the  level  of  percussion  dulness  in  pleural  effusions  upon  change  in 
the  position  of  the  patient.  While  I  am  not  prepared  to  deny  with  posi- 
tiveness  that  some  slight  modification  of  the  level  of  the  effusion  may  be 
detected  in  exceptional  cases  when  the  patient  assumes  a  different  posi- 
tion, my  own  experience  is  to  the  effect  that  such  mobility  of  percussion 
outlines  is,  as  a  rule,  exceedingly  slight,  and  rarely  constitutes  a  factor  of 
especial  diagnostic  value.  It  appears  unwise  to  lay  stress  upon  a  techni- 
cal point  which  is  often  incapable  of  detection  even  by  expert  examiners, 
for  confusion  and  discouragement  must  unavoidably  result  in  the  minds 
of  students  who  attempt  to  recognize  the  existence  of  so  slight  and  in- 
constant a  variation  of  percussion  boundaries.  As  a  matter  of  fact,  the 
only  practical  value  attaching  to  change  in  the  level  of  the  effusion  simul- 
taneously with  differing  postures,  is  found  in  cases  of  pneumopyothorax, 
in  which  there  is  not  only  liquid,  but  air,  in  the  pleural  cavity.  In  these 
cases  the  change  is  most  pronounced  and  should  be  capable  of  recognition 
by  the  veriest  amateur  in  physical  examinations.  There  are  other  in- 
teresting features  in  connection  with  the  level  of  the  liquid  in  the  latter 
affection,  which  will  be  discussed  in  their  appropriate  place. 

The  subjective  symptoms  in  pleural  effusions,  though  decidedly 
unreliable  as  diagnostic  features,  are  nevertheless  possessed  in  some 
instances  of  more  or  less  clinical  importance.  The  gradual  develop- 
ment, the  moderate  fever,  slight  cough,  and  scanty,  mucoid  expecto- 
ration are  distinctly  suggestive  of  pleural  effusion  in  contradistinction 
to  the  sudden  onset,  the  chill,  abrupt  elevation  of  temperature,  distress- 
ing cough,  and  tenacious  cr  blood-streaked  expectoration  characteristic 
of  pneumonia.  The  dyspnea  is  almost  always  accentuated  to  a  greater 
degree  in  pneumonia  than  in  pleural  effusion.  I  have  been  in  the  habit 
of  attaching  considerable  diagnostic  significance  to  the  presence  of  herpes 
labialis  in  pneumonia.  Although  by  no  means  pathognomonic  of  this 
condition,  it  is,  at  least,  quite  unusual  in  acute  pleurisies.  The  existence 
of  leukocytosis  in  doubtful  cases  is,  of  course,  suggestive  of  pneumonia. 

The  prognosis  of  pleural  effusions  in  consumptives  depends  pri- 
marily upon  the  extent  and  degree  of  activity  of  the  tuberculous  process, 
and  conforms  to  a  great  extent  to  the  principles  of  prognosis  enumerated 
with  reference  to  the  pulmonary  infection.  In  addition  to  this  the 
outlook  for  the  patient  depends  largely  upon  the  cause  and  nature  of 
the  pleurisy  and  the  character  of  the  therapeutic  management.  Many 
effusions  may  remain  unresolved  for  years,  and  yet  not  seriously  affect 
the  welfare  of  the  invalid.  Other  pleurisies,  by  virtue  of  their  absorp- 
tion, not  infrequently  produce  a  disastrous  influence  upon  the  general 
condition.  Among  pulmonary  invalids  I  have  noted  that  the  develop- 
ment of  moderate  pleural  effusions  has  sometimes  been  followed  by 
most  gratifying  results,  which  had  previously  been  impossible  of  attain- 
ment. The  foregoing  preliminary  considerations  will  be  more  fully 
elaborated  in  connection  with  treatment. 

Serous  effusions  are  the  only  ones  likely  to  be  absorbed  or  not  to  re- 
accumulate  after  aspiration.  Exudates  which  gradually  exhibit  a  greater 
cloudiness  with  increasing  number  of  leukocytes  often  assume  eventually 
the  characteristics  of  a  purulent  effusion,  and  become  subject  to  the  prin- 
ciples of  prognosis  and  treatment  applicable  to  empyema. 

While  serous  effusions  are  much  more  benign  than  those  which  are 
purulent,  the  latter  variety  in  many  phthisical  patients  apparently 
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exercises  no  more  detrimental  effect  than  the  distinctly  serous  exudates. 
This  statement  applies  exclusively  to  sterile  effusions  unattended  by 
septic  absorption.  The  prognosis  varies  materially,  according  to  the 
specific  microorganism  present  in  the  exudate,  the  degree  of  constitu- 
tional disturbance,  and  the  nature  of  subsequent  treatment. 

The  observations  of  Courmont  concerning  the  seroprognosis  of  tuber- 
culous pleurisies  are  extremely  interesting.  He  has  shown  that  the 
degree  of  agglutinating  power  of  the  blood  in  typhoid  fever  is  com- 
paratively small  in  the  presence  of  the  more  virulent  infections,  and 
large  in  proportion  to  the  resistance  of  the  individual.  Griffon,  a  few 
years  later,  demonstrated  that  the  agglutinating  power  of  the  blood  in 
pneumonia  is  greatest  at  the  time  of  recovery,  and  almost  absent  in 
hopeless  cases.  Courmont  and  Arloing  have  reported  that  the  maximum 
agglutination  of  the  blood  is  pronounced,  as  a  rule,  in  benign  cases  of  pul- 
monary tuberculosis,  and  that  it  is  slight  in  the  desperate  forms.  Cour- 
mont has  devoted  a  vast  amount  of  study  to  the  agglutinating  power  of 
the  blood-serum  and  of  the  serous  effusions  in  tuberculous  and  non-tuber- 
culous pleurisies.  He  found  that  the  non-tuberculous  exudates  do  not 
agglutinate  the  bacillus  of  Koch,  and  that  the  greater  part  of  the  tuber- 
culous fluids  agglutinate  tubercle  bacilli  in  the  proportion  of  one  to  five 
up  to  one  to  twenty.  His  more  recent  conclusions  are  to  the  effect  that 
the  prognosis  of  tuberculous  exudates  is  favorable  in  proportion  to  a 
high  agglutinating  power  of  the  effusion,  and  becomes  more  grave  with 
a  diminution  or  absence  of  the  reaction.  The  maximum  agglutination 
took  place  as  the  patients  proceeded  toward  recovery,  while  a  diminution 
was  found  to  occur  as  the  condition  became  more  desperate.  His  con- 
clusions are  as  follows: 

"1.  The  mortality  is  about  25  per  cent,  in  cases  the  pleural  effusion 
of  which  has  agglutinating  power,  and  75  per  cent.,  on  the  contrary,  in 
those  in  which  the  fluid  has  no  agglutinating  power. 

"2.  Among  patients  with  an  agglutinating  effusion  the  number  of 
recoveries  is  large  in  proportion  as  the  agglutination  is  high. 

"3.  One  can  observe  the  agglutinating  power  of  the  effusion  increase 
in  proportion  as  the  case  progresses  to  recovery,  and,  on  the  contrary, 
diminish  in  those  patients  in  whom  the  termination  is  near." 

As  stated  upon  previous  pages,  sufficient  data  have  not  as  yet  been 
accumulated  to  justify  the  formation  of  definitely  affirmative  opinions 
regarding  the  invariable  value  of  agglutination  tests  for  either  diagnostic 
or  prognostic  purposes. 


CHAPTER  LVI 

TREATMENT  OF  SEROUS  EFFUSION 

To  avoid  confusion  it  is  well  to  consider  separately  the  management 
of  serous  and  purulent  effusions  among  phthisical  patients.  The  treat- 
ment of  serous  exudates  must  necessarily  vary  in  accordance  with  the 
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strength  and  vigor  of  the  invalid,  the  chronicity  of  the  effusion,  the 
degree  of  pain,  the  constitutional  disturbance,  and  the  extent  of  respira- 
tory and  cardiac  embarrassment. 

There  is  no  arbitrary  system  of  management  which  is  rationally  ap- 
plicable to  all  individuals.  Each  case  should  be  regarded  as  a  law  unto 
itself,  the  therapeutic  indications  being  determined  upon  the  merits  of 
the  patient,  as  well  as  the  effusion.  Irrespective  of  considerations  per- 
taining to  the  exudate,  the  course  of  procedure  must  be  modified  in  ac- 
cordance with  the  extent  and  activity  of  tuberculous  change  and  the 
apparent  effect  of  the  effusion  upon  the  general  condition.  The  primary 
consideration  relates  to  a  determination  as  to  whether  or  not  the  pleural 
involvement  is  doing  actual  harm  by  virtue  of  the  pain,  discomfort,  fever, 
dyspnea,  and  cardiac  embarrassment,  or  producing,  for  the  time  being, 
relief  of  cough,  severe  pleuritic  pain,  or  tendency  to  hemorrhage.  It  is 
at  once  obvious  that  upon  a  correct  interpretation  of  its  influence  will 
depend  an  intelligent  conception  of  its  management.  In  some  cases  it  will 
be  found  best  not  to  disturb  the  effusion,  while  in  others  the  indications 
for  energetic  interference  become  highly  imperative. 

The  precise  manner  of  procedure  appropriate  for  patients  who  are 
little  reduced  physically  is  scarcely  suitable  for  those  with  a  similar  effusion 
but  much  prostrated  from  prolonged  disease,  and  offering  but  very  slight 
prospects  for  recovery  from  the  pulmonary  condition.  Among  many 
individuals  the  size  and  effect  of  the  effusion  are  not  sufficient  to  demand 
operative  interference  in  order  to  save  life.  Whenever  the  local  condition 
is  such  as  to  demand  operations  of  necessity,  even  an  apparently  hopeless 
general  condition  should  in  nowise  preclude  the  effort  to  render  surgical 
aid.  It  is  needless  to  state  that  the  condition  of  the  patient  necessarily 
modifies  in  some  instances  not  only  the  choice  of  surgical  procedure,  but 
also  the  nature  of  the  medical  treatment.  Active  depletion,  venesection, 
and  catharsis,  though  of  undoubted  value  in  selected  cases,  nevertheless 
may  result  in  incalculable  injury  through  their  indiscriminate  use. 

Sometimes  relief  of  pain  is  urgently  indicated.  In  mild  cases  this 
may  be  accomplished  by  counterirritation,  blisters,  and  warm  applica- 
tions. Hot  flaxseed  poultices  are  occasionally  productive  of  great  com- 
fort. If  but  little  relief  is  afforded  by  such  means,  I  have  been^in  the 
habit  of  resorting  to  dry  cupping  of  the  chest  over  the  seat  of  pain,  and 
the  results,  as  a  rule,  have  been  highly  satisfactory.  Fixation  of  the  ribs 
by  tight  strapping  with  adhesive  plaster  often  gives  immediate  relief. 
It  is  desirable,  however,  that  the  overlapping  plaster  should  be  drawn 
very  tightly,  each  strap  being  not  less  than  two  inches  wide.  When  the 
pain  does  not  yield  to  such  measures,  recourse  may  be  taken  to  the  ad- 
ministration of  one  or  two  doses  of  morphin  hypodermatically  until  the 
early  suffering  is  in  part  controlled.  I  have  observed  several  obstinate 
cases  in  which  large  hypodermatic  doses  of  morphin  repeated  at  short 
intervals  have  been  insufficient  to  afford  relief.  In  a  few  instances  I 
have  not  hesitated  to  resort  to  free  general  venesection,  which  procedure 
has  been  followed  by  the  immediate  disappearance  of  pain. 

In  general  a  brisk  calomel  purge  should  be  early  administered,  fol- 
lowed by  the  daily  use  of  saline  cathartics,  large  watery  evacuations 
tending  to  promote  reabsorption  of  the  exudate.  The  salicylates  have 
been  found  to  induce  moderate  perspiration  and  to  aid  indirectly  m  the 
absorptive  process.  In  the  non-acute  cases,  and  particularly  in  the 
absence  of  fever,  potassium  iodid  is,  perhaps,  of  some  use  in  promoting 
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the  disappearance  of  the  effusion.  Simultaneously  with  efforts  to  hasten 
absorption  the  patients  should  be  instructed  to  ingest  but  small  quan- 
tities of  liquid.  It  is  interesting  to  note  that  among  pulmonary  invalids 
marked  general  improvement  may  occasionally  take  place  as  a  result 
of  the  development  of  small  effusions. 

Several  years  before  Murphy  proclaimed  his  treatment  of  tuberculosis 
by  the  introduction  of  nitrogen  gas  into  the  pleural  cavity,  it  had  been 
observed  that  the  compression  of  lung  by  pleural  effusions  sometimes 
produced  a  salutary  effect  upon  the  immediate  course  of  pulmonary  tu- 
berculosis. There  were  occasionally  manifested  a  diminution  of  fever, 
improvement  in  cough,  marked  lessening  of  the  expectoration,  absence  of 
previous  pleuritic  pains,  and  a  material  gain  in  weight.  The  prompt 
removal  of  the  effusion  by  aspiration  was  followed  in  several  instances  by 
an  aggravation  of  annoying  symptoms,  which  were  previously  held  in 
abeyance.  Such  procedure  was  frequently  the  precursor  of  an  exacerba- 
tion of  temperature,  increase  of  cough  and  expectoration,  loss  of  weight, 
and  an  apparent  renewed  activity  of  the  tuberculous  process.  This  would 
suggest  the  positive  benefit  sometimes  to  be  derived  from  the  intrapleural 
compression  of  lung  for  varying  periods.  It  should  be  remembered,  how- 
ever, that  a  favorable  influence  does  not  always  obtain,  even  in  pleural 
effusions;  that  these  benefits  are  usually  but  temporary,  and  that  no 
artificial  compression,  either  by  gas  or  external  contrivances,  save  in 
exceptional  instances,  and  to  fulfil  special  indications,  is  to  be  commended. 
In  other  words,  it  is  not  the  treatment  of  the  tuberculous  lung  per  se, 
nor  the  tuberculous  effusion  alone,  that  should  represent  the  effort  of 
the  medical  adviser,  but  rather  the  management  of  the  tuberculous 
individual. 

Laudable  as  have  been  the  attempts  to  secure  a  favorable  effect  upon 
the  tuberculous  process  by  direct  mechanical  compression,  it  must  be 
stated  that  the  clinical  results  have  not  been  particularly  gratifying.  It 
is  no  detraction  from  the  genius  of  Murphy  to  allude  to  the  frequent  im- 
practicability of  his  method,  and  to  discourage  its  adoption  for  general 
purposes.  It  remains,  however,  for  the  practitioner  to  take  cognizance 
of  the  practical  truth  emphasized  by  his  work,  to  the  effect  that  in  some 
cases  an  idiopathic  compression  from  serous  effusion  may  be,  for  the  time 
being,  of  distinct  value.  To  say  the  least,  efforts  to  secure  its  immediate 
removal  by  absorption  or  aspiration  are  not  invariably  demanded  among 
pulmonary  invalids.  The  practical  lesson  relates  to  whether  or  not  there 
exist  special  indications  for  its  removal.  At  this  juncture  the  advisability 
of  exploratory  puncture  or  aspiration  must  be  considered. 

Indications  and  Contraindications  for  Aspiration.— A  very  de- 
cided difference  of  opinion  exists  as  to  the  indications  for  and  against 
the  aspiration  of  pleural  effusions  in  pulmonary  phthisis.  The  majority 
of  clinicians  are  prone  to  advocate  the  withdrawal  of  the  exudate  as  soon 
as  the  diagnosis  is  established.  Their  attitude  is  based  upon  the  assump- 
tion that  the  longer  the  fluid  is  permitted  to  remain  in  the  pleural  cavity, 
the  greater  the  likelihood  of  firm  adhesive  inflammation,  permanent  lung 
compression,  bronchiectasis,  chronic  interstitial  pneumonia,  and  deformi- 
ties of  the  chest.  Their  position  is  apparently  justified  by  the  self- 
evident  truth  that,  generally  speaking,  no  individual  can  be  expected  to 
derive  benefit  from  a  pleural  effusion,  and  that  there  is  no  justifiable  excuse 
for  withholding  its  removal  until  the  advent  of  dangerous  symptoms. 
They  assume,  further,  that  compression  of  lung  from  any  cause  is  not  good 
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for  the  patient  or  the  lung.  It  must  be  admitted  that  these  postulatory 
statements  are  absolutely  correct  as  far  as. they  apply  to  non-consump- 
tives, and  even  to  the  majority  of  phthisical  patients  suffering  from  acute 
pleural  effusion.  From  the  observation  of  many  cases  of  pleural  effusion 
among  pulmonary  invalids,  both  with  and  without  aspiration,  I  have  been 
constrained  for  some  years  to  take  exception  to  this  as  an  invariable  pro- 
cedure. 

Consumptives  should  scarcely  be  embraced  in  the  same  category  with 
non-tuberculous  cases  as  far  as  pertains  to  the  indications  for  aspiration. 
In  the  pleural  effusions  of  pulmonary  invalids  a  new  element  is  introduced, 
which  does  not  appear  among  the  so-called  idiopathic  cases.  The  indi- 
cations for  the  removal  of  the  effusion  are  subject  to  considerable  vari- 
ation, according  to  the  acuteness  or  chronicity  of  the  exudate,  the  likeli- 
hood of  its  reaccumulation,  and  the  general  condition.  Tuberculous 
cases  should  not  be  aspirated  save  in  the  presence  of  certain  special 
indications,  the  mere  existence  of  a  moderate  pleural  effusion  in  a  con- 
sumptive affording  insufficient  warrant  for  its  immediate  removal. 
If  the  effusion  be  of  such  extent  as  to  occasion  cardiac  or  respiratory 
embarrassment,  the  demand  for  its  withdrawal  is  peremptory  and  brooks 
no  delay.  Even  the  character  of  the  effusion  constitutes  no  absolutely 
reliable  guide  as  to  the  method  of  procedure  in  consumptives.  The 
principle  of  surgery  that  pus  wherever  found  should  be  evacuated  does 
not  always  hold  true  with  reference  to  pleural  effusions  in  phthisical 
patients.  In  such  cases  the  consideration  is  not  so  much  the  character 
of  the  effusion,  as  its  effect.  This  phase  of  the  subject  will  be  discussed 
in  connection  with  empyema. 

In  order  to  afford  greater  clearness,  it  is  well  to  review  briefly  the 
manner  in  which  spontaneous  absorption  is  supposed  to  take  place  and 
the  arguments  that  have  been  advanced  upon  pathologic  grounds  for 
its  early  aspiration. 

Forchheimer  has  recently  called  attention  to  the  methods  by  wriich 
serous  effusions  are  removed  by  nature.  Absorption  by  the  veins  is 
shown  to  be  enhanced  up  to  a  certain  point  by  the  increased  intra- 
pleural  pressure  occasioned  by  the  effusion,  but  later  to  be  much  dimin- 
ished or  entirely  absent  on  account  of  the  compression  of  the  veins 
themselves.  West,  as  quoted  by  Forchheimer,  takes  the  ground  that 
absorption  occurs  much  more  through  the  lymphatics  than  through  the 
veins.  He  likens  the  pleural  cavity  to  a  lymph-space  possessing  a 
lining  of  endothelial  cells,  the  interlying  stomata  forming  the  openings 
of  lymph-capillaries  which  finally  lead  into  the  thoracic  duct.  In  the 
presence  of  a  large  effusion  absorption  through  the  lymphatics  is  sup- 
posed to  cease  on  account  of  the  greatly  diminished  respiratory  act  and 
the  consequent  inefficient  " lymph-pump."  Forchheimer  regards  the 
compression  of  the  lung  by  the  pleural  effusion  as  an  essential  factor 
in  the  diminished  absorption,  because  of  the  simultaneous  compression 
of  the  stomata  and  the  lymph-vessels,  as  well  as  the  veins.  He  thus 
explains  the  absence  of  absorption  in  less  extensive  effusions  because 
of  a  similar  effect  upon  the  smaller  portion  of  lung. 

It  would  seem  rather  difficult  to  explain  upon  this,  hypothesis  the 
rapid  absorption  that  sometimes  takes  place  even  in  large  effusions  fol- 
lowing the  removal  of  a  comparatively  small  portion  of  the  exudate. 
Irrespective  of  the  pathologic  cause,  it  is  known,  however,  that  the  larger 
the  effusion,  the  less  likelihood  of  absorption.  Doerfler's.  work  is  also 
30 
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referred  to  in  connection  with  pleural  exudates  of  tuberculous  nature. 
It  is  shown  that  with  the  prompt  removal  of  the  fluid  by  aspiration  a 
preexisting  anemia,  due  to  the  compression,  is  followed  by  an  artificial 
hyperemia.  This  hyperemia  is  claimed  to  be  more  or  less  permanent  by 
reason  of  vasomotor  paralysis,  and  is  apparently  analogous  in  principle 
to  the  Bier  treatment  of  inflammations.  If  this  be  true,  an  increased 
leukocytosis  is  inevitable,  with  a  resulting  increased  formation  of  connec- 
tive tissue,  which  is  supposed  to  inhibit  to  some  extent  the  further  prog- 
ress and  development  of  the  tubercle. 

The  above  is  the  argument  in  favor  of  the  performance  of  early  aspira- 
tion in  pleural  effusions,  and  may  be  accepted  as  applicable  in  part  to 
the  non-tuberculous  as  well  as  the  tuberculous  varieties.  In  view  of 
these  reasons,  together  with  the  greater  likelihood  of  permanent  lung 
compression  and  the  danger  of  sudden  death,  it  would  seem  that  there 
could  be  no  valid  ground  to  dispute  the  wisdom  of  prompt  aspiration  in 
all  cases  of  pleural  effusion  provided  there  is  not  coexistent  such  pulmo- 
nary involvement  as  to  modify  conclusions  in  individual  instances.  In 
some  cases  the  condition  of  the  patient  is  of  more  essential  importance 
than  the  existence  of  a  moderate  exudate  producing  no  subjective  symp- 
toms. The  logic  of  clinical  facts  regarding  the  welfare  of  the  phthisical 
invalid  will  be  found  more  satisfying  in  the  treatment  of  pleural  effusions 
among  consumptives  than  adherence  to  formulated  theories.  There 
can  be  no  doubt  as  to  the  wisdom  of  aspiration  in  cases  of  acute  effusion 
associated  with  fever,  dyspnea,  increased  cough,  or  with  the  development 
of  symptoms  dangerous  to  life.  The  majority  of  serous  effusions  among 
consumptives,  however,  are  of  insidious  origin,  exhibiting  a  definite 
chronicity  in  their  course,  a  tendency  to  reaccumulate  after  aspiration 
and  an  inability  to  attain  large  proportions  on  account  of  antecedent 
pulmonary  and  pleuritic  change. 

In  chronic  effusions  it  is  not  necessary  to  resort  invariably  to  aspira- 
tion in  the  absence  of  fever  and  dyspnea,  or  of  such  degree  of  mechanical 
compression  as  threatens  seriously  to  embarrass  cardiac  and  respiratory 
functions.  If  these  conditions  exist,  however,  removal  of  the  liquid 
should  be  performed  regardless  of  all  other  considerations. 

Rules  for  the  Performance  of  Aspiration. — It  is  unnecessary  to 
discuss  at  length  the  modus  operandi  of  aspiration.  The  necessity  for 
the  observance  of  aseptic  rules  with  reference  to  the  needle,  the  skin, 
and  the  hands  of  the  operator  are  too  well  understood  to  warrant  repeti- 
tion. It  is  perhaps  well  to  suggest  a  few  simple  precautions  which  I 
have  found  to  be  of  considerable  value.  These  relate  to  the  apparatus, 
the  position  of  the  patient,  the  site  of  puncture,  and  the  technic  of  the 
operation. 

1.  Let  it  be  adopted  as  a  cardinal  and  invariable  rule  that  the  aspirat- 
ing apparatus  should  be  overhauled  at  short  intervals  in  order  that 
it  may  be  constantly  in  admirable  working  order.  There  is  nothing 
more  humiliating  to  the  physician  than  to  prepare  the  invalid  for  aspira- 
tion, to  subject  him  to  the  mental  perturbation  incident  to  the  procedure, 
to  inflict  a  certain  amount  of  pain  upon  the  insertion  of  the  needle,  and 
then  discover,  to  his  unutterable  chagrin,  that  the  apparatus  is  out  of 
repair.  After  a  troubled  anticipation  of  the  operation  and  an  experience 
with  the  needle  not  to  say  pleasant,  the  invalid  is  unlikely  to  view  with 
perfect  complacency  the  failure  of  the  physician  to  have  the  apparatus 
in  complete  readiness.  Preparatory  to  each  aspiration  the  apparatus 
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should  be  examined  with  care  and  its  working  efficiency  tested  both 
before  and  after  the  attachment  of  the  needle. 

2.  The  operation  should  be  performed  with  the  patient  in  a  sitting 
posture,  either  near  the  edge  of  the  bed  or  upon  a  chair  with  a  small 
table  conveniently  at  hand  upon  which  to  support  the  receiving  bottle. 
It  is  not  wise  to  perform  the  operation  with  the  patient  in  the  recumbent 
position  unless  forced  to  do  so  in  very  exceptional  instances.     The  hand 
of  the  affected  side  should  rest  upon  the  opposite  shoulder,  with  the 
elbow  thrown  as  far  forward  as  possible,  thus  widening  perceptibly  the 
intercostal  spaces.     The  patient  should  always  be  supported,  no  matter 
how  excellent  the  apparent  condition,  and  a  nurse  or  attendant  detailed 
to  note  carefully  the  character  of  the  pulse  during  the  operation.     It  is 
a  good  plan  to  administer  a  generous  alcoholic  stimulant  just  before  the 
insertion  of  the  needle.     In  the  event  of  nausea  and  vomiting,  faintness, 
or  irritating  cough,  the  aspiration  should  immediately  be  suspended. 
At  such  times  the  needle  should  be  completely  removed  for  the  time 
being,    although    coughing   will   frequently   subside   without   its   with- 
drawal if  the  removal  of  the  liquid  is  stopped  temporarily.     If  cough- 
ing persists  and  becomes  paroxysmal,  it  is  better  to  cease  operations 
altogether  and  reserve  further  aspiratory  efforts  for  a  future  time. 

3.  Various  regions  of  the  chest  have  been  advised  as  the  most  favor- 
able sites  for  paracentesis.     Some  clinicians  prefer  a  posterior  location, 
advocating  the  eighth  or  ninth  interspace  in  the  posterior  axillary  line. 
Others  aspirate  in  more  lateral  regions,  selecting  the  midaxillary  or  an- 
terior axillary  line  in  the  sixth  or  seventh  interspace.     There  exists  no 
conventional  site  for  operation  applicable  to  all  cases  of  pleural  effusion. 
Of  chief  importance  are  the  accurate  location  of  the  exudate  by  means  of 
the  physical  signs,  and  aspiration  over  the  site  of  the  effusion.     In  large 
general  pleural  exudates  the  precise  point  of  puncture  is  not  always  of 
material  consequence.    The  aspiration  is  often  easier  in  the  more  lateral 
regions  than  in  the  back,  as  the  rib-spaces  are  wider  and  the  chest-wall 
thinner.     There  is,  however,  less  likelihood  of  injuring  immediate  struc- 
tures if  the  aspiration  is  performed  in  the  lower  posterior  region,  preferably 
in  the  eighth  space,  in  the  scapular  line.    There  is  admittedly  more  difficulty 
in  the  introduction  of  the  needle  at  this  point,  but  if  carefully  inserted, 
the  greater  thickness  of  the   muscular  wall   and  the  proximity  of  the 
ribs  are  of  minor  consequence.     The  selection  of  the  same  point  for  as- 
piration is  particularly  advantageous  in  cases  of  small  general  effusions 
because  of  their  invariable  location  at  the  base  as  shown  in  Fig.  119. 
Unless  the  puncture  is  made  in  the  lower  portion  of  the  back,  not  far 
from  the  scapular  line,  the  needle  will  be  inserted  considerably  outside  of 
the  effusion.    The  selection,  therefore,  of  such  an  area  for  aspiration  is 
peculiarly  advantageous  for  small  effusions,  and  none  the  less  satisfactory 
for  the  larger  exudates.     In  a  great  many  instances  failure  to  observe 
this  precaution  explains  a  negative  aspiration  despite  an  actual  exis- 
tence of  the  effusion. 

In  the  circumscribed  pleurisies  so  frequent  among  consumptives, 
the  preferable  site  for  aspiration  is  the  place  where  the  signs  ^  suggest 
the  presence  of  liquid,  regardless  of  its  location.  When  the  signs  are 
of  doubtful  interpretation,  a  degree  of  confirmatory  evidence  is  estab- 
lished by  the  presence  of  local  tenderness  upon  firm  pressure,  to  which 
consideration  Musser  has  recently  called  attention. 

4.  As  to  the  technic  of  the  operation,  it  is  well  to  exhaust  the  air 
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from  the  receiving  bottle  before  the  insertion  of  the  needle.  The  best 
results,  however,  will  be  obtained  by  the  not  too  rapid  withdrawal  of 
the  exudate.  A  complete  negative  pressure  within  the  bottle  produces 
a  forceful  expulsive  stream  from  the  pleural  cavity.  It  is  sometimes 
attended  by  a  sudden  expansion  of  the  lung,  which  is  productive  of  dis- 
agreeable symptoms.  Local  anesthesia  may  be  satisfactorily  produced  by 
a  spray  of  ethyl  chlorid,  which,  on  the  whole,  is  preferable  to  the  hypo- 
dermatic injection  of  cocain  into  the  soft  parts. 

The  needle  should  be  introduced  slowly,  as  it  is  often  difficult  to  avoid 
the  edge  of  a  rib.  If  the  needle  is  inserted  in  this  manner,  no  damage  is 
inflicted  either  to  the  patient  or  to  the  needle,  which  is  not  always  the 
case  in  the  event  of  a  sudden  and  forceful  thrust.  It  is  well  to  keep  close 
to  the  upper  margin  of  the  rib  in  order  to  avoid  the  possible  danger  of 
piercing  an  intercostal  artery.  I  have  never  observed  this  accident, 
but  have  known  of  its  occurrence  in  a  single  case  resulting  in  the  death  of 
the  patient,  the  nature  of  the  accident  being  confirmed  by  autopsy.  The 
distance  to  which  the  needle  should  be  inserted  is,  of  course,  dependent 
upon  the  age  of  the  individual  and  the  thickness  of  the  outer  chest-wall. 
A  considerable  resistance  to  the  point  of  the  needle  is  presented  by  the 
pleura,  which  is  frequently  tough  and  greatly  thickened.  After  some 
experience  has  been  acquired  in  the  performance  of  aspiration,  the  physi- 
cian is  enabled  to  recognize  when  the  pleura  has  been  pierced. 

After  a  portion  of  the  fluid  has  been  removed,  the  visceral  pleura 
approaches  more  and  more  the  parietal  layer,  and  in  many  instances 
becomes  lacerated  by  the  point  of  the  needle,  unless  due  precaution  is 
taken  to  avoid  this  occurrence.  For  this  reason  the  needle,  after  its 
insertion,  should  not  be  permitted  to  remain  unsupported  by  the  hand  of 
an  attendant  or  of  the  operator.  The  proximal  extremity,  with  the 
attached  tube,  should  rest  gently  in  the  open  hand  in  order  to  give  it 
support  and  maintain  its  position  at  a  right  angle  to  the  chest-wall.  In 
this  way  it  is  comparatively  easy  to  recognize  the  instant  that  the  visceral 
pleura  impinges  upon  the  point,  and  early  opportunity  is  afforded  for  the 
partial  withdrawal  of  the  needle  before  damage  is  inflicted.  A  very 
slight  withdrawal  is  advisable  after  the  removal  of  about  twelve  ounces 
of  liquid,  in  anticipation  of  the  nearer  approach  of  the  lung  to  the  chest- 
wall.  It  is  not  wise  to  remove  over  thirty-two  ounces  at  one  time,  and 
in  many  cases  a  smaller  amount  is  preferable.  Upon  cessation  of  the 
stream  a  recurring  flow  may  be  obtained  by  lifting  the  outer  end  of  the 
needle,  thus  depressing  the  point.  This  sometimes  occasions  a  little 
discomfort  to  the  patient,  but  often  permits  the  removal  of  considerably 
more  exudate  without  necessitating  a  lower  puncture. 

It  is  not  advisable  to  exhaust  the  air  in  the  receiving  bottle  during 
the  act  of  aspiration.  If  the  stream  becomes  scanty,  it  is  well  to  turn  the 
stopcock  in  the  tube  and  prevent  free  communication  with  the  pleural 
cavity  before  the  air  is  further  exhausted  within  the  bottle.  It  is  not 
advisable  to  attempt  the  removal  of  a  pleural  effusion  without  the  pres- 
ence of  at  least  a  nurse  or  attendant.  Extreme  faintness  on  the  part  of 
the  patient  is  by  no  means  infrequent.  I  recollect  one  instance  in  wrhich, 
during  the  aspiration  of  a  medical  student,  an  accompanying  relative 
who  was  rendering  assistance  suddenly  fainted,  and  the  patient  shortly 
after  experienced  a  remarkably  severe  epileptic  convulsion.  Fortunately, 
I  was  able  to  withdraw  the  needle  without  accident  as  the  patient 
fell,  and  no  serious  injury  was  inflicted,  but  the  lesson  is  apparent  that 
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the  patient  should  always  be  supported  and  the  general  condition  con- 
stantly noted  by  a  competent  assistant. 

It  is  advocated  by  some  to  delay  aspiration  until  fever  has  ceased,  on 
the  ground  that  the  rise  of  temperature  indicates  a  continuance  of  inflam- 
matory action,  and  presupposes  a  recurrence  of  the  effusion.  If,  however, 
indications  for  removal  relating  to  the  pulse  and  respiration  are  per- 
fectly clear,  aspiration  should  be  performed  regardless  of  fever.  On  the 
other  hand,  a  persisting  fever  attending  a  moderate  effusion  without 
other  clinical  manifestations  suggests  the  expediency  of  operation. 
Without  the  exhibition  of  so  clearly  defined  data  there  is  no  excuse 
for  resorting  to  the  aspirating  needle,  even  to  the  extent  of  an  explora- 
tory puncture. 

Those  who  regard  as  a  myth  the  danger  of  converting  a  serous  effusion 
into  a  purulent  one  by  the  introduction  of  the  needle  have  certainly  been 
most  fortunate  in  their  technic  or  have  had  but  little  experience.  Several 
times,  after  a  scrupulous  disinfection  of  skin  and  hands,  the  introduction 
of  an  aseptic  needle  has  been  sufficient  to  convey  an  infection  into  the 
pleural  cavity  with  unfortunate  sequelae.  The  use  of  the  exploratory 
needle  for  purely  diagnostic  purposes  is  entirely  without  any  justification 
in  these  cases.  Given  a  case  of  pleural  effusion  of  any  nature  and  extent, 
if  the  clinical  indications  for  its  removal  be  sufficiently  clear,  ordinary 
aspiration  may  be  employed.  With  the  additional  information  secured 
through  the  gross  appearance  and  the  bacteriologic  examination  of  the 
exudate,  a  subsequent  course  of  procedure  can  be  safely  and  intelligently 
conducted.  If,  however,  upon  the  merits  of  the  clinical  symptoms  the 
indications  do  not  demand  removal,  meddlesome  and  dangerous  inter- 
ference should  not  be  indulged  in  simply  for  the  purpose  of  diagnosis, 
which  for  the  moment  is  relatively  unimportant. 

Contrary  to  the  opinion  entertained  by  some  that  the  character  of 
the  treatment  is  directly  dependent  upon  the  nature  of  the  effusion, 
let  it  be  asserted  that  among  consumptives  the  question  of  entering 
the  pleural  cavity  should  be  decided  strictly  upon  the  combination  of 
symptoms  and  physical  signs.  In  all  such  cases  these  may  furnish  sufficient 
data  to  constitute  a  safe  working  basis  without  recourse  to  that  refinement 
of  diagnosis  which  exalts  the  findings  of  the  laboratory  and  the  autopsy 
at  the  expense  of  the  patient.  If  the  clinical  manifestations  warrant 
the  performance  of  aspiration,  or  assuming  that  the  pleural  cavity  has 
already  been  entered,  it  is  conceded  that  the  future  management  is  subject 
to  some  extent  to  the  character  of  the  effusion.  The  present  contention 
is  simply  that  among  pulmonary  invalids  the  precise  determination  of 
the  nature  of  the  liquid  by  routine  exploratory  puncture  is  entirely 
unnecessary  as  regards  a  future  course  of  action,  in  view  of  the  guidance 
and  direction  afforded  by  other  means. 
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CHAPTER  LVII 
EMPYEMA 

Clinical  Manifestations. — Before  proceeding  directly  to  the  treat- 
ment of  purulent  pleurisies  it  is  well  to  call  attention  briefly  to  certain 
features  of  symptomatology  and  diagnosis  which  are  especially  common 
to  this  variety. 

On  account  of  the  presence  of  unyielding  adhesions,  circumscribed 
empyema  is  more  frequent  among  consumptives  than  among  non-tuber- 
culous individuals.  Circumscribed  purulent  exudates  may  exist  not 
only  between  the  lung  and  the  chest-wall,  but  also  between  the  dia- 
phragm and  the  lung  or  the  separate  lobes  of  the  lung.  Empyema  may 
result  from  caries  of  rib  or  vertebra,  serous  pleurisy,  or  an  intercurring 
pneumonia  and  typhoid.  Allusion  has  been  made  to  the  fact  that 
effusions  of  this  character  may  be  of  gradual  or  of  acute  onset,  accom- 
panied in  some  cases  by  general  systemic  infection,  and  in  others  with- 
out the  slightest  evidence  of  constitutional  disturbance.  The  younger 
the  patient,  the  more  likely  are  the  symptoms  to  be  acute  in  nature. 
Cases  associated  with  systemic  infection  are  characterized  by  chills, 
fever,  sweats,  and  frequently  leukocytosis.  Cases  exhibiting  marked 
septic  phenomena  are  usually  of  streptococcic,  pneumococcic,  or  staphylo- 
coccic  origin. 

Pain  is  comparatively  unimportant,  other  than  it  may  at  times  afford 
an  indication  of  the  probable  site  of  the  infection.  Localized  tenderness 
is  of  much  greater  importance  than  pain.  Musser  lays  great  stress  upon 
firm  and  deep  pressure  in  the  interspaces  in  an  effort  to  elicit  a  point  of 
tenderness  which  may  suggest  the  site  of  the  empyema.  Purulent 
effusions,  however,  often  exist  entirely  devoid  of  any  rational  symptoms 
suggestive  of  their  presence.  Their  early  recognition  necessitates  pains- 
taking examination  of  the  chest,  which  should  be  repeated  at  short 
intervals. 

Among  pulmonary  invalids  unilateral  immobility  of  the  chest-wall 
or  a  localized  impairment  of  expansion  is  of  much  less  significance  than 
among  the  non-tuberculous,  because  of  other  pathologic  changes  cap- 
able of  producing  a  limited  respiratory  movement.  The  attention  of 
the  examiner,  however,  may  be  directed  by  this  means  to  detailed  phys- 
ical investigation.  Edema  of  the  chest-wall  is  sometimes  present, 
though  not  a  constant  accompaniment  of  empyema.  In  some  cases  the 
pus  accumulation  may  rupture  spontaneously  into  a  bronchial  tube  and 
be  discharged  through  the  mouth  in  large  quantities,  or  produce  death 
from  inundation  of  the  bronchial  tract.  Rarely,  the  purulent  exudate 
may  point  externally  and  be  evacuated  in  this  manner — the  so-called 
"empyema  necessitatis."  Among  consumptives  the  vocal  fremitus  in 
interlobar  empyemas  is  vague  and  capable  of  misinterpretation,  on 
account  of  the  transmission  of  the  vibrations  through  areas  of  pulmo- 
nary consolidation. 

A  consideration  of  some  importance  pertaining  to  percussion  signs 
in  such  cases  is  the  relation  of  the  area  of  dulness  to  the  interlobar  septa. 
Musser  has  been  particularly  successful  in  locating  purulent  empyemas 
by  following  the  lines  of  the  septa.  He  reports  the  area  of  dulness  well 
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below  the  lobar  fissures  in  cases  in  which  the  empyema  exists  deeply 
between  the  lobes.  Despite  the  absence  of  breath-  and  voice-sounds  over 
a  given  area  it  is  not  especially  infrequent  to  distinguish  in  these  cases 
an  increased  Skodaic  tympany. 

On  account  of  the  antecedent  pathologic  changes  in  the  lung  and 
pleura  among  pulmonary  invalids,  but  little  importance  need  be  attached 
to  the  shape  or  location  of  the  pleural  effusion. 

An  auscultatory  feature  of  special  interest  in  connection  with  the 
small  empyemas  of  consumptives  is  the  remarkable  frequency  with 
which  moist  bubbling  rales  are  transmitted  with  perfect  clearness  through 
a  considerable  effusion.  This  phenomenon  has  frequently  led  to  errors 
in  diagnosis  because  of  the  inference  that  the  presence  of  loud  bubbling 
rales  is  incompatible  with  an  effusion. 

Exploratory  Puncture. — The  possible  dangers  attending  exploratory 
puncture  are  more  practical  than  is  usually  supposed.  The  negative 
results  which  so  often  attend  its  employment  are,  to  say  the  least,  mis- 
leading, and  permit  dangerous  delays.  Stone  has  recently  emphasized 
the  folly  of  thrusting  large,  long  needles  into  the  pulmonary  tissue  in 
a  vain  search  for  obscure  interlobar  exudates,  and  recommends  strongly 
the  preliminary  employment  of  the  x-ray  before  resorting  to  this  expedient, 
with  which  my  own  views  have  long  been  in  accord.  This  line  of  remark 
with  reference  to  the  inadvisability  of  paracentesis  for  diagnostic  purposes 
is  not  to  be  construed  as  opposing  aspiration  with  a  large-sized  needle 
whenever  the  symptoms  and  physical  signs  or  x-ray  findings  suggest  the 
expediency  of  such  undertaldng.  I  would  sooner  resort  to  efficient 
surgical  exploration  of  a  suspicious  area,  provided  the  subjective  and 
objective  signs  were  sufficiently  clear,  than  to  dismiss  such  interference 
solely  on  the  evidence  of  repeated  negative  exploratory  puncture. 

It  is  unwise,  however,  to  accept  the  more  or  less  radical  position 
assumed  by  some  in  favor  of  surgical  investigation,  unless  there  is  clinical 
evidence  of  an  undoubted  localized  focus  of  infection.  Certain  it  is 
that  the  chest  cannot  be  opened  and  explored  with  the  same  impunity 
as  the  abdomen,  on  account  of  the  possibility  of  inducing  a  dangerous 
pneumothorax.  It  is  true  that  the  advances  in  the  technic  of  intra- 
thoracic  surgery  have  been  very  great  during  the  past  few  years.  The 
introduction  of  the  negative  pressure  cabinet  and  the  improvement  of 
positive  pressure  methods  may  lessen  to  a  great  extent  the  dangers  of 
pneumothorax.  Notwithstanding  the  justification  thus  afforded  for 
surgical  interference  in  exceptional  cases,  such  procedure  is  quite  unwar- 
ranted unless  the  intrathoracic  conditions  are  clearly  shown  to  be  non- 
amenable  to  medical  treatment. 

Surgical  measures  designed  for  the  relief  of  patients  with  pulmonary 
abscess  and  gangrene  are  eminently  rational,  and  in  proper  hands  pro- 
ductive of  very  satisfying  results.  Korte  has  recently  reported  28 
operations  for  abscess  or  gangrene  of  the  lung  with  20  recoveries,  10  of 
which  have  been  subjected  to  confirmation  through  a  period  of  four 
years.  Only  4,,  however,  recovered  out  of  15  with  bronchiectatic  cavities. 
He  deplores  the  use  of  the  exploratory  needle  until  after  the  thorax  has 
been  opened,  thus  diminishing  the  danger  of  infection  of  the  pleural  cavity. 
He  recommends  an  extensive  exposure  of  the  field  of  operation  by  the 
subperiosteal  resection  of  two  or  three  ribs.  When  the  parietal  and 
visceral  layers  of  pleura  are  not  adherent,  he  advises  the  suturing  of 
the  lung  about  the  opening.  In  searching  for  an  abscess  cavity  in  the 
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pulmonary  tissue  both  palpation  and  the  exploratory  needle  may  be 
used. 

I  will  cite  briefly  an  interesting  experience  which  illustrates  the  dif- 
ficulties so  frequently  encountered  in  the  diagnosis  and  management  of 
intrathoracic  disease. 

The  patient  was  a  woman  of  twenty-seven  years  who  came  to  Colorado 
from  Tennessee  on  account  of  suspected  pulmonary  tuberculosis.  Her 
illness  had  been  of  six  months'  duration,  following  an  acute  onset  which 
was  characterized  by  severe  pleuritic  pain  lasting  nearly  six  weeks. 
There  had  been  much  loss  of  strength  and  flesh,  with  constant  fever  and 
severe  cough,  the  expectoration  being  purulent  and  amounting  to  about 
six.  ounces  daily.  Upon  arrival  she  was  markedly  anemic,  emaciated, 
and  experienced  moderate  dyspnea  upon  slight  exertion,  the  temperature 
ranging  between  102°  and  103°  F.,  and  the  pulse  from  120  to  130.  There 
were  almost  daily  chills.  Upon  examination  the  respiratory  movements 
upon  the  right  side  were  found  somewhat  limited.  There  was  moderate 
dulness  in  the  back  from  the  spine  of  the  scapula  to  the  base;  also  in 
front  from  the  fourth  rib  to  the  base,  and  in  the  axilla.  Respiratory 
sounds  throughout  this  region  were  enfeebled  and  markedly  distant. 
There  was  complete  absence  of  vocal  fremitus  and  vocal  resonance. 

The  symptoms  and  signs  pointed  to  an  intrathoracic  pus-collection, 
probably  of  pleural  origin.  Aspiration  was  practised  in  the  eighth  inter- 
space in  the  line  of  the  angle  of  the  scapula  with  negative  result.  This  was 
repeated  several  times  during  the  ensuing  week,  until  at  least  seven  or 
eight  punctures  had  been  made.  Despite  failure  to  discover  pus  it  was 
impossible  to  entertain  any  other  diagnosis  than  that  of  an  abscess  within 
the  chest.  It  was  determined  to  explore  the  lung  itself,  but,  owing  to 
inability  to  elicit  tenderness  at  any  point,  or  to  detect  a  sharply  circum- 
scribed area  of  flatness,  it  was  somewhat  difficult  to  select  a  site  for 
deep  exploration.  The  needle  was  inserted  nearly  to  its  full  length 
(four  inches)  at  a  point  just  below  and  slightly  within  the  lower  angle  of 
the  scapula.  Something  less  than  an  ounce  of  pus  was  withdrawn,  which 
was  found  to  be  of  streptococcic  nature. 

One  or  two  days  subsequently  rib  resection  was  performed  at  this 
point  by  Dr.  Charles  A.  Powers.  Extremely  firm  and  extensive  pleural 
adhesions  entirely  obliterated  the  pleural  cavity  at  the  site  of  operation. 
The  insertion  of  the  needle  through  the  deeply  injected  pleura  into  the 
lung  resulted  in  the  withdrawal  of  one-half  teaspoonful  to  one  teaspoonful 
of  pus.  A  deep  incision  was  made  into  the  lung,  and  was  followed  by 
moderate  finger  curettage.  All  the  lung  tissue  within  reach  of  the  finger 
was  found  honeycombed  with  very  small  pus-cavities.  The  trabeculse 
were  broken  down  as  much  as  possible  with  the  finger,  and  a  single  pul- 
monary cavity,  the  size  of  a  small  orange,  was  produced  into  which 
drainage-tubes  were  inserted. 

There  was  no  elevation  of  temperature  following  the  operation.  The 
patient  gained  thirty-five  pounds  in  weight,  assumed  a  healthy  appear- 
ance, and  was  sent  home  at  the  end  of  three  and  one-half  months  in 
excellent  general  condition,  the  physical  signs,  however,  remaining 
practically  unaltered.  Advices  received  from  her  attending  surgeon 
inf'Nashville,  Dr.  McGannon,  are  to  the  effect  that  her  general  condition 
remains  excellent,  although  the  abscess  is  discharging  slightly.  She 
has  had  one  or  two  slight  hemorrhages  following  paroxysmal  cough. 
The  site  of  the  operation  is  shown  in  the  accompanying  photograph 
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(Fig.  128),  taken  shortly  after  her  return.  The  extent  of  pathologic 
change  in  the  lung  is  seen  in  the  skiagraph  recently  made. 

The  important  lesson  to  be  learned  from  such  an  experience  is  to  the 
effect  that  exploratory  operation  should  be  resorted  to  despite  negative 
punctures,  provided  the  symptoms  and  signs  point  strongly  toward  an 
intrathoracic  pus-collection.  I  know  this  to  be  contrary  to  the  teaching 
of  many  surgeons,  who  decline  to  extend  operative  interference  in  thoracic 
cases  unless  a  verification  of  the  condition  is  afforded  by  the  use  of  the 
needle.  It  is  easy  to  appreciate  that  in  this  case  pus  might  not  have 
been  discovered  even  after  numerous  attempts  at  aspiration.  In  such 
event  the  patient  must  have  inevitably  proceeded  to  a  rapidly  fatal  issue. 

Another  highly  important  case  presenting  some  obscure  features 
upon  physical  examination  is  shown  in  Fig.  129.  The  patient  has  recently 
consulted  me,  five  years  after  a  severe  attack  of  diphtheria.  During  the 


Fig.  128. — Showing  site  of  operation  in  pulmonary  abscess  with  recovery.     (Compare  with  radio- 
graph, Fig.  101,  on  p.  368.) 

intervening  period  he  had  suffered  much  from  paroxysmal  cough  and 
copious  expectoration,  and  at  times  moderate  degrees  of  temperature 
elevation,  and  chilling.  The  face  was  dusky  and  slightly  bloated,  the 
ends  of  the  fingers  clubbed,  nails  somewhat  cyanotic,  and  the  sputum  very 
offensive.  Tubercle  bacilli  were  not  found,  but  a  great  variety  of  other 
microorganisms  were  demonstrated  in  the  sputum.  While  the  clinical 
symptoms  were  those  of  fetid  bronchitis  with  probable  bronchiectatic 
cavities,  the  preliminary  physical  examination  suggested  the  possibility 
of  empyema.  Involvement  of  the  pleura  was  excluded,  however,  after 
several  negative  exploratory  punctures.  The  physical  signs,  as  indicated 
in  the  illustration,  suggested  a  provisional  diagnosis  of  .either  pulmonary 
abscess  or  bronchiectatic  dilatation,  the  latter  conclusion  being  consider- 
ably strengthened  by  the  z-ray  findings  (see  Fig.  100).  Operation  is 
now  recommended. 

Among  consumptives  a  decision  relative  to  the  expediency  of  explo- 
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ratory  puncture  is  in  many  cases  extremely  difficult.  As  a  general 
rule,  routine  recourse  to  the  use  of  the  exploring  needle  as  a  means  of 
diagnosis  is  productive  of  less  satisfactory  results  than  are  obtained  by 
reserving  aspiration  for  those  cases  exhibiting  positive  surgical  indica- 
tions for  its  employment. 

Methods  of  Treatment. — In  former  years  it  was  the  general  dictum 
of  the  medical  profession  that  the  treatment  of  all  cases  of  empyema 
should  be  that  of  surgical  interference,  the  only  difference  of  opinion 
relating  to  the  choice  of  method.  It  may  be  of  interest  to  quote  brief 
extracts  from  a  paper  prepared  by  me  thirteen  years  ago,  and  deter- 
mine to  what  extent  one  can  indorse  the  views  then  entertained. 

"The  important  practical  thought  to  be  emphasized  in  this  connec- 
tion is  the  recognition  of  the  existence 
of  several  species  of  bacteria  in  the 
exudate,  endowed  with  varying  prop- 
erties and  possessing  marked  differ- 
ences in  their  virulence.  The  most 
benign  of  these  characterize  the  em- 
pyemas  of  children  and  the  meta- 
pneumonic  pleurisies  of  adults,  and 
thereby  furnish  to  the  physician  a 
justification  for  not  resorting  imme- 
diately, in  all  instances,  to  the  more 
radical  and  mutilating  measures  of 
treatment.  The  therapeutic  indica- 
tions are  conceded  to  be,  first,  prompt 
and  thorough  evacuation  of  the  pus; 
second,  prevention  of  reaccumulation 
by  means  of  free  and  continuous  drain- 
age; third,  the  maintenance  of  asep- 
sis; and,  finally,  the  obliteration  of 
the  pus-secreting  cavity  through  ade- 
quate provision  for  the  expansion  of 
the  lung  and  the  collapse  of  the 
chest-wall.  Save  in  extreme  cases  a 
general  tuberculous  infection  never 
contraindicates  an  operation  from 
which  satisfactory  results  are  fre- 
quently obtained." 

A  single  preliminary  aspiration  was 
advocated   in    children    and    in   the 

metapneumonic  pleurisies  of  adults.  This  was  not  based  upon  any 
faith  in  the  adequacy  of  aspiration  to  effect  a  cure,  but  rather  with  an 
aim  to  afford  temporary  relief,  and  at  the  same  time  to  establish  a  definite 
diagnosis.  The  purulent  nature  of  the  effusion,  particularly  in  adults, 
was  thought  almost  invariably  to  demand  subsequent  operative  measures. 
Free  opening  of  the  pleural  cavity  was  strongly  recommended  on  account 
of  the  complete  exit  offered  to  the  coagula  and  organic  debris,  and  the 
much  improved  facilities  for  a  continuous  discharge.  Save  for  the  employ- 
ment of  the  single  preliminary  aspiration  in  children,  this  method  was 
urged  as  an  initial  procedure  in  the  treatment  of  all  cases  of  empyema 
regardless  of  other  qualifying  conditions.  It  was  insisted  that  if  resection 
of  rib  was  more  frequently  employed  in  the  early  stages  of  empyema 


Fig.  129. — Somewhat  obscure  physical 
findings  in  patient  whose  subjective  mani- 
festations suggested  the  existence  of  bron- 
chiectatic  cavity.  Note  decided  difference 
in  lower  level  of  pulmonary  resonance  upon 
the  two  sides,  lower  line  upon  the  right 
indicating  flatness,  upper  dotted  line  indi- 
cating area  of  dulness  with  diminished  in- 
tensity of  breath-sounds.  In  the  region 
included  between  the  oblique  lines  the 
breath-sounds  resemble  cavernous  breath- 
ing with  increased  intensity  of  voice-sounds. 
No  rales  were  recognized  in  any  portion  of 
the  chest.  Compare  with  radiograph, 
Fig.  100. 
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before  opportunity  was  afforded  for  the  development  of  unfavorable 
conditions,  there  would  result  far  less  frequently  the  necessity  for  recourse 
to  so  severe  a  procedure  as  the  multiple  rib  resection. 

For  several  years  the  conclusions  which  were  largely  derived  from 
the  experience  of  others  were  conscientiously  applied  to  appropriate 
cases  of  tuberculosis,  with  almost  invariably  unfortunate  results.  The 
essential  principle  of  treatment  was  to  perform  pleurotomy,  provided  the 
general  condition  of  the  consumptive  was  not  materially  impaired, 
regardless  of  such  vitally  important  considerations  as  fever,  chills,  sweats, 
and  emaciation.  If  the  condition  of  the  patient  in  far-advanced  phthisis 
was  desperate,  it  was  thought  more  merciful  to  permit  him  to  die  without 
inflicting  the  added  torture  of  an  operation.  In  the  light  of  a  considerable 
experience  it  has  become  apparent  that  the  previous  course  was  directly 
and  radically  wrong.  Cases  will  be  reported  at  length  in  order  to  illustrate 
the  great  responsibility  assumed  in  advocating  a  radical  operation  for 
those  comparatively  well,  and  in  withholding  such  surgical  aid  from  others 
in  urgent  need,  though  apparently  beyond  hope. 

It  is  well  to  bear  in  mind  that  rib  resection  is  necessarily  followed  by 
one  of  two  conditions.  There  either  takes  place  a  considerable  expansion 
of  the  previously  compressed  lung,  which  affords  opportunity  for  renewed 
activity  of  the  tuberculous  process  and  rapid  cavity  formation,  or  there 
develops  failure  of  the  lung  to  expand,  involving  long-continued  pus- 
formation  and  great  danger  of  amyloid  change.  In  the  absence  of  such 
clinical  indications  as  fever,  sweats,  and  chills  it  seems  exceedingly  ill 
considered  to  precipitate  the  patient  into  the  midst  of  such  peril. 

In  1895  a  young  man,  a  patient  of  Dr.  F.  C.  Shattuck,  consulted 
me  immediately  upon  arrival  in  Colorado,  exhibiting  moderate  tuberculous 
infection  of  the  right  lung.  His  illness  had  been  of  fourteen  months' 
duration,  the  first  symptoms  relative  to  the  pulmonary  involvement 
beginning  October,  1894.  Cough  and  expectoration  were  moderate. 
There  was  slight  daily  elevation  of  temperature,  with  some  acceleration 
of  the  pulse.  Examination  of  the  chest  disclosed  moist  rales  in  the  right 
lung  from  the  apex  to  the  third  rib.  After  a  period  of  several  weeks  a 
pleural  effusion  was  recognized  and  thirty  ounces  of  sterile  serous  exudate 
were  withdrawn.  Subsequently  the  fluid  was  removed  many  times  at 
intervals  of  from  three  to  six  weeks.  In  the  light  of  my  present  convic- 
tions this  procedure  was  quite  unwarranted.  There  had  developed  no 
increased  elevation  of  temperature,  no  greater  rapidity  of  pulse,  or  other 
constitutional  disturbance  suggesting  its  removal.  Upon  the  other  hand, 
the  general  condition  after  the  advent  of  the  effusion  was  considerably 
improved.  Chills  and  sweats  were  absent,  and  there  was  no  evidence 
of  respiratory  or  cardiac  embarrassment. 

In  this  case  the  controlling  indication  for  the  removal  of  liquid  was 
believed  to  be  the  continuous  presence  of  a  large  inflammatory  exudate, 
which  proved  incapable  of  absorption.  It  was  thought  that  no  good 
could  result  from  the  presence  of  even  a  sterile  fluid  in  the  pleural  cavity, 
and  possibly  considerable  harm  from  the  consequent  lung  compression 
and  other  pathologic  changes.  The  position  was  assumed  that  a  case 
exhibiting  progressive  improvement  both  in  the  physical  signs  and  general 
condition  was  endowed  with  an  excellent  prognosis,  and  hence  was  vested 
with  greater  responsibilities  than  would  have  been  true  of  a  less  favorable 
condition.  Accordingly,  it  seemed  rational  to  prevent  continuous  lung 
compression  even  by  a  fluid  thus  far  unproductive  of  subjective  disturb- 
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ances.  It  was  not  appreciated  that  a  measure  of  the  improvement 
in  the  general  condition  and  physical  signs  might  justly  be  attributed  to 
the  very  fact  of  the  compression. 

Unfortunately,  the  effusion,  whether  or  not  by  virtue  of  repeated 
aspirations,  was  finally  converted  from  a  serous  into  a  purulent  one. 
This  change  in  the  character  of  the  exudate  was  not  accompanied  by 
the  least  evidence  of  systemic  disturbance,  and  upon  the  score  of  the 
general  condition  the  necessity  of  an  emp3^ema  operation  was  not  apparent. 
Pus,  however,  was  known  to  be  present  in  the  pleural  cavity,  and  this  was 
believed  to  constitute  an  imperative  indication  for  its  evacuation  and 
subsequent  drainage.  Single  rib  resection  was  performed  by  Dr.  Powers. 
From  the  standpoint  of  the  intrapleural  pus  accumulation  the  operation 
was  satisfactory  to  a  degree,  drainage  was  perfect,  and  the  lung  expanded 
to  a  very  considerable  extent.  Judged  from  the  basis  of  the  individual, 
however,  the  remote  effects  of  the  operation  were  extremely  disastrous. 
With  the  pulmonary  expansion  there  ensued  a  perceptible  increase  in  the 
activity  of  the  tuberculous  process.  The  bronchial  rales  became  coarser 
and  bubbling  in  character.  Cough  increased  materially,  and  expectora- 
tion became  more  profuse.  Fever,  impairment  of  appetite,  and  emacia- 
tion were  attended  by  rapid  softening  and  excavation  until  the  decline 
was  terminated  by  death. 

The  peculiarly  instructive  feature  of  this  case  is  the  fact  that  the  im- 
provement in  the  general  condition  was  uninterrupted  up  to  the  time  of 
the  operative  interference,  and  the  subsequent  retrogression  rapid  and 
relentless.  After  several  similar  experiences  the  conclusion  has  been 
forced  that  in  the  absence  of  pronounced  septic  infection  affording  distinct 
indications  for  operation,  the  interests  of  the  patient  are  better  subserved 
for  the  time  being  by  non-interference.  It  goes  without  saying  that 
under  circumstances  similar  to  the  case  just  cited,  it  is  somewhat  difficult, 
upon  the  score  of  actual  results,  for  the  lay  mind  of  patient  and  friends 
to  acquiesce  in  the  rationale  of  the  operation. 

Another  case  is  that  of  a  man,  aged  twenty-eight,  who  had  resided 
in  Colorado  one  and  one-half  years  before  coming  under  my  observa- 
tion, November,  1899.  A  progressive  decline  had  been  displayed  from 
the  beginning.  He  had  been  bedridden  for  several  months,  and  a  speedy 
fatal  termination  was  predicted  by  two  physicians  who  had  been  in 
attendance.  For  many  weeks  there  had  occurred  daily  chills,  succeeded 
by  sharp  elevations  of  temperature,  which  in  turn  were  followed  by 
profuse  sweats.  Cough  was  severe  and  distressing,  expectoration  pur- 
ulent and  copious,  and  the  appetite  very  poor.  I  found  the  patient 
apparently  moribund.  There  were  extreme  emaciation  and  cachexia. 
The  countenance  was  drawn  and  ashen,  with  pinched  features,  the  entire 
face  being  covered  with  cold  perspiration.  The  pulse  was  exceedingly 
weak,  scarcely  palpable,  and  constantly  over  150,  while  dyspnea  was 
marked.  Upon  examination  extensive  tuberculous  infection  was  recog- 
nized in  the  right  lung,  together  with  a  moderate  involvement  of  the  left. 
A  small  circumscribed  pleural  effusion  was  detected  at  the  right  base, 
which,  was  found  by  exploratory  puncture  to  be  purulent  in  character. 

Arrangements  were  made  for  an  immediate  rib  resection,  although 
it  was  believed  that  any  effort  in  this  direction  would  be  utterly  unavailing' 
as  far  as  the  saving  of  life  was  concerned.  The  position  was  assumed 
that  the  sepsis  and  prostration  were  directly  dependent  upon  the  contained 
pus,  and  that  the  invalid,  in  spite  of  his  extremity,  was  legitimately 
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entitled  to  the  adoption  of  the  same  energetic  measures  as  a  non-con- 
sumptive. The  patient  and  family,  who  were  quite  conversant  with 
the  desperate  nature  of  the  condition,  were  made  acquainted  with  the 
radical  treatment  advised.  The  surgeon  who  was  summoned  to  perform 
immediate  rib  resection  was  amazed  at  the  condition  of  the  patient, 
and  declined  to  render  surgical  assistance  upon  the  ground  that  the 
invalid  was  a  hopeless  consumptive  at  best.  In  view  of  the  fact,  however, 
that  I  was  committed  to  the  operation,  he  reluctantly  consented  to  extend 
surgical  assistance,  although  contrary,  as  stated,  to  the  ethics  and  princi- 
ples of  surgery  applicable  to  the  empyemas  of  far-advanced  consumption. 
Nearly  20  ounces  of  pus  were  evacuated,  and  the  finger  inserted  through 
the  chest-wall  demonstrated  the  circumscribed  nature  of  the  empyema. 

After  the  operation  the  pa- 
tient remained  utterly  pros- 
trated for  many  weeks,  but  a 
slow  and  gradual  improvement 
subsequently  took  place.  The 
wound  closed  in  six  months  af- 
ter the  operation.  After  conva- 
lescence became  established  the 
patient  was  kept  constantly  in 
the  open  air,  subjected  to  su- 
peralimentation,  and  gradually 
achieved  a  pronounced  gain  in 
nutrition.  This  was  followed, 
after  several  years,  by  an  entire 
arrest  of  the  tuberculous  process. 
During  the  past  eight  years  the 
patient  has  devoted  himself  as- 
siduously to  indoor  work,  and 
the  arrest  of  the  pulmonary  in- 
fection is  apparently  permanent 
and  complete.  Some  idea  as  to 
the  subsequent  result  may  be  ob- 
tained by  reference  to  the  accom- 
panying photograph,  recentlv 
taken  (Fig.  130). 

It  is  well  to  report  another 
case,  of  more  recent  occurrence, 
which  illustrates  almost  equally 

the  possibilities  of  confusion  in  diagnosis,  and  the  justification  for 
radical  operation,  notwithstanding  extreme  physical  debility.  The  pa- 
tient, aged  thirty-six,  arrived  in  Colorado  November  24,  1906,  and 
consulted  me  upon  the  following  day.  Her  illness  had  been  of  one 
year's  duration,  a  progressive  decline  being  characterized  by  distress- 
ing cough,  moderate  expectoration,  extreme  exhaustion,  pallor,  and 
emaciation.  In  a  letter  from  her  physician  it  was  stated  that,  after  a 
futile  effort  to  secure  improvement  at  home,  she  was  sent  to  Color- 
ado as  a  last  resort,  though  without  any  reasonable  hope  as  to  her  im- 
provement. Her  temperature  was  described  as  having  been  continuously 
high  throughout  the  period  of  observation,  and  her  pulse  exceedingly 
rapid.  ^  The  general  appearance  upon  arrival  was  assuredly  suggestive 
of  a  highly  desperate  condition,  but  some  valid  ground  for  hope  was 


Fig.  130. — Showing  site  of  operation  and  ex- 
tent of  pulmonary  expansion  nine  years  after  op- 
eration for  empyema  in  a  consumptive  at  that  time 
apparently  hopeless.  (Compare  with  radiograph, 
Fig.  99,  p.  366.) 
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established  by  the  recognition  of  a  small  circumscribed  and  irregular 
area  of  flatness  in  the  left  back,  with  diminution  of  breath-sounds  and  vocal 
resonance.  Pus  was  obtained  upon  aspiration,  and  the  patient,  despite 
her  unfavorable  condition,  subjected  to  immediate  rib  resection,  which 
was  performed  by  Dr.  F.  L.  Dixon.  About  twelve  ounces  of  pus  of 
staphylococcic  origin  were  evacuated.  Upon  rallying  from  the  operation 
there  was  manifested  a  remarkable  improvement  in  all  respects.  Coin- 
cidently  with  the  obliteration  of  the  pus-cavity  there  was  a  complete 
disappearance  of  physical  signs  attributable  to  pulmonary  involvement. 
After  a  gain  of  thirty  pounds  in  weight,  the  former  health  was  apparently 
restored  and  the  mother  of  five  young  children  was  returned  to  her 
family.  The  site  of  the  circumscribed  empyema  is  represented  by  the 
percussion  outlines  shown  in  Fig.  131,  which  is  of  added  interest  in 

connection  with  the  skiagraph 
showing,  eight  weeks  after  opera- 
tion, an  entire  absence  of  shadow 
change. 

To  witness  a  rapidly  progres- 
sive decline,  with  a  fatal  termi- 
nation, in  one  who  before  opera- 
tion was  well  nourished,  devoid  of 
fever,  to  outward  appearances  in 
good  condition;  to  observe  the 
astonishing  recovery  from  an  em- 
pyema in  one  who  at  first  was  re- 
fused operation  as  being  almost 
moribund,  and  to  note  a  perma- 
nent restoration  to  health  in  others 
is  sufficient  to  shake  one's  faith 
in  the  tenability  and  wisdom  of 
previously  accepted  principles 
pertaining  to  a  course  of  treat- 
ment accorded  pulmonary  inva- 
lids. Other  equally  conspicuous 
cases  could  be  reported,  if  neces- 

Fig.  131. — Photograph  taken  six  weeks  after       QQT-V    to    Hpmrmcsf  rflfp  tViP  onrrpnt- 
operation.        Representing  the  site  of    circum-       Sar->>  * 
scribed  empyema.       (Compare  with  radiograph,        nCSS  OI  these  COndUSlOnS. 

My  present  custom  in  the  em- 
pyema of  consumptives  is  to  let  it 

alone  unless  there  is  some  good  and  sufficient  cause  for  interference  along 
the  lines  previously  suggested.  If  removal  is  indicated,  simple  aspiration 
is  employed,  and  repeated  as  frequently  as  demanded.  The  only  excep- 
tion to  this  relates  to  thoroughly  septic  cases,  exhibiting  chills,  fever, 
sweats,  and  great  prostration.  Under  such  conditions  no  time  should  be 
lost  through  temporizing  measures  in  securing  free  opening  and  thorough 
drainage.  Occasionally  it  is  expedient,  however,  to  excise  the  rib  and 
drain  a  small  well-circumscribed  empyema  even  in  the  absence  of  septic 
manifestations,  provided  the  tuberculous  process  is  very  slight.  Murphy 
has  resorted  to  aspiration  of  the  pus,  following  which  he  injects  from  one 
to  five  ounces  of  a  2  per  cent,  solution  of  formalin  in  glycerin.  This 
procedure  is  repeated,  if  necessary,  in  ten  days  to  two  weeks.  F.  T. 
Billings  has  reported  seven  cases  treated  by  this  method,  three  of  whom 
died,  two  being  practically  hopeless  before  aspiration.  Of  the  four  who 
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recovered,   three   were   children,   the   infections   being   metapneumonic 
in  each  instance. 

It  is  unnecessary  to  describe  in  detail  distinctly  surgical  procedures. 
It  may  be  permissible,  however,  to  call  attention  to  one  or  two  features 
that  have  repeatedly  impressed  me  as  of  great  importance.  First,  the 
opening  should  not  be  too  low,  in  order  that  it  may  not  be  later  closed 
by  the  rising  diaphragm.  The  pus  is  not  emptied  from  the  thorax 
altogether  through  the  force  of  gravity,  but  is  pumped  out  to  a  large 
extent  by  the  action  of  the  lung  in  inspiration  and  expiration. 

The  opening  should  be  maintained  sufficiently  patulous  to  permit  free 
drainage.  This  does  not  refer  alone  to  the  opening  in  the  chest-wall, 
but  to  the  tubes  as  well.  Many  times  I  have  seen  fenestrated  tubes 
when  kept  in  position  for  a  pro- 
longed period  completely  occluded 
by  a  growth  of  granulation  tissue. 

The  tube  should  be  removed 
daily  and  cleansed,  as  well  as  short- 
ened from  time  to  time,  in  order  to 
permit  the  most  complete  drainage, 
and  to  avoid  the  violent  paroxysms 
of  coughing  produced  by  irritation 
of  the  approaching  visceral  pleura. 
Conspicuous  relief  from  distressing 
paroxysms  of  cough  maybe  afforded 
by  frequent  shortening  of  the  tube. 

Daily,  after  removal  of  the  tube, 
the  patient  should  not  merely  be 
turned  on  the  side,  but  should  also 
be  subjected  to  a  short  series  of 
pulmonary  gymnastics  in  various 
positions.  This  permits  the  fullest 
possible  drainage,  which,  as  a  rule, 
is  not  attained  by  ordinary  turning 
of  the  patient.  Gentle  coughing  is 
often  sufficient  at  such  a  time  to 
expel  large  masses  of  flocculent 
coagula,  or  at  least  to  cause  them 
to  appear  at  the  opening  and  allow 
their  subsequent  removal  by  the 
forceps. 

Irrigation  need  not  be  employed  save  under  quite  exceptional  condi- 
tions. It  is  permissible  to  irrigate  with  salt  solution  from  time  to  time 
in  order  to  estimate  the  total  capacity  of  the  pus-cavity,  and  obtain 
thereby  some  definite  information  as  to  the  degree  of  pulmonary  expan- 
sion. It  is  also  proper  to  irrigate  in  case  of  a  distinctly  fetid  odor  of 
the  pus,  although  fetor  in  itself  suggests  the  necessity  of  a  larger  opening 
and  of  more  complete  drainage,  rather  than  of  irrigation.  Unpleasant 
results  have  frequently  been  reported  from  the  use  of  irrigating  fluids. 
Such  possibility  may  be  avoided,  to  a  large  extent,  provided  certain  pre- 
cautions are  taken  concerning  the  method  of  irrigation.  A  normal 
salt  solution  or  one  of  boric  acid  is  the  best  fluid  for  this  purpose.  The 
use  of  solutions  of  mercury  bichlorid,  phenol,  and  similar  preparations 
capable  of  undue  toxic  absorption  is  to  be  interdicted.  Owing  to  the 


Fig.  132. — Pronounced  unilateral  de- 
f9rmity  many  years  after  empyema  opera- 
tion. Note  retraction  of  left  side  and  dis- 
parity between  lower  levels  of  percussion 
resonance. 
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admirable  drainage  usually  following  empyema  operations  the  liability 
of  toxic  absorption  from  the  use  of  the  more  powerful  antiseptics  is  indeed 
slight,  but  disastrous  results  occasionally  follow  their  use.  A  much 
more  serious  accident  from  the  employment  of  irrigation  is  the  occurrence 
of  shock,  which  in  very  rare  instances  is  fatal.  At  times  there  may 
suddenly  develop  severe  nervous  manifestations,  resulting  from  irritation 
of  the  pleura.  Such  symptoms  as  syncope,  convulsions,  hysteria,  epilepti- 
form  attacks,  delirium,  monoplegia  and  hemiplegia,  and  disturbances 
of  vision,  though  exceedingly  rare,  nevertheless  may  occur  regardless  of 
the  nature  of  the  irrigating  fluid.  The  avoidance  of  untoward  manifesta- 
tions accompanying  irrigation  may  be  secured  in  most  cases  by  proper 
attention  to  the  temperature  of  the  fluid  and  to  the  manner  in  which  it 
is  injected.  Extremes  of  heat  or  cold  are  to  be  avoided,  a  temperature 
of  about  100°  F.  being  the  most  desirable.  The  solution  should  be  in- 
troduced into  the  pleural  cavity  in  a  gentle,  steady  flow. 

The  correct  application  of  the  dressings  after  pleurotomy  requires 
the  observance  of  strict  antiseptic  precautions.  The  demand  for  the 
most  scrupulous  care  in  this  respect  remains  continuously  and  rigidly 
in  force  until  the  final  closure  of  the  wound. 

An  adherence  to  these  principles  during  each  subsequent  dressing 
should  prevent  secondary  bacterial  contamination.  An  appropriate 
dressing  may  also  be  of  material  assistance  in  favoring  the  expansion 
of  the  lung.  It  is  very  desirable  that  this  be  made  to  expand  as  quickly 
as  possible  and  to  the  fullest  extent.  Should  the  lung  become  bound 
down  by  the  formation  of  pleuritic  adhesions,  when  in  a  state  of  only 
partial  dilatation,  its  subsequent  expansion  is  rendered  extremely  difficult, 
if  not  impossible. 

By  reviewing  the  mechanic  principles  involved  in  the  process  of 
lung  expansion  it  becomes  apparent  that  one  function  of  the  dressing 
should  be  to  provide  for  the  ready  passage  of  the  air  from  the  pleural 
cavity,  and  to  obstruct,  as  far  as  possible,  its  reentrance. 

In  order  to  obtain  a  valve-like  action  of  the  dressing  some  surgeons 
employ,  external  to  a  thick  layer  of  aseptic  gauze,  a  piece  of  oiled 
silk  large  enough  in  size  to  project  upon  the  skin  in  every  direction,  to 
which  it  is  closely  applied  by  the  elastic  pressure  of  the  outer  dressings. 

While  several  theories  have  been  presented  to  explain  the  expansion 
of  the  lung  after  entrance  of  air  to  the  pleural  cavity,  their  elucidation 
involves  a  consideration  of  the  principles  of  dynamics,  which  does  not  fall 
within  the  scope  of  this  book. 

It  is  sufficient  to  show  that  at  least  one  element  among  the  several 
that  may  combine  to  promote  lung  expansion  is  the  application  of  an 
appropriate  dressing.  The  use  of  the  oiled  silk  or  muslin,  as  described, 
commends  itself  highly  in  theory.  It  may  be  properly  questioned,  how- 
ever, if  a  generous  occlusive  aseptic  dressing  does  not  answer  quite  as  well. 

In  the  after-treatment  systematic  "lung  gymnastics"  may  be  of 
considerable  service  in  aiding  the  expansion  of  the  previously  compressed 
lung.  The  use  of  the  James  method,  which  consists  of  the  transfer  of 
water  from  one  large  Wolff  bottle  to  another  by  means  of  the  expiratory 
effort  of  the  patient,  is  undoubtedly  of  some  service. 

The  expansion  of  lung  is  aided  to  a  considerable  extent  by  a  tem- 
porary residence  in  moderately  high  altitudes.  I  have  had  opportunity 
in  several  instances  to  note  the  excellent  results  obtained  among  cases 
sent  to  Colorado  for  this  purpose. 
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CHAPTER  LVIII 
PNEUMOTHORAX 

Symptoms  and  Physical  Signs. — The  pathologic  conditions,  as 
well  as  the  symptoms  and  physical  signs,  are  found  to  differ  materially 
in  the  various  forms  of  pneumothorax.  In  like  manner  essential  differ- 
ences of  treatment  are  indicated  according  to  the  particular  type  of  the 
disease.  A  discussion  of  the  symptoms,  physical  signs,  diagnosis,  and 
treatment  of  this  somewhat  frequent  complication  of  consumption 
should  include,  therefore,  a  separate  consideration  of  the  open,  closed, 
and  valvular  varieties. 

In  pneumothorax  among  tuberculous  cases  the  entrance  of  air  into 
the  pleural  cavity  is  effected  by  perforation  of  the  visceral  pleura,  as  the 
result  of  an  underlying  pulmonary  cavity  or  subpleural  caseous  focus. 
Other  ways  in  which  air  may  enter  the  pleural  cavity  are  of  rare  occurrence 
among  pulmonary  invalids.  The  symptoms  and  signs  are  directly 
dependent  upon  the  changed  intrathoracic  relations,  which  vary  in  degree 
according  to  the  antecedent  pathologic  conditions.  Further,  the  clinical 
manifestations  and  treatment  are  modified  by  the  amount  of  air  present 
in  the  pleural  cavity,  and  by  certain  mechanic  conditions  influencing 
the  degree  of  positive  intrathoracic  pressure.  Thus  the  character  and 
severity  of  the  symptoms  vary  according  as  the  air  passes  in  and  out 
with  each  respiratory  act,  remains  in  a  closed  chamber,  or,  through  a 
valvular  action  at  the  point  of  perforation,  is  pumped  into  the  cavity 
with  each  inspiration.  In  ordinary  cases  of  complete  pneumothorax 
occurring  without  previous  pleuritic  adhesions  the  cardiac  and  respiratory 
embarrassment  is  extreme  and  the  physical  signs  exceptionally  well 
denned.  Among  pulmonary  invalids,  however,  by  virtue  of  the  previous 
anatomic  change  in  the  pulmonary  and  pleural  tissues,  varying  amounts 
of  air  may  enter  the  pleural  cavity  and  produce  essential  differences  in 
the  clinical  picture. 

In  partial  or  circumscribed  pneumothorax  the  non-existence  of 
typical  symptoms  and  signs  frequently  leads  to  grievous  errors  in  diagno- 
sis. The  classic  symptoms  of  general  pneumothorax  are  of  sudden 
development,  consisting  of  excruciating  pain  in  the  side,  extreme  dysp- 
nea, cyanosis,  and  collapse.  In  addition  to  the  agonizing  pain  and  sense 
of  impending  suffocation  there  is  often  experienced  keen  mental  anguish, 
which  is  reflected  in  the  facial  expression,  the  features  being  pinched 
and  drawn.  The  temperature  in  such  cases  is  almost  always  subnormal 
at  first,  but  may  rise  subsequently.  The  pulse,  though  usually  regarded 
at  such  times  as  very  feeble,  extremely  rapid,  and  thready  in  character, 
does  not  always  conform  to  this  description.  I  have  observed  several  inva- 
lids exhibiting  extreme  dyspnea,  yet  with  the  pulse  but  slightly  affected. 

Some  years  ago  I  saw,  in  consultation,  at  the  request  of  Dr.  Sewall, 
a  case  of  complete  pneumothorax  in  which  all  the  symptoms  save  the 
slow  and  regular  pulse  suggested  immediate  dissolution.  The  patient, 
who  had  assumed  the  sitting  posture  in  bed,  was  supported  upon  each 
side  by  an  attendant  and  was  rocking  to  and  fro,  moaning  and  screaming 
as  much  as  his  labored  and  frequent  respirations  would  permit.  There 
were  pronounced  cyanosis  and  excessive  dyspnea.  A  provisional  diagnosis 
31 
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of  pneumothorax,  which  was  entertained  on  the  score  of  the  abrupt 
onset  and  urgent  symptoms,  was  verified  upon  examination,  and  the 
patient  relieved  for  the  time  being  by  aspiration. 

The  development  of  pneumothorax  frequently  accompanies  unus- 
ually severe  spells  of  coughing  or  sudden  exertion.  I  have  observed  its 
occurrence  several  times  in  connection  with  the  lifting  of  heavy  objects, 
and  in  two  instances  as  a  result  of  rising  upon  the  toes  and  stretching 
the  arm  to  reach  a  chandelier. 

In  contradistinction  to  the  sudden  terrifying  onset  with  pain,  mental 
anguish,  air-hunger,  and  varying  degrees  of  collapse  following  severe 
cough  or  other  obvious  cause,  pneumothorax  may  develop  in  pulmonary 
invalids  and  be  entirely  devoid  of  clinical  symptoms  and  without  visible 
explanation.  The  absence  of  initial  symptoms  does  not  suggest  the 
necessity  of  physical  exploration,  and  the  condition  often  remains  un- 
suspected until  recognized  at  the  time  of  a  subsequent  examination. 
I  have  discovered  instances  of  pneumothorax  several  weeks  after  a 
careful  chest  examination,  no  intercurrent  symptoms  of  note  having 
supervened.  In  a  few  cases  it  developed  without  symptoms  or  apparent 
cause,  the  patient  being  constantly  in  the  recumbent  position. 

A  case  in  point  is  that  of  a  male  patient,  whose  chest  was  examined 
with  negative  result  as  regards  pneumothorax  two  days  before  going  to 
bed  for  an  acute  tonsillitis.  One  week  later,  before  permitting  him  to 
arise,  the  lungs  were  examined,  and  a  well-defined  pneumothorax  was 
found.  A  patient,  shortly  before  a  pulmonary  hemorrhage,  disclosed 
not  the  slightest  evidence  of  an  existing  pneumothorax,  but  several 
days  after  subsidence  of  the  bleeding  this  condition  was  discovered. 
This  seems  all  the  more  remarkable  in  view  of  the  fact  that  morphin 
was  freely  administered  and  a  slow  respiration  rate  maintained  through- 
out the  illness.  This  case  was  especially  interesting  and  instructive 
because  of  the  previous  existence  of  fibrous  tissue  contraction  pulling 
the  heart  appreciably  to  the  left,  upon  which  side  the  pneumothorax 
took  place.  There  resulted  the  anomalous  presence  of  a  well-defined 
pneumothorax  with  heart  displaced  toward  the  affected  side. 

An  important  feature  in  connection  with  the  clinical  manifestations 
of  pneumothorax  in  some  cases  is  the  mild  initial  disturbance,  with  a 
continuous  increase  in  severity,  even  to  the  point  of  suffocation  and 
death,  unless  relieved  by  aspiration.  This  sequence  of  urgent  symp- 
toms following  an  apparently  benign  onset  is  due  to  the  entrance  of  air 
through  a  perforation  of  minute  size,  with,  however,  a  progressive  gradual 
accumulation.  Upon  inspiration  but  a  slight  amount  of  air  is  admitted 
through  a  patulous  opening,  while  on  account  of  its  immediate  closure 
the  air  is  unable  to  escape  during  expiration.  The  symptoms  may  rapidly 
or  slowly  increase  in  severity  in  proportion  to  the  amount  of  air  enter- 
ing the  cavity  with  each  respiratory  act.  Whether  this  difference  in  the 
time  of  development  of  distressing  symptoms  is  due  entirely  to  the  size 
of  the  perforation  or  in  part  to  the  degree  of  valvular  competency  is 
difficult  to  determine.  Certain  it  is  that,  from  a  clinical  standpoint,  cases 
of  valvular  pneumothorax  exhibit  an  extreme  variation  in  the  onset 
of  desperate  symptoms,  as  well  as  in  their  recurrence  following  aspi- 
ration. It  has  been  my  experience  that  the  average  patient  develops  a 
sense  of  urgent  air-hunger  in  two  or  three  hours  after  the  immense  relief 
afforded  by  aspiration.  I  have,  however,  seen  invalids  lapse  into  their 
previous  impending  suffocation  before  the  expiration  of  one-half  hour 
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subsequent  to  removal  of  the  air.  On  the  other  hand,  two  patients 
have  recently  been  observed  in  whom  the  entrance  of  air  with  each 
inspiration  was  so  slight  that  the  recurring  symptoms  were  delayed  for 
forty-eight  hours  after  the  aspiration. 

The  physical  signs  of  pneumothorax  in  pulmonary  invalids  must 
vary  within  wide  limits,  according  to  the  extent  of  the  condition  and  the 
peculiar  type  present  in  individual  cases.  It  should  not  be  imagined 
that  pneumothorax  must  invariably  exhibit  such  typical  signs  as  bulging 
of  the  rib-spaces,  complete  immobility  of  side,  resounding  tympany, 
dislocation  of  organs,  and  amphoric  or  cavernous  respiration.  Such  a 
group  of  physical  signs  should  be  understood  to  apply  solely  to  cases  of 
complete  pneumothorax.  In  such  cases  there  may  be  impaired  mobility 
of  the  affected  side,,  which  is  compensated  for  by  an  exaggerated  excur- 
sion of  the  other.  Bulging  of  the  rib-spaces  is  by  no  means  constant, 
although  occasionally  present.  The  vocal  fremitus,  which  is  often 
described  as  much  diminished  or  absent  over  the  affected  side,  may 
even  be  somewhat  intensified  when  there  is  a  free  communication  with 
a  bronchial  tube.  In  closed  or  valvular  forms  of  pneumothorax,  how- 
ever, the  vocal  resonance  and  fremitus  are  very  considerably  diminished. 

The  percussion-note  varies  materially  in  accordance  with  the  form 
of  pneumothorax  and  the  quantity  of  contained  air.  In  the  open  variety 
the  resonance  is  usually  tympanitic  or  amphoric,  although  the  cracked- 
pot  sound  is  sometimes  recognized,  as  well  as  Wintrich's  change  of  pitch. 
In  cases  of  closed  or  valvular  pneumothorax  the  tympanitic  resonance 
is  usually  pronounced,  but  may  be  muffled  in  character,  and  the  pitch 
more  or  less  elevated.  An  excessive  hyperdistention  of  the  pleural  sac 
incident  to  the  contained  air  may  give  rise  to  marked  dulness  and  occa- 
sion an  error  of  diagnosis.  I  recollect  an  instructive  case,  seen  ten  years 
ago,  the  patient  coming  under  observation  some  two  weeks  following  an 
initial  pain  in  the  side,  with  gradually  increasing  shortness  of  breath. 
There  was  but  little  cough  or  expectoration.  The  fever  was  moderate, 
and  dyspnea  well  marked.  Examination  of  the  chest  disclosed  pro- 
nounced dulness  of  the  entire  left  side,  front  and  back,  with  complete 
absence  of  respiratory  and  voice-sounds,  save  in  the  extreme  upper 
portion.  The  heart  was  dislocated  to  the  right.  The  pronounced  dul- 
ness of  the  left  side,  in  conjunction  with  other  signs,  suggested  clearly 
a  diagnosis  of  large  pleural  effusion,  which  was  indorsed  by  two  con- 
sultants preliminary  to  aspiration.  The  condition,  however,  proved  to 
be  one  of  simple  valvular  pneumothorax.  It  is  important  to  emphasize, 
in  this  connection,  the  possibility  of  dulness  upon  percussion  on  account 
of  the  extreme  tension  incident  to  intrathoracic  pressure. 

The  auscultatory  signs  are  also  subject  to  great  variation  in  different 
cases.  In  open  pneumothorax  the  respiration  is  usually  amphoric  or 
cavernous  in  character.  These  types  of  respiration  cannot  exist  unless 
the  air  passes  freely  in  and  out  of  the  pleural  cavity  with  each  respiration. 
Under  such  conditions  the  vocal  resonance  is  intensified,  as  in  pulmonary 
cavities.  Rales  are  sometimes  heard  which  possess  a  distinct  musical 
quality.  Metallic  tinkling  occurs  only  when  liquid  as  well  as  air  is 
present  in  the  pleural  cavity.  This  is  also  true  of  the  succussion  sign 
and  the  area  of  movable  flatness,  to  which  allusion  has  been  made. 

In  the  closed  or  valvular  forms  of  pneumothorax  the  breath-sounds 
may  be  suppressed  entirely  or  much  enfeebled,  together  with  the  vocal 
resonance  and  fremitus. 
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The  coin  sign  is  of  especial  value  in  open  pneumothorax,  and  consists 
of  the  intensified  echo  transmitted  to  the  ear  of  the  examiner  from  the 
tapping  of  one  coin  upon  another  placed  upon  the  opposite  side  of  the 
chest. 

The  diagnosis  of  acute  pneumothorax,  simple  as  it  would  appear, 
is  nevertheless  attended  with  some  difficulty  in  many  cases.  A  complete 
exploration  of  the  chest  should  be  sufficient,  as  a  general  rule,  to  estab- 
lish an  accurate  diagnosis.  There  should  be  no  difficulty  encountered 
in  recognizing  the  condition  whenever  liquid,  as  well  as  air,  is  present  in 
the  pleural  cavity,  as  the  signs  of  pneumopyothorax  are  so  characteristic 
as  to  preclude  confusion  in  their  interpretation  by  an  experienced  ex- 
aminer. The  signs  especially  pathognomonic  of  pneumopyothorax  will 
be  considered  in  connection  with  that  condition. 

Cases  of  circumscribed  pneumothorax  are  not  always  susceptible 
of  easy  differentiation  from  pulmonary  cavities,  as  these  conditions 
possess  many  physical  signs  in  common.  Among  these  are  the  caver- 
nous and  amphoric  types  of  respiration,  although  the  latter  is  more 
common  in  pneumothorax.  The  cracked-pot  resonance  is  an  inconstant 
sign,  and  is  present  not  infrequently  in  other  conditions.  In  pneumo- 
thorax there  is  often  immobility  of  the  side,  with  displacement  of  the 
apex-beat.  The  respiratory  sounds  and  the  vocal  resonance  and  frem- 
itus  are  diminished,  both  in  circumscribed  pneumothorax  and  over 
large  pulmonary  cavities,  provided  there  is  no  opportunity  for  free 
entrance  and  exit  of  air.  If  there  is  open  communication  with  a  bron- 
chial tube,  however,  there  may  be  noted  in  either  condition  cavernous 
or  amphoric  breathing,  as  well  as  gurgling  rales  and  pectoriloquy.  Pneu- 
mothorax rarely  occurs  in  the  extreme  upper  portion  of  the  chest,  while 
pulmonary  cavities  may  exist  in  any  part  of  the  lung. 

The  prognosis  in  pulmonary  invalids  varies  according  to  the  general 
condition,  the  antecedent  pathologic  change,  the  size  of  the  air-chamber, 
and  the  particular  variety  of  pneumothorax.  Provided  there  is  not 
an  immediate  fatal  termination,  the  outlook  for  the  patient  must  be 
considered  upon  the  basis  of  the  chronic  pneumothorax.  Patients 
surviving  the  first  few  hours,  or  possibly  a  day,  often  linger  for  several 
weeks  and  may  even  recover  in  some  instances. 

The  prognosis  attending  a  closed  pneumothorax  is  unquestionably 
the  most  favorable  of  the  three  forms.  The  existence  of  this  variety 
implies  a  previous  rupture  of  the  pleura,  which  subsequently  has  com- 
pletely closed.  Upon  the  basis  of  the  physical  signs  alone  it  is  sometimes 
difficult  to  distinguish  this  from  the  valvular  type,  although,  as  a  rule, 
in  the  closed  variety  there  is  less  immobility  of  the  side  and  less  bulging, 
while  the  symptoms  are  usually  not  urgent.  The  prognostic  influence  of 
this  form  of  pneumothorax  upon  pulmonary  tuberculosis  is  not  neces- 
sarily unfavorable.  The  chief  danger  lies  in  the  opportunity  afforded 
for  secondary  infection  through  the  entrance  of  microorganisms  before 
healing  of  the  perforation.  There  is  at  times  an  apparent  diminution 
in  the  activity  of  the  tuberculous  infection,  as  a  result  of  the  pulmonary 
compression,  the  expectoration  and  cough  often  being  materially  lessened. 
If  the  pneumothorax  is  not  complete,  there  is  but  slight  cardiac  or  res- 
piratory embarrassment.  Gain  in  weight  and  disappearance  of  fever 
sometimes  attend  moderate  compression  of  lung.  In  many  cases  the  air 
is  absorbed  gradually,  after  which  an  advancing  expansion  of  the  lung 
takes  place. 
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On  the  other  hand,  the  open  pneumothorax,  in  the  majority  of  cases, 
is  transformed  without  delay  into  a  pneumopyothorax  by  the  entrance 
of  bacteria.  The  prognosis  of  these  cases  varies,  as  in  empyema,  accord- 
ing to  the  character  of  the  infection  and  the  resulting  influence  upon  the 
general  health.  In  addition  to  the  paroxysmal  cough,  with  copious 
morning  and  evening  expectoration,  symptoms  of  profound  systemic 
infection  may  supervene.  In  this  event  the  patient  exhibits  chills  and 
sharp  daily  exacerbations  of  temperature,  and  in  many  instances  pro- 
fuse sweats.  The  future  of  these  consumptives  is  fraught  with  great 
danger,  but  the  condition  is  not  necessarily  fatal.  Some,  under  prompt 
surgical  management,  finally  achieve  recovery,  and  others  secure  a  pro- 
longed lease  of  life,  although  eventually  succumbing. 

The  valvular  form  of  pneumothorax  is  the  least  favorable  of  all 
varieties.  The  symptoms  are  extremely  urgent,  the  sufferings  severe, 
the  dyspnea  intense,  and  the  danger  imminent.  The  immediate  outlook 
for  the  patient  is  largely  dependent  upon  the  character  of  therapeutic 
management.  Stimulation,  although  clearly  indicated,  is  of  but  trifling 
value  in  comparison  with  the  vast  importance  attached  to  the  relief  of 
the  intrathoracic  distention  by  removal  of  the  contained  air.  Often  the 
respite  afforded  by  aspiration  is  of  but  a  few  hours'  duration,  and  although 
this  may  be  repeated  at  intervals,  the  patient  is  saved  merely  from  an 
initial  collapse.  A  certain  number  of  cases,  no  matter  how  desperate 
the  situation,  finally  recover  through  prompt  and  repeated  aspiration 
accompanied  by  heroic  stimulation.  An  eventual  disappearance  of  the 
penumothorax  may  take  place  in  a  few  instances,  as  will  be  shown  by 
the  citation  of  an  illustrative  case.  At  best  the  prognosis  is  exceedingly 
grave. 

Treatment. — The  treatment  of  simple  pneumothorax  depends  almost 
entirely  upon  the  urgency  of  the  symptoms.  If  extreme,  the  early 
medicinal  treatment  consists  of  excessive  stimulation  and  the  hypo- 
dermic administration  of  morphin.  The  latter  is  often  of  the  utmost 
value,  and  in  many  cases  transcends  in  importance  all  other  remedial 
efforts.  ;A  quarter  of  a  grain  of  morphin  injected  subcutaneously 
will  often  mitigate  to  a  marked  extent  the  severity  of  the  symp- 
toms. As  cardiac  and  respiratory  stimulants,  strychnin  and  atropin  are 
recommended,  together  with  free  inhalations  of  oxygen.  The  urgency  of 
the  condition  in  acute  general  pneumothorax  represents  one  of  the  few 
occasions  when  oxygen  is  peculiarly  efficacious.  The  indications  for 
treatment  point  solely  to  general  measures,  as  morphin,  stimulation, 
and  oxygen.  In  open  cases  the  efforts  of  the  physician  must  be  con- 
fined to  the  relief  of  pain  and  general  stimulation,  until  opportunity 
has  been  afforded  for  the  adaptation  of  the  damaged  respiratory  appara- 
tus to  the  functional  needs  of  the  system. 

The  treatment  of  a  closed  pneumothorax  should  relate  to  the  avoid- 
ance of  a  renewed  perforation,  which  would  expose  the  patient  to  the  dan- 
ger of  secondary  infection.  Absolute  quiet  should  be  enjoined  for  a  con- 
siderable time,  lest  by  some  sudden  untoward  movement  rupture  of  the 
pleura  may  result.  Cough  must  be  avoided  as  much  as  possible.  To 
this  end  opiates  are  sometimes  indicated  for  the  time  being,  to  meet  the 
requirements  of  individual  cases.  If  the  cough  is  especially  severe,  it 
is  good  practice  to  strap  the  chest  with  adhesive  plaster  in  order  to 
restrict  the  movement  of  the  affected  side.  After  several  weeks'  delay 
it  may  be  permissible  to  withdraw  a  small  portion  of  air  under  very 


486  COMPLICATIONS 

gentle  negative  pressure.  This  procedure,  however,  is  not  to  be  com- 
mended in  general,  as  even  if  carefully  practised  it  may  sometimes  result 
in  reopening  the  visceral  pleura. 

In  acute  valvular  cases  relief,  as  a  rule,  is  secured  only  through  the 
performance  of  aspiration,  and  is  almost  instantaneous  with  the  with- 
drawal of  air.  This  is  imperatively  indicated  as  soon  as  the  symptoms 
become  at  all  urgent.  There  is  no  conventional  point  of  puncture  to 
be  recommended.  The  essential  consideration  is  to  enter  the  air-chamber, 
the  limits  of  which  are  determined  by  the  physical  signs.  The  same 
precautionary  measures  should  be  observed  as  with  aspiration  of  the 
fluid  in  pleural  effusions,  in^  which  event  no  bad  results  attend  repeated 
withdrawal  of  the  air.  If  a  considerable  time  elapses  after  aspiration 
before  the  reappearance  of  dangerous  symptoms,  the  indications  point 
to  its  repetition  rather  than  to  more  radical  measures.  It  occasionally 
happens  that  a  few  judiciously  interspaced  aspirations  are  sufficient 
to  sustain  life  during  the  period  of  extreme  urgency. 

Cases  exhibiting  a  speedy  recurrence  of  alarming  symptoms  following 
aspiration  demand  a  free  opening  through  the  chest-wall  into  the  pleural 
cavity.  I  do  not  hesitate  in  such  cases  to  insert  a  large-sized  trocar  and 
canula.  The  trocar  is  withdrawn  and  the  canula  is  fastened  to  the 
chest-wall  by  plaster,  and  covered  lightly  with  an  aseptic  dressing,  which 
is  frequently  changed.  This  method  of  treatment  is  followed  by  a 
pronounced  egress  of  air  from  the  chest  with  each  expiration,  and  in 
many  cases  is  instrumental  in  affording  relief  from  most  distressing 
symptoms.  It  is  the  treatment  par  excellence  for  desperate  cases,  and 
will  occasionally  enable  the  invalid  to  secure  an  adaptation  to  the  radi- 
cally changed  respiratory  condition.  At  this  time  the  free  use  of  oxy- 
gen, as  in  initial  open  pneumothorax,  is  of  substantial  aid. 

In  connection  with  the  preceding  principles  of  treatment  applicable 
to  extreme  conditions  the  following  case  is  of  especial  interest,  and  also 
illustrates  the  not  infrequent  slowness  of  onset. 

In  the  summer  of  1905  a  young  man  with  advanced  pulmonary 
tuberculosis  was  sojourning  with  his  parents  in  the  mountains  of  Colo- 
rado, at  a  point  far  removed  from  railroad  communication.  After 
several  days  of  indisposition,  shortness  of  breath  was  noted,  together 
with  moderate  pain  in  the  left  side  and  conspicuous  aggravation  of 
cough.  This  was  frequent,  distressing,  markedly  paroxysmal,  and 
unattended  by  expectoration.  The  transition  from  an  amiable,  gentle 
disposition  to  extreme  irritability  was  a  noticeable  feature.  Dyspnea, 
pain,  and  the  nervous  disturbance  progressively  increased  during  the 
next  few  days.  In  response  to  an  urgent  summons  I  found  the  patient 
after  the  lapse  of  nearly  twelve  hours  in  extremis  by  reason  of  a  per- 
fectly defined  valvular  pneumothorax.  The  relief  afforded  by  aspiration 
was  almost  instantaneous,  but  this  was  again  required  after  twelve 
hours.  Aspiration  was  employed  at  intervals  of  four  or  five  hours 
during  the  ensuing  two  days,  and  afforded  in  each  instance  a  great  measure 
of  relief.  The  patient,  however,  became  much  exhausted  from  the 
frequent  recurrence  of  positive  intrathoracic  air-pressure,  and  his  suffer- 
ings were  almost  beyond  endurance.  The  nervous  control  was  entirely 
lost,  and  the  condition  became  almost  maniacal.  During  a  period 
of  two  hours  the  pulse  entirely  disappeared,  the  skin  being  bathed  with 
cold  perspiration.  Cyanosis  was  intense,  and  death  was  imminent. 
Against  the  protests  of  the  parents,  who  demanded  that  his  sufferings 
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should  be  permitted  to  cease,  I  resorted  to  an  unusual  degree  of  stimu- 
lation with  strychnin,  atropin,  and  subcutaneous  salt  solution  and 
made  a  free  opening  into  the  pleural  cavity.  A  large  trocar  and  can- 
ula  were  inserted  between  the  third  and  fourth  ribs  in  the  anterior 
axillary  line.  The  trocar  was  removed,  and  a  light,  loose  aseptic  dressing 
applied  over  the  canula.  The  exit  of  air,  which  was  attended  by  a  loud 
hissing  noise,  afforded  immediate  relief.  The  canula  remained  in  place 
for  three  days,  during  which  time  a  perceptible  improvement  was  noted 
in  the  general  condition,  the  respirations,  and  pulse.  It  was  then  re- 
moved, but  replaced  upon  the  following  day,  on  account  of  the  renewed 
development  of  dyspnea  and  cyanosis.  After  several  days  the  canula 
was  again  removed  without  a  subsequent  reappearance  of  urgent  symp- 
toms. A  week  later  a  small  amount  of  air  was  removed  by  gentle  aspira- 
tion, care  being  taken  to  avoid  too  great  a  negative  pressure  within  the 
pleural  cavity.  This  was  repeated  several  times  at  intervals  of  one  or 
two  weeks.  The  patient  greatly  improved  in  his  general  condition,  and 
at  the  end  of  three  months  it  was  impossible  to  detect  upon  rigid  physical 
examination  the  slightest  evidence  of  pneumothorax.  I  have  refrained 
from  devoting  space  to  the  enumeration  of  the  physical  signs  in  this 
<jase,  as  they  conformed  closely  to  the  type  described  as  characteristic 
of  such  cases. 


CHAPTER  LIX 
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Physical  Signs. — When,  in  addition  to  the  air,  liquid  is  also  present 
in  the  pleural  cavity,  the  symptoms  common  to  simple  pneumothorax 
are  considerably  modified.  The  more  important  differences  in  the 
clinical  manifestations  relate  to  the  varying  degrees  of  systemic  dis- 
turbance. The  presence  of  pus  in  the  pleural  cavity  often  gives  rise 
to  the  exhibition  of  chills,  fever,  sweats,  and  digestive  disorders.  This 
.group  of  symptoms,  though  not  invariably  present  in  pneumopyothorax, 
are  more  frequent  than  in  the  preceding  condition.  The  appetite  is 
often  impaired,  and  gastric  disturbance  with  constipation  is  common. 
There  is  frequently  imparted  a  slight  cyanotic  discoloration  to  the  face, 
which  in  association  with  pallor  and  edema  produces  a  rather  character- 
istic appearance.  The  ends  of  the  fingers  are  usually  thickened,  both 
laterally  and  anteroposteriorly,  and  present  a  peculiar  clubbed  shape. 
The  cough  is  apt  to  be  paroxysmal  and  associated  with  the  periodic 
expectoration  of  large  quantities  of  purulent  sputum.  This  is  especially 
noticeable  in  the  morning  and  evening,  as  well  as  upon  stooping  over 
or  lying  down  during  the  day.  These  patients  usually  sleep  upon  the 
back,  though  sometimes  upon  the  affected  side.  Turning  to  the  oppo- 
site side  may  be  accompanied  by  the  expulsion  of  considerable  expec- 
toration. When  the  condition  is  essentially  a  chronic  process,  in  the 
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absence  of  systemic  infection  there  may  be  lacking  any  rational  symptoms 
to  suggest  its  presence. 

The  physical  signs,  however,  are  strikingly  characteristic,  although 
often  unrecognized.  While  the  presence  of  air  is  occasionally  detected 
upon  examination,  the  liquid,  if  occurring  only  in  moderate  amount, 
is  not  infrequently  overlooked.  In  pneumopyothorax  the  upper  level 
of  the  fluid  conforms  strictly  to  a  horizontal  plane,  and  being  contained 
at  the  extreme  base  of  the  thorax,  may  escape  notice  if  a  careful  physical 
investigation  is  not  made  at  this  point.  By  comparing  the  lower  bound- 
aries of  percussion  resonance  on  the  two  sides  there  should  be  no  difficulty 
in  recognizing  an  area  of  flatness.  The  disparity  between  these  cor- 
responding regions  upon  percussion  is  emphasized  by  the  usual  develop- 
ment of  emphysema  upon  the  opposite  side,  still  further  lowering  its 
resonant  border.  In  contradistinction  to  the  curved  line  of  dulness 
incident  to  pleural  effusions  the  upper  boundary  of  percussion  flatness 
in  pneumopyothorax  is  always  perfectly  straight  and  horizontal.  A 
striking  corroborative  percussion  sign  is  the  marked  variation  in  the 
level  of  flatness,  with  a  corresponding  change  in  the  position  of  the 
patient.  The  presence  of  air  and  liquid  combined  in  the  pleural  cavity 
is  the  only  condition  permitting  a  pronounced  change  in  the  upper  level 
of  percussion  flatness.  This  is  a  physical  sign  of  the  utmost  importance, 
and  may  be  regarded  as  distinctly  pathognomonic  of  pneumopyothorax. 
In  Figs.  133  to  136  is  shown  pronounced  alteration  in  the  upper  level 
of  fluid  upon  change  of  position,  in  a  case  recently  under  observation. 
Compare  with  radiographs  Figs.  94,  95,  and  96,  taken  after  death  of 
the  patient. 

The  auscultatory  signs  are  not  appreciably  different  from  those  of 
simple  pneumothorax,  save  that  the  breath-  and  voice-sounds  are  dimin- 
ished or  absent  below  the  level  of  the  liquid.  Metallic  tinkling,  as 
previously  described,  may  be  recognized,  and  is  strongly  suggestive  of 
pneumopyothorax,  although  occasionally  heard  in  the  presence  of  large 
pulmonary  cavities  containing  liquid.  A  feature  of  great  import  is  the 
succussion  splash  elicited  by  shaking  the  body  quickly  with  one  ear  in 
direct  apposition  to  the  chest. 

The  treatment  of  pneumopyothorax  among  consumptives  in  the 
absence  of  well-defined  septic  manifestations  consists  of  a  rigid  adher- 
ence to  the  "laissez  jaire"  policy.  Sometimes  the  indications  point 
to  the  removal  of  the  fluid  by  reason  of  its  mechanic  effect  and  the  degree 
of  septic  absorption.  Occasional  aspiration  is  the  most  conservative 
means  of  emptying  the  cavity,  and  in  some  cases  this  measure  is  all 
that  is  required.  Excellent  results  may  attend  the  employment  of 
siphon  drainage.  A  trocar  with  canula  is  inserted  between  the  ribs, 
the  trocar  removed,  and  a  tightly  fitting  rubber  tube  pushed  through 
the  canula.  This  is  subsequently  withdrawn  over  the  tube,  which  is 
left  protruding  into  the  pleural  cavity.  The  other  end  of  the  tube  is 
passed  through  the  cork  of  a  bottle,  which  may  be  carried  in  the  pocket 
and  emptied  at  intervals  during  the  day.  The  flow  is  controlled  by 
clamps  upon  the  tube.  I  have  known  of  several  cases  in  which  this 
procedure  has  produced  highly  satisfactory  results. 

If  this  expedient  is  found  impracticable,  or  insufficient  on  account 
of  the  existence  of  urgent  symptoms,  recourse  must  be  taken  to  an  opera- 
tion which,  to  this  class  of  cases,  is  often  of  direful  import,  i.  e.,  the 
permanent  opening  of  the  pleural  cavity.  From  my  observation  it  would 
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almost  seem  that  for  these  unfortunates  the  classic  inscription  of  Dante 
should  be  changed  to  "  Abandon  hope  all  ye  who  are  entered  here."  The 
thoroughly  collapsed  and  atelectatic  lung  is  usually  bound  down  by  firm 


Fig.  133. — Case  of  left-sided  pneumo- 
pyothorax.  Patient  in  almost  erect  posi- 
tion. Note  difference  between  the  lower 
levels  of  percussion  resonance  upon  the 
two  sides.  Upon  the  left  side  the  upper 
percussion  boundary  of  the  flat  area  is 
perfectly  horizontal. 


Fig.  134. — Same  case  as  preceding.  Pa- 
tient leaning  forward  until  the  lower  border 
of  percussion  resonance  upon  the  left  side 
corresponds  perfectly  with  that  upon  the 
right.  Compare  these  two  photographs  with 
radiographs  Figs.  94,  95,  and  96. 


Fig.  135. — Anterior  view  of  same 
patient  in  perfectly  erect  position. 
Line  denotes  upper  level  of  fluid. 


Fig.  136. — Same  patient  with  body  in- 
clined markedly  to  the  right.  The  lower 
line  represents  upper  border  of  liquid  with 
patient  in  this  position,  the  upper  level  cor- 
responding to  a  horizontal  plane  notwith- 
standing changes  in  position  of  patient. 


adhesions,  precluding  all  prospect  of  its  ever  expanding  without  removal 
of  the  visceral  pleura,  and  even  then  to  a  limited  extent.  There  begins 
at  once  the  period  of  interminable  suppuration  and  drainage,  the  none 
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too  cheerful  prospect  of  repeated  rib  resections,  after  the  manner  of 
Estlander  or  Schede,  decortication  of  lung,  as  introduced  by  Delorme 
and  Fowler,  or  discission  of  pleura,  as  devised  and  practised  by  Ransohoff. 
The  shock  attending  these  major  operations,  the  subsequent  suffering, 
the  disappointment  incident  to  non-healing  wounds,  the  inevitable 
exhaustion,  and  the  frequent  amyloid  change  jointly  constitute  considera- 
tions of  sufficient  import  to  furnish  grounds  for  reasonable  hesitation 
in  advising  these  mutilating  procedures.  Judging  solely  from  a  con- 
siderable experience  with  these  cases,  the  conclusion  is  reached  that  the 
results  at  best  are  likely  to  be  unsatisfactory,  although  in  some  instances 
a  prolonged  respite  is  offered  to  the  unfortunate  consumptive.  Perhaps 
a  few  years  of  this  existence  is  preferable  to  an  earlier  death,  and  affords 
a  justification  for  the  operation  in  selected  cases. 

The  dictum  laid  down  by  some  authors  that  pneumopyothorax 
developing  among  consumptives,  regardless  of  other  considerations,  con- 
traindicates  the  adoption  of  radical  measures  is  unquestionably  errone- 
ous. In  the  presence  of  sepsis,  chills,  fever,  and  sweating,  the  indications 
for  immediate  removal  of  the  pus  by  means  of  a  permanent  opening  into 
the  pleural  cavity  are  as  imperative  as  with  the  non-tuberculous. 

No  matter  how  great  the  extremity,  the  pulmonary  invalid  is  entitled 
to  the  same  prompt  measures  of  relief  as  the  non-consumptive.  It 
must  be  admitted,  however,  that  the  condition  of  the  patient  is  a  strong 
determining  factor  in  a  choice  of  the  precise  method  of  surgical  inter- 
ference. Even  in  highly  desperate  conditions  with  extreme  physical 
debility  and  pronounced  evidence  of  sepsis,  aspiration  alone  is  scarcely 
ever  sufficient.  In  such  cases  thoracotomy  is  more  efficacious  as  a  means 
of  prolonging  life  and  promoting  recovery,  and  also  is  quite  as  easily 
performed  even  without  the  employment  of  anesthesia.  The  operation 
consists  of  the  introduction  of  a  large  trocar  and  canula  into  the  chest- 
wall,  followed  by  the  removal  of  the  trocar  and  the  retention  of  either  the 
canula  or  of  a  short  rubber  tube  over  which  the  canula  is  withdrawn. 
Care  should  be  taken  that  the  end  of  the  tube  is  not  inserted  too  far 
within  the  pleural  cavity.  Continued  drainage  by  this  method  is  usually 
unsatisfactory,  as  the  narrow  rib-spaces  prevent  more  than  a  small  open- 
ing. The  tube  is  very  likely  to  become  occluded  by  obstructive  coagula 
of  pus,  blood,  or  lymph.  When,  therefore,  the  prompt  removal  of  pus 
is  demanded  in  profoundly  septic  cases,  single  rib  resection  should  be 
performed  no  matter  how  desperate  the  condition.  This  procedure 
conserves  the  interests  of  the  patient,  both  as  regards  the  immediate 
present  and  the  not  too  remote  future. 

All  cases  permitting  the  administration  of  an  anesthetic  should  be 
subjected  to  single  rib  resection  in  preference  to  aspiration  or  puncture, 
but  the  inadvisability  of  an  anesthetic  should  not  always  be  construed 
as  an  argument  against  the  more  radical  operation.  This  may  be  per- 
formed by  a  skilful  surgeon  in  an  exceedingly  short  time  without  general 
anesthesia,  as  I  have  been  permitted  to  observe  upon  repeated  occasions. 
In  desperate  cases  thorough  preliminary  cocainization  of  the  soft  parts 
renders  the  incision  down  to  the  rib  perfectly  painless.  After  denudation 
of  the  periosteum  the  rib  maybe  quickly  resected,  either  without  anesthetic 
or  with  the  patient  under  the  influence  of  somnoform.  By  the  use  of 
this  anesthetic  Dr.  Powers  has  recently  resected  the  rib  of  one  of  my 
patients  who  was  apparently  moribund.  The  preliminary  incision  was 
rendered  painless  by  the  use  of  cocain,  while  the  entire  period  of  somno- 
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form  anesthesia  was  less  than  half  a  minute.  Before  the  discovery  of 
somnoform  I  performed  rib  resection  with  cocain  in  a  very  extreme  case 
unsuited  for  general  anesthesia.  The  operation  was  undertaken  thirteen 
years  ago,  when  the  condition  of  the  patient  was  such  as  almost  to 
demand  non-interference.  His  subsequent  general  improvement  was 
remarkable  until  the  development  after  several  years  of  amyloid  degen- 
eration of  the  kidneys. 

Multiple  rib  resection,  decortication  of  lung,  and  discission  of  pleura 
are  permissible  only  in  selected  cases,  months  after  the  preliminary 
opening  into  the  pleural  cavity.  It  is  of  the  utmost  importance  that 
such  operations  be  deferred  until  long  after  the  initial  evacuation  of  pus. 
The  condition  of  the  patient  is  usually  such  at  the  time  of  the  initial  rib 
resection  as  to  render  the  case  inoperable  as  regards  the  major  operations. 
With  the  removal  of  pus  and  the  maintenance  of  continuous  drainage 
an  entire  disappearance  of 
systemic  infection  often  takes 
place.  Opportunity  is  thus 
afforded  for  gain  in  strength 
and,  above  all,  in  nutrition, 
the  value  of  which  in  such 
cases  cannot  be  overesti- 
mated. After  a  delay  of  sev- 
eral months  the  patient  is  en- 
abled to  undergo  the  shock  of 
a  severer  operation.  Radical 
surgical  interference,  which 
may  be  unworthy  of  consid- 
eration at  the  time  of  the 
initial  pus  evacuation,  may 
be  attended  by  marked  bene- 
fit six  months  later. 

I  recall  the  case  of  a  pa- 
tient with  pneumopyothorax 
upon  whom,  at  my  request, 
Dr.  Powers  performed  a  single 
rib  resection  five  years  ago, 
and  who  almost  succumbed 
from  the  effects  of  the  pre- 
liminary operation.  The  capacity  of  the  pleural  cavity  shortly  after  the 
operation,  as  determined  by  the  introduction  of  normal  salt  solution,  was 
64  ounces.  In  spite  of  perfect  drainage  and  daily  irrigation  a  persisting 
temperature  of  septic  type  was  observed  during  a  period  of  five  months. 
The  infection  was  distinctly  staphylococcic  in  character,  and  was  asso- 
ciated with  a  profound  purpura  hsemorrhagica.  Hemorrhages  took 
place  from  the  mouth,  nose,  throat,  gums,  and  intestines,  with  the  for- 
mation of  petechisB  under  the  skin.  About  two  months  following  the  first 
operation,  in  the  midst  of  an  exceedingly  poor  general  condition,  a  large 
counteropening  was  made  in  the  chest-wall.  Despite  perfect  drainage, 
secured  by  the  daily  passing  of  sterile  gauze  from  one  opening  to  the  other, 
there  ensued  no  resulting  improvement. 

During  the  following  three  months  there  occurred  morning  remissions, 
and  sharp  evening  exacerbations  of  temperature,  with  daily  chills  and 
sweats.  There  was  marked  emaciation,  with  weak  and  extremely  rapid 


Fig.  137. — Marked  unilateral  deformity  following 
Schede  operation  for  pneumopyothorax.  Note  lower 
edge  of  lung  upon  the  right  side.  Compare  with 
figures  97  and  98. 
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pulse.  At  this  time  I  decided  to  substitute  iodoform  gauze  for  that 
previously  used.  This  was  drawn  from  one  opening  to  the  other  and  the 
pleural  cavity  freely  packed.  The  temperature  receded  to  normal  upon 
the  second  day,  and  remained  so  for  ten  days.  In  order  to  avoid  any 
misconception  as  to  the  effect  of  the  iodoform,  I  reverted  once  more  to 
the  use  of  the  sterile  gauze.  This  was  followed  by  an  immediate  elevation 
of  temperature,  which  persisted  several  days  and  receded  at  once  upon 
a  return  to  the  iodoform  pack.  It  is,  of  course,  recognized  that  a  single 
case  of  this  kind  must  not  be  accepted  as  establishing  a  direct  relation 
of  cause  and  effect,  as  regards  the  employment  of  the  iodoform  pack. 
Improvement  was  progressive  and  rapid  from  this  time.  Nine  months 
after  the  rib  resection  the  patient,  having  gained  thirty-five  pounds  in 
weight,  a  Schede  operation  was  performed  by  Dr.  Powers,  which  reduced 
the  capacity  of  the  pleural  cavity  to  four  ounces.  The  patient  is  now  in 
excellent  condition,  the  discharge  being  almost  nil  and  the  cavity  holding 


Fig.  138. — Same  patient  as  Fig.  137,  showing  the  lower  edge  of  the  lung  in  front  and  the  swinging 
of  the  stsrnum  toward  the  unaffected  side. 


but  one  and  one-half  ounces  of  salt  solution.  Figs.  137, 138,  and  139  are 
of  interest  in  showing  the  amount  of  deformity  resulting  from  the  multiple 
rib  resection  to  effect  an  obliteration  of  the  pus-secreting  cavity.  This 
would  have  been  completely  out  of  the  question  as  an  early  surgical 
procedure. 

The  extent  of  the  operation  must  depend  largely  upon  the  size  of  the 
cavity  and  the  age  of  the  patient.  It  is  rarely  demanded  in  children  on 
account  of  the  greater  elasticity  of  the  thorax.  Among  adults,  however, 
the  rigidity  of  the  chest-wall  presents  an  insuperable  obstacle  to  the  ob- 
literation of  the  suppurating  space,  and  in  the  absence  of  lung  expansion 
the  resection  of  ribs  becomes  the  only  rational  procedure.  The  removal  of 
a  large  portion  of  the  bony  thorax  permits  the  apposition  and  cicatrization 
of  granulating  surfaces.  It  is  scarcely  pertinent  to  the  purpose  of  this 
book  to  enter  into  a  discussion  of  the  comparative  merits  of  the  Estlander 
or  the  Schede  operation,  or  to  attempt  a  description  of  the  technic. 
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Decortication  of  the  lung,  as  introduced  by  Delorme,  consists  of  the 
removal  of  the  visceral  pleura  from  the  lower  half  of  the  collapsed  and 
atelectatic  lung,  which  permits,  to  a  very  considerable  extent,  its  sub- 
sequent expansion.  This  operation  has  been  found  to  be  much  safer 
and  more  easily  performed  than  the  attempted  removal  of  adhesions 
between  the  costal  and  visceral  pleura.  The  operation  is  sometimes 
practised  in  connection  with  Schede's  multiple  rib  resection,  in  which 
event  the  skin-flap  coalesces  and  cicatrizes  with  the  denuded  lung.  In 
other  cases  a  trap-door  operation  is  performed,  which  includes  the  lifting 
of  a  portion  of  the  chest-wall,  permitting  free  access  to  the  collapsed 
lung  and  the  denudation  of  its  pleura.  Subsequently  the  trap-door  is 
replaced  and  provision  made  for  adequate  drainage. 

Discission  of  the  pleura  was  devised  and  performed  by  Ransohoff, 
and  has  yielded  fairly  satisfac- 
tory results.  This  procedure 
consists  of  free  incisions  of  the 
pleura  carried  downward  to  the 
lung  proper. 

E.  G.  Beck  has  recently  de- 
vised a  treatment  of  tubercu- 
lous sinuses  by  the  injection  of 
bismuth-vaselin  paste,  which 
has  proved  of  considerable 
value  in  some  cases  of  empy- 
ema  or  in  long-standing  pneu- 
mopyothorax  without  complete 
obliteration  of  the  cavity  after 
operation.  His  formula  con- 
sists of  bismuth  subnitrate,  30 
grams;  white  wax  and  soft 
paraffin,  of  each,  5  grams;  vase- 
lin,  60  grams;  to  be  mixed 
while  boiling.  He  recommends 
the  sterilization  of  the  glass 
syringe  by  the  dry  process,  and 
the  dipping  of  the  plunger  in 
sterile  oil  instead  of  water. 
The  fistulous  tract  should  be 
dried  if  possible  by  packing 
with  a  small  strip  of  plain 
gauze,  which  should  be  removed  just  before  the  injection  of  the  paste. 
The  syringe  is,  of  course,  charged  while  the  mixture  is  in  a  liquid  form. 
This  should  be  injected  very  slowly.  A  gauze  pad  should  be  pressed 
against  the  opening  to  prevent  the  escape  of  the  paste  and  an  ice-bag 
applied  to  hasten  its  hardening.  In  most  cases  portions  of  the  bismuth 
paste  are  discharged  into  the  dressing  within  a  few  hours.  Occasionally 
it  remains  for  much  longer  periods  and  becomes  encapsulated  or  gradually 
absorbed. 

Beck  calls  especial  attention  to  the  bactericidal  action  of  the  bismuth 
as  shown  by  the  invariable  diminution  in  the  number  of  microorganisms, 
including  tubercle  bacilli.  He  reports  in  detail  the  results  of  this  method 
as  applied  to  a  case  referred  to  me  by  Dr.  Hubbard,  of  Toledo.  The 
patient  was  suffering  from  a  pneumopyothorax,  tubercle  bacilli  being 
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Fig.  139. — Photograph  of  same  patient  as  Figs, 
and  138,  showing    extensive  cicatrization,  site 
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of  remaining  sinus,  and  also  boundary  of  lung  in  the 
lateral  region. 
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readily  demonstrated  in  the  fluid.  After  gaining  twenty  pounds  in 
Denver,  with  corresponding  improvement  in  the  general  condition,  he 
was  advised  to  return  home  for  operation.  Five  ribs  were  subsequently 
resected  by  Dr.  Hubbard.  Some  months  afterward  the  bismuth  paste 
was  injected  by  Dr.  Beck,  tubercle  bacilli  having  been  previously  reported 
in  the  discharging  pus  in  the  proportion  of  from  five  to  fifteen  microorgan- 
isms to  each  immersion  field.  Final  reports  show  a  complete  disappear- 
ance of  tubercle  bacilli. 

I  have  since  made  use  of  this  method  in  a  few  patients  with  fistulous 
tracts  following  empyema  operation,  but  my  opportunities  for  observa- 
tion have  been  too  limited  for  the  formation  of  positive  conclusions  as 
to  its  value. 

Evidence  is  not  lacking  to  show  the  possible  harmful  effects  resulting 
from  the  continuous  absorption  of  bismuth.  Several  instances  of  poison- 
ing have  been  recorded,  although  Beck,  from  an  experience  with  2000 
injections  of  the  paste,  has  not  thus  far  had  any  unfortunate  experiences. 
It  is  probable  that  the  toxic  symptoms  following  the  absorption  of  bismuth 
have  resulted  from  the  presence  of  arsenic,  so  frequently  an  ingredient 
of  subnitrate  of  bismuth. 

Bruenecke  and  Hoffman  have  reported  a  fatal  termination  after  the 
introduction  into  the  stomach  of  a  suspension  of  3  or  4  grams  of  subnitrate 
of  bismuth  in  100  c.c.  of  buttermilk.  Bohme  has  also  reported  a  similar 
result  following  the  injection  of  a  bismuth  subnitrate  suspension  into  the 
large  intestine.  In  both  cases  there  were  marked  methemoglobinemia, 
cyanosis,  and  asphyxia.  It  has  been  shown  that  nitrites  may  be  formed 
from  bismuth  subnitrate  and  absorbed  into  the  circulation.  Owing  to 
this  possibility,  the  subcarbonate  is  regarded  as  a  much  safer  form  of 
bismuth  than  the  subnitrate. 

In  two  cases  reported  by  David  and  Kauffman  toxic  symptoms  are 
stated  to  have  resulted  solely  from  the  bismuth  constituent  of  the  subni- 
trate preparation,  there  being  no  dyspnea  or  cyanosis  incident  to  nitrite 
effects.  There  were  pain  in  the  mouth,  intense  stomatitis  with  difficult 
mastication  and  deglutition,  swollen  gums  with  loosening  of  the  teeth, 
superficial  ulcers  upon  the  tongue,  and  salivation.  In  one  case  the  stoma- 
titis was  very  severe,  salivation  extreme,  headache,  nausea,  vomiting, 
enormous  swelling  of  the  tongue,  difficult  speech,  restlessness,  choreiform 
movements,  delirium,  and  death  at  the  end  of  twenty-seven  days  after 
the  injection  of  the  paste. 
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TUBERCULOSIS  OF  THE  PERICARDIUM 

Etiolpgic  and  Pathologic  Data. — This  condition,  on  account  of  its 
relative  infrequency,  is  of  much  less  importance  than  tuberculosis  of 
the  pleura  or  peritoneum.  It  is,  however,  considerably  more  common 
than  generally  supposed.  The  clinical  evidences  of  tuberculous  involve- 
ment of  the  pericardium  are  exceedingly  obscure. 

The  position  and  size  of  the  heart  may  be  outlined  with  reasonable 
accuracy  during  life  by  a  skilful  examiner,  and  the  results  confirmed  or 
modified  by  x-ray  examination,  but  the  only  reliable  data  as  to  the  fre- 
quency and  nature  of  the  pericardial  complications  in  pulmonary  tuber- 
culosis are  furnished  by  autopsy  findings.  To  be  of  definite  value  it  is 
obvious  that  the  postmortem  study  should  be  conducted  by  a  trained 
pathologist,  and  embrace  a  large  number  of  autopsies  upon  tuberculous 
subjects.  Only  by  means  of  such  investigations  are  there  afforded  cor- 
rect conceptions  as  to  the  prevalence  of  the  condition. 

During  the  first  two  years  of  the  existence  of  the  Phipps  Institute 
for  the  Study  of  Tuberculosis  there  were  conducted  143  autopsies,  88  of 
which  were  performed  in  the  first  year.  Of  the  88  autopsies,  there  was 
but  1  case  of  typical  miliary  tuberculosis  with  pericardial  involvement. 
There  were,  however,  3  cases  out  of  the  143  autopsies  during  the  two 
years.  Of  the  total  number,  there  were  reported  3  cases  of  local  peri- 
cardial adhesions,  1  instance  of  general  pericardial  adhesion,  1  of  thick- 
ened pericardium,  and  8  of  total  obliteration  of  the  pericardium.  Only 
1  case  of  acute  serous  pericarditis  was  found.  Evidence  of  pericardial 
involvement  of  some  kind  was  obtained  in  18  cases  out  of  143,  including 
both  acute  and  chronic  varieties.  Actual  tubercles  were  found  in  only  3 
instances,  and  it  is,  therefore,  more  or  less  problematic  whether  or  not  the 
other  cases  were  of  actual  tuberculous  origin.  It  must  remain  a  matter 
of  conjecture  if  the  cases  of  chronic  obliterative  pericarditis  and  those 
with  local  adhesions  were  directly  occasioned  by  tuberculous  infection. 
It  is  reasonable  to  believe,  however,  that  nearly  all  low-grade  chronic 
inflammations  of  the  pericardium  among  pulmonary  invalids  owe  their 
existence  to  tubercle  deposit.  If  the  tuberculous  character  of  nearly  all 
idiopathic  pleurisies  is  admitted,  even  among  apparently  non-tubercu- 
lous subjects,  it  is  safe  to  assume  that  a  similar  involvement  of  the  peri- 
cardium may  occasionally  take  place  among  phthisical  patients. 

The  autopsy  report  with  study  of  heart  lesions  at  the  Phipps  Institute 
was  made  by  Drs.  White  and  Norris. 

In  the  third  annual  report  there  is  contained  a  record  of  57  autopsies 
conducted  during  the  year  upon  phthisical  patients,,  with  practically 
negative  pericardial  findings.  Thus,  out  of  200  autopsies  reported  in 
three  years,  but  3  cases  of  miliary  involvement  of  the  pericardium  were 
found,  and  8,  or  4  per  cent.,  of  obliterative  pericarditis.  During  the  first 
year  White  reports  the  latter  condition  in  3.4  per  cent,  of  the  cases 
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recorded,  and  submits  for  comparison  obliterative  pleurisy  of  both  sides 
in  4.5  per  cent,  of  cases — the  left  side,  19.5  per  cent.,  and  the  right  in 
17  per  cent.  Of  the  pericardial  cases,  one  coexisted  with  obliterative 
pleurisy  upon  each  side,  one  with  right-sided  pleurisy,  and  one  with  general 
adhesions  on  both  sides.  No  histologic  investigation  was  made  to  deter- 
mine precisely  the  tuberculous  origin  of  the  adhesions.  A  reference  to 
the  last  or  fourth  annual  report  of  the  Phipps  Institute  shows  that  of 
66  cases  coming  to  autopsy  during  the  year,  tuberculosis  of  the  pericardium 
was  found  in  no  instance,  although  general  adhesions  were  found  in  two 
cases.  Norris,  in  1904,  collected  statistics  concerning  pericardial  involve- 
ment in  1780  autopsies  upon  tuberculous  subjects,  and,  exclusive  of  doubt- 
ful cases,  found  pericarditis,  which  was  presumably  tuberculous,  to  have 
occurred  in  4.6  per  cent.  From  a  study  of  7646  reported  cases  of  pul- 
monary tuberculosis  he  was  able  to  find  but  31  instances  of  pericarditis. 
Brown  reports  that  among  1300  patients  at  the  Adirondack  Cottage 
Sanitarium  no  symptoms  suggesting  pericardial  involvement  were  recog- 
nized save  in  a  single  instance.  According  to  this  writer,  Rilliet  and 
Barthez  found  the  condition  present  in  3.2  per  cent,  of  312  tuberculous 
subjects.  From  a  study  of  2600  pulmonary  invalids  I  have  found  but 
very  few  instances  in  which  pericardial  friction  rubs  were  recognized. 
One  such  patient  is  under  observation  at  the  present  time.  A  woman, 
twenty-seven  years  old,  arrived  in  Colorado  very  recently,  and  upon  the 
third  day  sought  medical  advice  on  account  of  the  sudden  development 
of  pain  in  the  precordial  region.  In  addition  to  a  moderately  advanced 
tuberculous  involvement  in  the  upper  portion  of  each  lung,  well-defined 
pericardial  friction  rubs  were  detected.  Otherwise  the  physical  signs 
relative  to  the  heart  are  entirely  negative. 

Although  the  pericardium  occupies  a  more  or  less  protected  position 
as  far  as  opportunity  for  secondary  infection  is  concerned,  it  is  not  sur- 
prising that  tuberculous  involvement  should  supervene  on  account  of 
the  existence  of  tuberculous  processes  in  adjacent  structures.  The 
condition  may  originate  from  neighboring  foci  of  infection  in  the  pleura, 
lungs,  mediastinal  glands,  and  from  caries  of  some  part  of  the  bony 
intrathoracic  wall,  notably  the  sternum,  ribs,  and  dorsal  vertebrae. 

In  a  large  number  of  cases  the  evidences  of  tuberculous  pericarditis 
are  entirely  latent  during  life.  At  times  there  are  present  the  usual 
manifestations  of  general  miliary  tuberculosis,  without  distinct  indica- 
tions of  pericardial  involvement.  It  may  exist  clinically  as  the  ordinary 
acute  form  of  pericarditis,  either  of  the  dry  variety  or  accompanied  by 
effusion.  Another  group  of  cases  may  be  expected  to  exhibit  the  symp- 
toms of  functional  incapacity  associated  with  dilatation  and  hyper- 
trophy, which  result  in  many  instances  from  the  existence  of  chronic 
pericardial  adhesions.  The  two  latter  varieties  are  of  especial  interest, 
one  pertaining  solely  to  an  acute  pericardial  condition,  and  the  other 
relating  to  adherent  pericardium,  with  possible  changes  in  the  size  and 
position  of  the  heart  and  accompanying  circulatory  disturbance. 

ACUTE  TUBERCULOUS  PERICARDITIS 

Acute  tuberculous  pericarditis  which  is  likely  to  be  overlooked  clini- 
cally may  exist  in  two  forms — the  dry  plastic  variety  and  the  type  char- 
acterized by  effusion.  The  exudate  may  be  serous,  serofibrinous,  puru- 
lent, or  hemorrhagic.  The  more  common  form  is  the  plastic  pericarditis, 
which  may  be  unattended  by  either  subjective  symptoms  or  physical 
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.signs.  The  serous  membrane  may  present  but  a  dull,  slightly  rough- 
ened appearance,  or  a  shaggy,  irregular  fibrinous  coating.  The  fibri- 
nous  exudation  upon  the  internal  pericardium  varies  much  in  thickness, 
and  successive  layers  of  lymph  sometimes  completely  cover  the  macro- 
scopic evidences  of  tubercle  deposit.  The  thickened  membrane  may 
be  infiltrated  with  tiny  yellowish-gray  tubercles,  or  granulations  may 
exist  between  the  layers  which  later  become  confluent.  Upon  gross 
inspection  there  is  often  no  evidence  of  tubercle  deposit,  but  the 
tuberculous  character  of  the  process  may  be  readily  demonstrable, 
despite  a  normal  macroscopic  appearance. 

Symptoms. — The  only  subjective  symptom  of  the  acute  plastic  form 
of  tuberculous  pericarditis  is  pain,  and  this  is  not  always  present.  It 
.is  rarely  intense,  although  in  exceptional  instances  quite  distressing. 
The  pain  is  usually  referred  either  to  the  precordial  region  or  to  the  tip 
of  the  ensiform  appendix.  It  is  sometimes  sharp  or  stabbing,  and 
occasionally  synchronous  with  the  cardiac  pulsation.  But  little  sig- 
nificance is  to  be  attached  to  the  presence  of  fever  unless  this  develops 
in  conjunction  with  pain  and  objective  signs. 

Upon  palpation  there  is  sometimes  recognized,  synchronous  with  the 
heart  contractions,  an  appreciable  fremitus  to  the  left  of  the  sternum 
between  the  third  and  fourth  ribs.  The  important  auscultatory  sign 
is  the  to-and-fro  friction-sound.  This  may  be  creaking,  grazing,  rub- 
bing, or  grating  in  character.  It  is  more  frequently  a  rub;  and  gives  the 
impression  of  coming  from  directly  under  the  stethoscope.  These  super- 
ficial sounds  are  usually  intensified  by  increased  pressure  upon  the  skin 
with  the  bell  of  the  instrument.  They  may  be  heard  at  the  base,  but 
the  more  frequent  site  is  over  the  right  ventricle.  A  peculiar  feature  of 
the  friction-sounds  is  their  inconstancy,  as  they  are  often  recognized  at 
one  time  and  not  at  another.  They  are  distinguished  from  the  pleuro- 
pericardial  friction-rub  by  the  difference  in  rhythm  and  the  influence 
of  the  respiratory  movement.  There  is  but  little  difficulty  in  differ- 
entiating the  distinct  rubbing  character  of  the  pericardial  sounds  from 
the  soft  blowing  endocardial  murmurs.  This  form  of  tuberculous  peri- 
carditis may  terminate  in  effusion,  or  the  condition  may  be  changed 
into  that  of  adherent  pericardium,  owing  to  the  fusion  of  the  serous 
surfaces  through  connective-tissue  proliferation. 

The  symptoms  of  tuberculous  pericarditis  with  effusion  are  extremely 
variable,  and,  as  a  rule,  are  unpossessed  of  special  significance.  In 
many  cases  they  are  entirely  absent  for  prolonged  periods,  and  the  con- 
dition escapes  recognition  altogether.  At  other  times  the  diagnosis  is 
made  purely  through  recourse  to  the  objective  signs.  It  is  not  unusual 
for  symptoms  previously  latent,  suddenly  to  assume  an  aggravated 
character.  Marked  dyspnea,  pain,  pallor,  or  cyanosis  may  quickly 
.supervene  upon  a  period  of  ill-defined  malaise,  slight  shortness  of  breath, 
and  tendency  toward  fatigue.  Thus  the  development  of  the  condition 
is  occasionally  found  to  be  decidedly  insidious,  without  exhibition  of 
clinical  manifestations,  until  the  effusion  has  attained  such  size  as  to 
permit  pronounced  physical  signs.  On  the  other  hand,  the  onset  is 
not  infrequently  acute  and  attended  by  well-defined  symptoms,  even 
before  the  recognition  of  pericardial  exudation. 

Often  complaint  is  made  of  pain,  which  may  range  from  a  sharp, 
agonizing  stab  to  a  mere  sense  of  oppression  referred  to  the  precordia. 
"The  pain  may  be  increased  upon  pressure  at  the  lower  end  of  the  sternum. 
32 


498  COMPLICATIONS 

An  initial  shortness  of  breath  in  acute  or  subacute  cases  rapidly  changes 
to  a  marked  dyspnea,  which  necessitates  a  maintenance  of  the  upright 
or  semireclining  posture.  The  patient  is  distinctly  restless,  and  the  ex- 
pression anxious.  There  is  almost  always  pallor  or  slight  cyanosis. 
The  alse  of  the  nostrils,  particularly  among  the  young,  are  seen  to  dilate 
with  each  respiration.  As  the  restlessness  increases  insomnia  or  delirium 
may  supervene.  I  have  seen  marked  hysteria,  melancholia,  and  chorea 
develop  in  severe  cases,  and  have  recently  observed  pronounced  stammer- 
ing during  the  height  of  the  effusion,  and  persisting  for  weeks  after  its 
removal.  The  pulse  is  always  rapid  and  frequently  irregular.  Many 
observers  have  described  the  pulsus  paradoxus,  characterized  by  an 
extremely  weak  and  feeble  pulse,  during  inspiration. 

Upon  inspection  there  is  more  or  less  circumscribed  prominence  over 
the  precordial  region,  with  bulging  of  the  intercostal  spaces  and  in  some 
cases  edema  of  the  chest-wall.  Sometimes  the  respiratory  expansion 
of  the  left  chest  is  notably  diminished.  In  very  large  effusions  a  promi- 
nence in  the  epigastrium  may  be  produced  by  the  downward  displace- 
ment of  the  left  lobe  of  the  liver.  The  apex  impulse  may  be  feeble  or 
entirely  absent. 

Upon  palpation  the  apical  impulse  is  frequently  obliterated  completely, 
particularly  in  the  event  of  a  large  effusion.  Though  displaced  in  some 
cases,  its  position  in  others  is  unaltered. 

The  percussion  signs  are  of  especial  importance,  chiefly  with  reference 
to  a  gradual  increase  in  the  area  of  cardiac  dulness.  The  lungs  offering 
but  little  resistance  to  the  encroachment  of  the  pericardium  are  corre- 
spondingly compressed.  There  is  considerable  difference  of  opinion  as 
to  the  configuration  of  the  dull  area,  many  writers  being  in  the  habit  of 
describing  the  outline  as  irregular  or  pyriform  in  shape,  with  the  narrower 
portion  pointing  upward  toward  the  manubrium  or  the  left  sternoclavicular 
notch.  For  practical  purposes,  in  outlining  this  area  in  pericardial 
effusion,  it  is  quite  justifiable  to  disregard  any  presupposed  idea  as  to  its 
pyramidal  shape.  The  essential  consideration  as  far  as  the  percussion 
outline  is  concerned,  is  the  mere  fact  of  a  symmetric  enlargement  of  the 
area  of  dulness  in  all  directions.  In  extreme  cases  this  may  extend  far 
to  the  left  of  the  left  nipple,  to  the  right  well  beyond  the  right  border  of 
the  sternum,  and  upward  as  far  as  the  clavicle.  When  the  outline  at 
the  base  and  lower  lateral  regions  is  suggestive  of  a  pyramidal  form,  the 
upper  portion  is  usually  somewhat  truncated,  the  upper  border  rarely 
conforming  to  an  apical  outline.  In  small  effusions  the  changes  in 
percussion  resonance  to  the  right  relate  to  an  increasing  dulness  over 
the  sternum  from  the  fourth  to  the  sixth  rib.  As  the  effusion  increases 
and  the  dull  area  encroaches  more  and  more  to  the  right  of  the  sternum, 
the  diminished  resonance  is  noted  in  the  neighborhood  of  the  sixth  rib. 

Much  attention  has  been  directed  to  the  so-called  Rotch  sign,  which 
consists  of  the  obliteration  of  the  cardiohepatic  angle.  This  sign  is  not 
always  easy  of  exact  determination,  simple  as  it  may  seem,  and  to  the 
general  practitioner  is  not  of  especial  value.  Ewart  has  called  attention 
to  a  quadrangular  patch  of  percussion  dulness  in  the  left  infrascapular 
region.  Bamberger's  sign  consists  of  the  diminution  of  percussion 
resonance  in  the  lower  axilla,  and  about  the  angle  of  the  left  scapula, 
owing  to  pulmonary  compression.  While  it  is  possible  occasionally  to 
detect  an  increased  dulness  in  the  left  axilla,  it  must  be  conceded  that 
Bamberger's  sign  and  Ewart's  sign  are  of  doubtful  value  in  the  average 
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case.  Change  in  the  area  of  percussion  dulness  is  sometimes  produced 
by  a  change  in  the  position  of  the  patient. 

The  most  important  auscultatory  sign  is  the  progressive  enfeeble- 
ment  of  the  heart-sounds,  which  in  some  cases  become  scarcely  audible. 
Preexisting  endocardial  murmurs  are  usually  found  to  disappear  with 
an  increasing  effusion.  Worthin  calls  attention  to  the  frequent  accen- 
tuation of  the  second  pulmonic  sound.  Friction-rubs  heard  early  in 
the  case  disappear  with  the  development  of  the  effusion,  though  they 
are  sometimes  audible  at  the  bases. 

The  course  and  prognosis  depend  largely  upon  the  character  of  the 
effusion.  As  a  rule,  the  progress  is  slow  and  tedious  in  tuberculous 
pericarditis,  though  in  serous  effusions  the  exudation  may  be  absorbed 
with  considerable  rapidity.  Absorption  may  take  place  to  a  certain 
extent  even  with  purulent  effusions,  but  the  outlook  is  by  no  means 
good  in  such  cases. 

The  diagnosis  of  tuberculous  pericardial  effusion  is  often  attended 
by  the  greatest  difficulty.  The  observant  clinician  who  has  been  per- 
mitted to  watch  the  case  from  the  beginning  and  to  note  the  gradual 
but  progressive  development  of  physical  signs,  is  far  more  likely  to  arrive 
at  an  accurate  diagnosis,  than  the  consultant  who  is  called  upon  to  differ- 
entiate between  a  moderate  or  large-sized  pericardial  effusion  and  extreme 
cardiac  dilatation.  At  such  time  a  correct  determination  of  the  condition 
is  frequently  impossible  without  recourse  to  paracentesis.  It  is  not 
infrequent  that  the  most  skilled  examiners  are  found  to  be  in  error  under 
these  conditions. 

Attention  has  been  repeatedly  called  to  the  wavy  character  of  the 
cardiac  impulse  in  dilatation,  and  the  shock  or  slap  of  the  cardiac  sounds. 
In  dilatation  the  area  of  dulness  does  not  extend  upward  as  far  as  in 
effusion,  and  the  heart-sounds  are  less  indistinct  or  muffled.  Important 
points  are  the  disappearance,  in  effusion,  of  a  previously  recognized 
endocardial  murmur,  and  the  change  in  the  area  of  cardiac  dulness  upon 
change  of  posture.  Osier  calls  attention  to  the  fact  that  in  dilatation 
the  distention  is  rarely  sufficient  to  compress  the  lung  and  produce  per- 
cussion changes  in  the  axillary  region.  I  have  seen  this  result,  however, 
in  a  notable  instance  of  cardiac  dilatation  in  which  there  was  even  suffi- 
cient pulmonary  compression  to  occlude  entirely  a  primary  bronchus. 

Extreme  difficulty  of  diagnosis  may  be  presented  in  some  cases 
despite  an  intelligent  review  of  the  symptoms  and  physical  signs.  Even 
paracentesis  does  not  invariably  afford  a  positive  conclusion  concerning 
the  pathologic  condition,  as  will  be  illustrated  by  the  following  report 
of  a  case  recently  under  observation: 

The  patient  was  a  delicate  child,  ten  years  of  age,  with  a  distinct 
family  history  of  pulmonary  tuberculosis,  although  no  physical  evidences 
of  a  tuberculous  process  had  thus  far  been  recognized.  I  was  summoned 
at  the  end  of  a  period  of  malaise  and  lassitude  of  one  week's  duration. 
The  temperature  was  102°  F.,  pulse  108  and  of  good  quality.  The  child 
was  dressed  and  reclining  upon  a  couch  in  the  open  air,  but  manifested 
a  disinclination  to  sit  up.  The  expression  was  dull  and  the  face  mark- 
edly pale.  Complete  physical  examination  was  negative.  The  child 
was  put  to  bed  immediately  and  a  liquid  diet  instituted.  The  bowels 
were  thoroughly  moved,  and  the  salicylates  with  potassium  citrate 
administered. 

Upon  the  third  day  a  faint  mitral  systolic  murmur  was  heard  at  the 
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apex,  coincident  with  a  distinct  to-and-fro  pericardial  friction-sound 
over  the  right  ventricle.  There  was  slight  precorclial  discomfort,  but 
complaint  was  made  of  severe  pain  in  the  left  shoulder.  Upon  the  fourth 
day  the  pain  continued  sharply  localized  in  the  shoulder,  but  was  also 
intense  over  the  region  of  the  heart.  The  patient  was  restless,  and  the 
suffering  difficult  to  control  in  spite  of  hypodermics  of  codein  and  finally 
of  morphin.  Meantime  the  temperature  had  risen  to  104°  F.  and  pulse 
to  130.  The  bowels  were  obstinately  constipated.  A  beginning  dyspnea 
was  noted  in  connection  with  slight  cyanosis. 

The  pericardial  friction-sound  disappeared  at  the  end  of  twenty-four 
hours,  but  the  endocardial  murmur  persisted  for  several  days.  A  diagnosis 
of  pericarditis  had  been  rendered,  and  a  blister  two  inches  square  produced 
over  the  precordium.  This  was  followed  by  considerable  benefit  for 
about  a  day  and  a  half,  during  which  time  the  child  was  thoroughly 
purged  with  calomel.  Appeal  was  made  to  the  skin  and  kidneys,  and 
cardiac  stimulants  cautiously  administered.  A  progressive  increase 
in  the  area  of  cardiac  dulness  was  noted.  Impaired  resonance  was 
recognized  well  to  the  right  of  the  sternum  and  to  the  left  of  the  left 
nipple,  with  a  continual  upward  rise  of  the  area  of  dulness.  The  pain 
over  the  precordial  region  increased  in  severity  and  the  child  became 
hysteric  and  almost  unmanageable.  The  dyspnea  was  pronounced,  as 
was  also  the  cyanosis.  The  respirations  were  nearly  fifty  to  the  minute, 
the  alae  of  the  nose  dilating  markedly.  The  cardiac  impulse  became 
much  enfeebled,  and  finally  disappeared  altogether.  The  heart-sounds 
were  distant  and  muffled.  With  the  increase  of  effusion  the  endocardial 
murmur  became  more  indistinct  and  was  finally  incapable  of  recognition. 
Despite  active  cardiac  stimulation  the  condition  became  extremely 
desperate  by  the  end  of  one  week.  There  were  orthopnea,  insomnia, 
excruciating  pain  over  the  heart,  a  temperature  ranging  from  104°  to 
over  105°  F.  at  all  hours  of  the  day,  with  a  pulse  of  144  to  150,  and  of 
exceedingly  poor  quality.  The  cardiac  dulness  extended  to  the  second 
rib,  slightly  over  an  inch  to  the  right  of  the  sternum,  and  an  inch  and  a 
half  to  the  left  of  the  left  nipple. 

The  diagnosis  appearing  unquestionable,  I  determined  to  perform 
immediate  paracentesis  of  the  pericardial  sac.  Before  resorting  to  this 
procedure  I  requested  counsel  and  received  a  confirmation  of  the  diagnosis 
.and  indorsement  of  the  aspiration  by  Drs.  Hall,  Powers,  and  Emery. 
The  puncture  was  made  by  Dr.  Powers  in  the  fifth  interspace,  an  inch 
.and  a  half  to  the  left  of  the  left  margin  of  the  sternum.  The  needle  was 
inserted  not  over  three-quarters  of  an  inch.  The  aspirated  fluid  presented 
.all  the  appearance  of  pure  blood,  of  which  twelve  ounces  were  withdrawn. 
•Coagulation  of  the  blood  took  place  in  the  receiving  bottle  before  the  as- 
piration was  completed.  Despite  our  consternation  at  the  sight  of  a 
fluid  which  scarcely  could  be  described  as  a  sanguineous  exudate,  but 
rather  as  blood  from  a  ventricle,  the  aspiration  was  continued  as  long  as 
the  flow  persisted.  The  natural  impulse  upon  the  first  appearance  of  the 
blood  to  withdraw  the  needle  was  restrained,  chiefly  because  there  was 
no  visible  movement  of  the  needle,  as  might  be  expected  in  case  the  ven- 
tricle was  pierced.  While  it  was  conceivable  that  in  the  event  of  a  greatly 
dilated  heart  the  vascular  contractions  might  impart  but  slight  movement, 
complete  absence  of  impulse  suggested  that  the  point  remained  within 
the  pericardial  sac.  This  conclusion  was  strengthened  by  the  knowledge 
of  its  comparatively  superficial  insertion. 
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The  improvement  in  the  child's  appearance  and  respiration  was 
immediate  and  pronounced.  He  also  experienced  decided  relief  from 
pain.  Directly  following  the  withdrawal  of  the  needle  I. outlined  with 
care  the  area  of  heart  dulness,  and  the  result  was  corroborated  by  the 
other  physicians  present.  The  dull  area  was  found  to  be  reduced 
remarkably,  as  shown  by  Fig.  140,  which  is  taken  from  a  photograph 
illustrating  the  lines  of  cardiac  flatness  immediately  prior  to  and  following 
the  operation.  A  record  was  taken  of  the  boundaries  of  cardiac  dulness 
and  the  outlines  were  indicated  upon  the  chest  following  recovery.  The 
temperature  was  104f  °  F.  at  the  time  of  operation,  and  at  the  end  of  six 
hours  had  dropped  to  101°  F.,  with  corresponding  improvement  in  the 
pulse  and  general  condition.  Shortly  after  the  aspiration  a  returning 
endocardial  murmur  was  recognized,  together  with  greater  distinctness 
of  the  heart-sounds  and  a  gradual  reappearance  of  the  impulse.  The 
aspirated  blood  was  found  by  Dr.  W.  C.  Mitchell  to  be  absolutely 
sterile  upon  bacteriologic  ex- 
amination. 

During  the  next  few  weeks 
the  child  improved  progres- 
sively in  all  respects,  the  tem- 
perature finally  receding  to 
normal,  and  the  pulse  remain- 
ing in  the  neighborhood  of  from 
96  to  108.  Pain  entirely  dis- 
appeared, as  did  dyspnea,  cy- 
anosis, and  all  other  subjective 
symptoms.  There  persisted, 
however,  a  loud  systolic  mur- 
mur at  the  apex,  with  a  no- 
ticeable wavy  cardiac  impulse. 
The  dull  area  then  extended 
slightly  to  the  right  of  the  ster- 
num and  half  an  inch  to  the 
left  of  the  left  nipple.  It  would 
appear  that  were  the  child  to 
be  seen  for  the  first  time  under 
these  later  conditions,  the  diag- 
nosis of  dilatation  would  be 
almost  unavoidable.  I  was  forced  to  assume  that  regardless  of  what  the 
previous  condition  might  have  been,  the  heart  was  now  moderately  di- 
lated. 

Although  the  child  was  improving  steadily,  I  decided,  at  the  end  of  one 
month  following  the  operation,  to  relieve  the  heart  as  much  as  possible 
by  sending  the  patient  to  a  lower  altitude,  and  at  the  same  time  to  give 
him  the  benefit  of  the  Nauheim  treatment.  He  was  accordingly  referred 
to  Dr.  Babcock,  of  Chicago,  under  whose  supervision  he  remained  for 
six  weeks.  He  has  continued  to  improve  steadily  since  his  return 
to  Colorado,  and  at  the  present  time,  two  years  after  his  initial  attack, 
shows  no  evidence  of  dilatation  and  but  a  scarcely  .perceptible  endo- 
cardial murmur. 

The  question  arises,  did  the  patient  have  originally  a  pericardial  effu- 
sion consisting  of  pure  blood,  which  coagulated  immediately,  or  was  the 
blood  withdrawn  from  the  ventricle?  Irrespective  of  the  diagnosis  there 


Fig  140. — The  upper  and  outer  line  represents 
the  area  of  cardiac  flatness  before  aspiration  for 
suspected  pericardial  effusion.  The  inner  line 
shows  area  of  flatness  immediately  after  removal 
of  twelve  ounces  of  blood. 
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can  be  no  doubt  that  life  was  saved  by  the  operation,  and  that  even  ven- 
tricular aspiration  is  rational  treatment  for  an  extremely  dilated  heart. 

Opinions  may  differ  as  to  the  actual  condition  which  existed  in  this 
case.  It  is  certainly  unusual  to  remove  a  fluid  from  the  pericardial  sac 
presenting  all  the  gross  appearances  of  blood  with  its  nature  confirmed 
by  examination.  On  the  other  hand,  it  is  equally  difficult  to  reconcile 
certain  features  of  this  case  with  the  presence  of  a  dilated  heart.  The 
early  symptoms  and  physical  signs  were  distinctly  those  of  an  increasing 
pericardial  effusion.  The  shape  of  the  dull  area  corresponded  to  the 
expected  outline  of  effusion.  The  muffling  of  the  heart-sounds  and 
disappearance  of  the  murmur  before  the  aspiration,  with  subsequent 
return,  lend  color  to  the  accuracy  of  the  diagnosis.  This  is  further 
strengthened  by  the  absence  of  movement  imparted  to  the  needle,  the 
short  distance  of  its  insertion,  and  the  immediate  reduction  in  the  size 
of  cardiac  dulness.  On  the  other  hand,  it  is  almost  indisputable  that 
the  heart  was  distinctly  dilated  two  weeks  after  the  aspiration  and 
remained  so  for  a  month  or  six  weeks.  It  would  seem  that  if  the  orig- 
inal diagnosis  of  effusion  is  correct,  the  only  rational  explanation  of  the 
resulting  dilatation  is  found  in  the  formation  of  epicardial  and  peri- 
cardial adhesions,  of  such  extent  as  to  embarrass  the  cardiac  movement 
and  occasion  temporary  dilatation. 

The  difficulties  attending  a  definite  diagnosis,  regardless  of  possible 
tuberculous  infection  and  the  responsibilities  involved  in  the  adoption 
of  pericardial  paracentesis,  are  better  appreciated  through  the  force  of 
a  vivid  experience  than  by  the  perusal  of  classics  pertaining  to  the 
differential  diagnosis. 

Treatment. — Rest  constitutes  the  essential  feature  of  treatment  of 
pericardial  effusions,  whether  or  not  tuberculous.  Medicinal  measures 
are  of  doubtful  efficacy.  Many  cases  improve  without  other  treatment 
than  absolute  rest,  and  others  are  found  to  go  from  bad  to  worse,  ir- 
respective of  the  nature  of  the  therapeutic  agencies  employed.  Opiates 
are  indicated  for  the  relief  of  pain  and  sometimes  to  promote  sleep.  I 
am  satisfied  that  their  application  in  such  cases  is  more  rational  than 
the  indiscriminate  administration  of  hypnotics,  which  are  likely  to  depress 
the  heart  to  a  certain  extent.  Although  blisters  are  considered  inadvisable 
by  some  writers  unless  the  signs  of  effusion  have  become  very  apparent, 
it  is,  nevertheless,  excellent  practice  to  resort  to  their  use  early  in  the 
disease.  I  can  see  no  possible  objection  to  their  employment  after  the 
diagnosis  has  been  determined,  and  but  little  to  be  gained  by  delaying 
until  the  effusion  has  become  of  large  size.  It  appears  that  their  efficacy 
is  largely  dependent  upon  the  time  of  their  employment.  It  is  not  clear 
that  recourse  to  a  blister  interferes  materially  with  a  close  study  of  the 
physical  signs,  and  rarely  with  pericardial  puncture.  Active  purgation 
is  not  always  permissible,  but  is  sometimes  indicated  in  fairly  robust 
patients.  In  early  stages  the  application  of  the  ice-bag  over  the  region 
of  the  heart  is  of  some  value,  and  often  affords  considerable  relief  to  the 
precordial  discomfort.  Salicylates  are  of  doubtful  utility,  and  when 
pushed  indiscriminately,  are  apt  to  depress  the  heart.  In  such  cases 
potassium  iodid  is  one  of  the  best  cardiac  sedatives. 

There  is  a  wide  difference  of  opinion  as  to  the  site  of  election  in  making 
the  pericardial  puncture.  The  left  costoxiphoid  angle  is  preferred  by 
many,  who  thrust  the  needle  upward  and  backward  from  this  point. 
This  site  is  more  satisfactory  in  case  of  extremely  large  effusions  than 
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under  other  conditions.  The  fourth  interspace  at  the  left  sternal  margin 
or  at  an  inch  and  a  quarter  from  the  margin,  as  well  as  the  fifth  interspace 
an  inch  and  a  half  from  the  edge  of  the  sternum,  are  respectively  advised. 
Some  clinicians  in  the  presence  of  large  effusions  are  in  the  habit  of  aspirat- 
ing to  the  left  of  the  left  nipple,  the  effort  being  made  to  insert  the  needle 
just  inside  the  outer  left  border  of  dulness.  Personally  I  am  not  able 
to  indorse  aspiration  other  than  through  the  small  area  over  the  ventricle 
where  the  lung  does  not  come  in  immediate  apposition  to  the  chest-wall. 
In  the  event  of  a  purulent  effusion  surgical  measures  should  be  imme- 
diately instituted.  They  consist  of  free  incision,  sometimes  resection  of 
rib,  and  the  maintenance  of  continuous  drainage,  affording  a  thorough 
evacuation  of  thick  pus  and  coagulable  flocculi. 

ADHERENT  PERICARDIUM 

There  are  two  forms  of  adherent  pericardium.  In  one  group  there  is 
present  a  simple  adhesion  of  the  pericardial  and  epicardial  layers.  In 
these  cases  the  surrounding  structures  are  frequently  uninvolved,  although 
there  may  be  a  considerable  union  of  the  two  layers.  In  another  group 
adhesions  are  formed  between  the  outer  layer  of  the  pericardial  sac  and 
the  chest-wall,  diaphragm,  and  pleura,  by  virtue  of  their  immediate 
contiguity.  The  parts  may  be  fused  closely  together  and  be  associated 
with  more  or  less  mediastinal  connective-tissue  formation. 

The  symptoms  incident  to  the  presence  of  pericardial  adhesions, 
irrespective  of  other  cardiac  lesions,  vary  according  to  their  extent  and 
situation.  In  the  event  of  simple  adhesions  of  the  two  layers  of  the  sac 
there  may  be  no  symptoms  whatever,  although  hypertrophy  occasionally 
may  result.  Dr.  Babcock  has  called  attention  to  the  occasional  union  of 
the  two  surfaces  of  the  pericardium  during  the  time  the  heart  is  acutely 
dilated,  either  as  a  result  of  myocarditis  or  of  valvular  disease.  Under 
such  circumstances  its  complete  diminution  in  size  is  almost  impossible, 
and  a  disturbance  in  its  function  is  quite  inevitable. 

When  the  adhesions  are  external  to  the  sac  and  involve  neighboring 
structures,  the  condition  is  of  much  more  serious  import,  owing  to  the 
unavoidable  restriction  in  the  movements  of  the  heart  and  consequent 
embarrassment  of  its  function.  Hypertrophy,  dilatation,  and  circulatory 
stasis  are  frequent.  There  are  often  palpitation,  dyspnea,  bronchial 
irritation  with  weak  pulse,  and  digestive  disturbance.  The  liver  is  some- 
times enormously  enlarged  from  passive  congestion.  In  some  cases, 
however,  the  liver  becomes  much  reduced  in  size  through  connective- 
tissue  proliferation,  and  the  condition  may  suggest  chronic  interstitial 
hepatitis. 

The  physical  signs  upon  inspection  relate  to  the  prominence  of  the 
precordium,  and  a  more  or  less  extensive  diffusion  of  the  cardiac  impulse, 
with  occasional  displacement  of  the  apex.  The  impulse  is  often  undu- 
latory  over  a  wide  area,  transgressing  frequently  the  limits  of  the  normal 
precordial  region.  In  some  cases  there  is  immobility  of  the  apex  impulse, 
either  with  a  change  in  the  position  of  the  body  or  during  full  inspiration. 
During  systole  a  tugging  retraction  of  the  chest-wall  is  commonly  noted 
in  the  lower  left  epigastric  region.  This  may  be  followed  by  a  diastolic 
rebound  of  the  interspaces  immediately  over  the  point  of  apex  retraction. 

Broadbent's  sign  consists  of  a  visible  systolic  retraction  of  the  chest- 
wall,  not  only  in  the  region  of  the  seventh  and  eighth  ribs  in  the  left  para- 
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sternal  line,  but  also  between  the  eleventh  and  twelfth  ribs  on  the  left 
side  behind,  at  the  point  of  attachment  of  the  diaphragm. 

Friedreich's  sign  consists  of  the  diastolic  collapse  of  the  cervical  veins 
ascribed  to  the  sudden  emptying  of  these  vessels  as  a  result  of  the  expan- 
sion of  the  chest-wall. 

A  paradoxic  pulse,  though  less  common  than  in  acute  pericarditis,. 
is  sometimes  recognized  upon  palpation,  owing  to  the  traction  of  the 
cicatricial  mediastinal  tissue  upon  the  aorta  during  inspiration. 

The  percussion  signs  relate  to  an  increase  in  the  area  of  cardiac  dul- 
ness,  owing  to  hypertrophy  and  dilatation,  which  may  be  extreme. 
Irrespective  of  the  presence  of  endocardial  murmurs,  which  are  occa- 
sionally dependent  upon  the  dilatation,  the  important  auscultatory  signs 
are  the  pleuropericardial  friction-sounds.  These  sounds  may  be  heard 
with  both  inspiration  and  expiration,  and,  as  a  rule,  are  distinctly  creaking 
in  character.  It  is  not  infrequent  to  find  the  sound  considerably  more 
intensified  during  inspiration  than  expiration,  and  sometimes  vice  versa. 
It  often  disappears,  however,  upon  holding  the  breath.  It  is  heard  to 
best  advantage  over  the  left  border  of  the  heart. 

The  exact  determination  of  cardiac  hypertrophy  or  dilatation  among 
pulmonary  invalids  is  often  a  matter  of  extreme  difficulty,  even  by  most 
skilled  examiners.  From  a  comparison  of  the  results  of  my  own  clinical 
findings  with  the  skiagraph  I  have  become  convinced,  first,  that  the 
heart  is  displaced  very  much  oftener  than  would  be  imagined  from  the 
literature  upon  the  subject,  and,  secondly,  that  the  ordinary  methods  of 
percussion  and  auscultation  are  sometimes  quite  insufficient  to  afford 
an  accurate  determination  of  its  position  and  size  among  this  class  of 
patients.  This  has  been  discussed  more  fully  in  connection  with  Diagnosis. 


.CHAPTER  LXI 
TUBERCULOSIS  OF  THE  PERITONEUM 

PATHOLOGIC  APPEARANCES 

TUBERCULOSIS  of  the  peritoneum  may  exist  as  one  of  the  local  manifes- 
tations of  acute  miliary  tuberculosis,  or  as  a  distinct  peritoneal  process 
of  more  or  less  chronic  character.  When  the  condition  is  incident  to  a 
general  miliary  infection,  the  tubercles  are  diffused  over  the  parietal  and 
visceral  layers  of  peritoneum,  without,  as  a  rule,  any  active  inflammatory 
change.  They  appear  as  minute  grayish  granulations,  and  conform  to 
the  usual  type  of  tubercle  formation  in  other  parts  of  the  body. 

When  tuberculous  peritonitis  exists  as  a  purely  local  condition, 
the  inflammation  may  be  accompanied  by  various  pathologic  proc- 
esses. Thus  it  is  possible  to  recognize  several  distinct  types  of  the 
disease.  The  lesions  have  been  classified  according  to  their  structural 
characteristics  and  the  different  stages  of  development.  A  common 
description  is:  (1)  The  diffused,  miliary,  discrete,  exudative,  or  serous 
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variety;  (2)  the  adhesive,  proliferative,  or  obliterative  type;  (3)  the 
nodular  or  ulcerative  variety.  In  addition  to  these,  may  be  included  a 
fourth  or  suppurative  type  with  mixed  infection.  While  this  grouping 
is  permissible  from  a  practical  or  surgical  standpoint,  it  is  not  based 
strictly  upon  the  actual  pathologic  conditions.  The  different  processes 
are  frequently  merged  into  one  another,  a  single  type  gradually  assuming 
the  characteristics  of  other  varieties.  In  nearly  all  cases  the  initial 
condition  is  a  localized  deposit  upon  the  peritoneum  of  discrete  miliary 
tubercles  attended  by  varying  degrees  of  exudation.  As  a  result  the 
serous  membrane  may  become  appreciably  thickened  and  friable.  The 
exudative  process  may  be  so  profuse  as  to  produce  a  very  considerable 
accumulation  of  ascitic  fluid.  This  may  be  serous,  seropurulent,  or  bloody 
in  character,  and  either  general  or  sacculated.  The  quantity  of  fluid  is 
probably  dependent  in  part  upon  the  area  of  peritoneum  invaded  and  the 
acuteness  of  onset.  A  simple  general  ascites,  either  of  insidious  or  of 
very  acute  development,  may  accompany  a  tubercle  deposit  without 
other  pathologic  change  within  the  peritoneal  cavity. 

In  another  group  of  cases  the  exudative  process  may  attend  the 
proliferative  type  with  multiple  adhesions,  or  it  may  even  be  associated 
with  the  caseous  and  ulcerating  forms.  In  view  of  the  not  infrequent 
presence  of  ascitic  fluid  in  connection  with  extensive  fibrous  tissue  change, 
and  also  with  ulcerative  and  perforative  conditions,  it  is  manifestly 
improper  to  attempt  an  arbitrary  division  of  all  cases  of  tuberculous  peri- 
tonitis into  the  exudative,  proliferative,  and  ulcerative  forms. 

When  the  exudation  is  scanty,  or  when  absorption  of  a  considerable 
accumulation  of  fluid  has  taken  place,  inflamed  surfaces  of  peritoneum 
come  in  contact  with  each  other  and  permit  the  formation  of  adhe- 
sions. These  are  sometimes  sufficient  to  encircle  and  encapsulate 
collections  of  fluid,  giving  rise  to  localized  swellings  simulating  cysts. 
In  some  cases  there  is  an  extensive  proliferation  of  connective  tissue 
with  numerous  adhesions  between  intestinal  coils  and  adjacent  viscera, 
with  occasionally  an  implication  of  the  abdominal  walls.  In  others  with 
less  tendency  to  adhesions  there  is  found  a  pronounced  thickening  of  the 
peritoneum,  omentum,  and  mesentery  incident  to  their  infiltration  with 
degenerative  tubercle  deposit.  This  form  is  sometimes  characterized  by 
the  presence  of  large  ulcerative  tuberculous  masses.  Palpable  tumors 
simulating  tuberculous  growths  are  produced  by  a  localized  matting  and 
drawing  of  the  intestines.  An  additional  factor  in  some  instances  is  the 
traction  exerted  by  a  shrunken  mesentery. 

The  etiologic  relations  of  tuberculous  peritonitis  have  been  the 
subject  of  much  clinical  study  and  investigation.  The  condition  is 
almost  always  secondary  to  some  other  tuberculous  focus,  the  primary 
source  of  infection  being  traced  to  the  lungs  in  the  large  majority  of 
cases.  At  least  four-fifths  of  all  instances  of  tuberculous  peritonitis 
occur  in  association  with  easily  recognized  pulmonary  involvement. 
Cummins  has  reported  a  series  of  cases  in  which  84  per  cent,  succeeded 
pulmonary  tuberculosis  and  32.6  per  cent,  intestinal  involvement.  The 
same  observer  has  quoted  Pribram's  report  of  the  result  of  165  autop- 
sies upon  cases  of  tuberculous  peritonitis,  of  which  87  w.ere  attributed  to 
intestinal  tuberculosis,  65  to  glandular  disease,  8  to  tubal  and  uterine, 
and  5  to  osseous  tuberculosis.  Douglass  has  quoted  Borschke,  who 
failed  to  find  a  .primary  focus  in  but  2  cases  out  of  226  of  peritoneal 
tuberculosis.  From  a  total  of  1393  autopsies  upon  tuberculous  subjects, 
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tuberculous  peritonitis  was  found  to  exist  in  226  cases,  or  16  per  cent. 
This  proportion  conforms  closely  to  the  statement  of  Altschul,  who 
found  299  cases  of  tuberculous  peritonitis  among  10,322  autopsy  reports 
at  the  Pathological  Institute  of  Prague.  Peritoneal  involvement  in 
tuberculous  invalids  has  been  reported  by  other  observers  to  vary  from 
10  per  cent,  to  20  per  cent. 

Tuberculous  peritonitis  may  exist  at  any  time  of  life,  although 
observed  more  frequently  in  young  adults.  When  occurring  in  children, 
it  is  often  in  association  with  a  general  miliary  involvement.  Frederick 
C.  Shattuck  has  reported  some  statistical  observations  upon  a  series  of 
98  cases  of  tuberculous  peritonitis  treated  at  the  Massachusetts  General 
Hospital  during  a  period  of  eleven  years  from  1889  to  1900.  The  youngest 
was  thirteen  months  old,  while  the  oldest  was  sixty-two  years.  Six 
occurred  in  children  from  one  to  five  years  of  age,  7  from  five  to  ten  years, 
8  from  ten  to  fifteen  years,  56  cases,  or  57.1  per  cent,  of  the  whole  number, 
between  the  ages  of  fifteen  and  thirty  years.  There  were  13  cases  between 
thirty  and  forty  and  but  8  cases  over  forty  years  of  age.  In  view  of  the 
fact  that  a  relatively  small  number  of  children  enter  the  Massachusetts 
General  Hospital,  the  proportion  of  cases  among  children  in  the  series 
reported  by  him  is  perhaps  smaller  than  usual.  Stone  has  reviewed  the 
cases  of  tuberculous  peritonitis  appearing  at  the  Massachusetts  General 
Hospital  from  1900  to  October,  1907,  the  total  number' of  cases  being  122. 
It  was  found  that  while  no  age  is  exempt,  the"  incidence  of  tuberculous 
peritonitis  was  greatest  in  the  third  decade  of  life.  Up  to  five  years  of 
age  there  were  10  cases,  the  youngest  being  one  year  and  seven  months 
old.  There  were  6  cases  from  six  to  ten  years  of  age.  From  eleven  to 
twenty  years  of  age  the  number  of  cases  was  34;  and  from  twenty-one  to 
thirty  years,  48.  Seventeen  cases  are  reported  between  the  ages  of  thirty- 
one  and  forty-five,  and  4  above  forty-six  years. 

Tuberculous  peritonitis  is  usually  conceded  to  exist  with  greater 
frequency  among  females,  although  some  observers  maintain  that  it  is 
more  common  in  the  male  sex.  It  would  be  reasonable  to  suppose  that 
the  statistics  should  favor  the  preponderance  of  the  condition  among 
females,  on  account  of  their  special  predisposition  to  infection  through 
the  genital  tract.  This  conclusion  seems  to  be  borne  out  by  the  obser- 
vations of  surgeons,  which,  of  course,  are  based  upon  purely  operative 
cases.  The  Mayos  have  reported  a  proportion  of  four  women  to  one  man. 
Altschul' s  statistics,  however,  show  that  the  condition  is  not  more  frequent 
in  women.  Among  299  cases  of  tuberculous  peritonitis,  156,  or  52  per 
cent.,  were  women.  It  is  interesting  to  note  further  that  only  52  of  these 
156  exhibited  tuberculous  involvement  of  the  genital  organs.  The  122 
cases  reported  by  Stone  comprise  62  males  and  60  females,  which  is  not 
markedly  dissimilar  from  the  proportion  reported  by  Bottomley  at  the 
Boston  City  Hospital.  Lund,  in  commenting  upon  the  disproportion 
between  the  surgical  and  autopsy  statistics,  suggests  in  explanation 
that  although  more  females  are  subjected  to  laparotomies  than  males, 
the  number  coming  to  autopsy  is  considerably  less.  While  postmortem 
examinations  represent  the  terminal  conditions,  laparotomies  show  the 
earlier  stages. 

K  There  are  several  ways  in  which  the  peritoneum  is  known  to  become 
infected.  A  common  method  of  invasion  is  from  a  tuberculous  involve- 
ment of  the  wall  of  the  stomach,  or  of  the  small  intestine,  appendix,  or 
colon.  The  extension  of  the  tuberculous  process  into  the  peritoneum 
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from  slowly  ulcerating  deposits  upon  the  intestinal  wall  gives  rise  in 
some  cases  to  purely  local  changes.  In  the  event  of  sudden  perforation 
of  the  tuberculous  ulcer  a  septic  general  peritonitis  rapidly  develops 
through  the  entrance  of  the  agents  of  decomposition  into  the  free  cavity. 
The  infected  area  is  sometimes  sharply  circumscribed  by  the  existence 
of  firm  adhesions  between  different  coils  of  intestine.  In  some  instances 
these  adhesions  involve  the  parietal  peritoneum. 

Another  route  of  infection  is  that  resulting  from  the  caseation  and 
subsequent  perforation  of  mesenteric  or  retroperitoneal  lymph-glands. 
In  such  instances  the  tuberculous  process  may  become  diffused  through- 
out the  free  peritoneal  cavity,  or  it  may  be  localized  by  the  forma- 
tion of  adhesions.  An  acute  septic  peritonitis  is  far  less  likely  to  result 
from  this  form  of  infection  than  from  tuberculous  intestinal  ulcers. 

The  mesenteric  glands  have  been  shown  to  become  infected  by  the 
migration  of  tubercle  bacilli  through  a  healthy  intestinal  wall,  an  intact 
mucous  membrane  constituting  no  proof  that  it  may  not  be  an  atrium 
of  infection.  As  stated  previously  with  reference  to  the  tonsil,  the  tissue 
at  the  point  of  invasion  may  be  less  favorable  for  the  growth  and  de- 
velopment of  tubercle  than  more  distal  parts. 

It  has  not  been  demonstrated  as  yet  that  the  peritoneum  may  become 
primarily  infected  by  the  passage  of  bacilli  through  a  normal  mucous 
membrane  without  first  producing  an  involvement  of  the  mesenteric  and 
retroperitoneal  glands.  The  fact  that  tuberculous  peritonitis  in  excep- 
tional instances  has  been  found  to  exist  in  the  absence  of  a  discoverable 
primary  focus  does  not  controvert  a  belief  in  the  secondary  nature  of 
the  infection. 

Another  pathway  of  peritoneal  infection  is  by  way  of  the  lymphatics 
from  the  abdominal  or  pelvic  organs,  from  the  pleura  through  the  dia- 
phragm, or  from  some  distant  focus.  That  tubercle  bacilli  may  be  con- 
veyed by  the  lymphatics  through  the  diaphragm  is  suggested  by  a  frequent 
association  of  tuberculous  peritonitis  with  tuberculous  pleurisy.  When 
the  original  foci  of  infection  are  situated  in  the  bronchial  lymphatic 
glands,  in  the  lungs,  and  in  bones  and  joints,  the  bacilli  may  be  carried 
to  the  peritoneum  through  the  blood-vessels  or  the  lymphatics.  Altschul 
believes  that  the  lymph-channels  are  chiefly  responsible  for  the  convey- 
ance of  infection  from  the  peribronchial  lymph-glands.  He  cites  the 
communication  between  the  thoracic  and  abdominal  cavities  by  way  of 
the  lymph-vessels  shown  to  exist  by  Sappey  and  Kiittner.  The  latter 
finds  that  the  lymph  passes  in  both  directions  through  these  vessels. 

The  especial  frequency  of  peritoneal  tuberculosis  in  adult  females 
is  explained  in  part  by  the  facilities  for  direct  extension  from  the  female 
genital  organs.  The  Fallopian  tube  is  frequently  a  primary  focus  of  infec- 
tion, from  which  point  the  bacilli  may  gain  entrance  to  the  peritoneum, 
either  by  direct  extension  through  a  free  tubal  opening  or  by  means  of 
the  lymph-channels.  It  is  the  consensus  of  opinion  of  many  observers 
that  the  Fallopian  tubes  are  involved  in  a  large  proportion  of  cases  of 
tuberculous  peritonitis,  which  is  variously  estimated  at  from  25  to  50 
per  cent. 

There  seems  to  be  some  difference  of  belief  as  to  whether  the  involve- 
ment of  the  tube  is  in  general  the  cause  or  the  result  of  the  peritoneal 
infection.  It  is  scarcely  necessary  at  this  time  to  review  the  controversial 
literature  bearing  upon  the  precise  direction  of  the  bacillary  invasion, 
whether  ascending  from  the  genitals  or  descending  from  the  peritoneum. 
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It  is  sufficient  to  state  that  the  authentic  observations  of  many  authorities 
appear  somewhat  conflicting  and  contradictory.  Whatever  one's  theories 
may  be  in  this  matter,  it  is  possible  to  secure  both  corroborative  and 
negative  testimony  as  to  their  correctness.  Mayo  has  called  attention 
to  the  fact  that  the  tuberculous  process  in  the  peritoneum  is  especially 
pronounced  in  the  immediate  neighborhood  of  the  primary  focus  of  infec- 
tion. Certain  it  is  that,  irrespective  of  the  source  of  infection,  removal 
of  the  tubes  is  followed  in  a  large  number  of  cases  by  gratifying  im- 
provement. It  is  also  true  that  in  many  cases,  despite  pronounced 
tuberculous  involvement  of  the  tubes,  the  uterus  is  found  to  present 
an  entirely  normal  appearance. 

Tuberculous  peritonitis  has  been  reported  to  occur  in  males  along 
the  route  of  the  generative  tract,  although  this  method  of  invasion  is 
decidedly  less  direct  than  in  females.  Horowitz  describes  the  pathway 
from  the  epididymis  through  the  lymphatics  of  the  spermatic  plexus 
and  the  ampulla  end  of  the  vas  deferens.  Osier  cites  seven  instances 
in  which  the  sac  alone  is  involved. 

Cruveilhier  and  Haegler  have  reported  cases  of  primary  hernial  tuber- 
culosis. Cotte  reports  5  cases  of  apparently  primary  tuberculous  pro- 
cesses-in  hernia,  together  with  a  summary  of  136  recorded  cases.  It  is, 
of  course,  easy  to  understand  how  hernia  may  take  place  in  subjects- 
afflicted  with  tuberculosis  of  the  peritoneum  with  associated  infection  of 
the  sac,  or  of  the  intestinal  coils  therein  contained,  but  it  is  hard  to  com- 
prehend why  there  should  exist  any  inherent  susceptibility  to  hernial 
tuberculosis  independent  of  the  peritoneum  itself. 

Symptoms. — The  symptoms  of  tuberculous  peritonitis  are  somewhat 
variable,  according  to  the  type  of  peritoneal  involvement.  The  condi- 
tion is  of  acute  development  in  but  a  small  proportion  of  cases.  Shat- 
tuck  reports  29  of  acute  onset  out  of  a  total  of  98.  In  the  122  cases 
reported  by  Stone  36,  or  29  per  cent.,  developed  suddenly.  Bottomley 
has  described  an  acute  onset  in  13  out  of  his  group  of  28  cases.  Gelpke 
states  that  this  may  be  expected  in  from  one-quarter  to  one-third  of  the 
cases.  Personally,  I  have  seen  but  4  cases  of  acute  tuberculous  periton- 
itis, exclusive  of  the  localized  infections  coexistent  with  a  tuberculous 
appendix.  In  the  latter  event  the  onset  is  often  sudden,  presenting 
rapidly  fulminating  symptoms.  Several  of  my  pulmonary  invalids  have 
exhibited  tuberculous  appendicitis  with  a  localized  peritoneal  invasion 
of  sub  acute  type. 

In  the  majority  of  instances  tuberculous  peritonitis  is  of  slow,  gradual 
development.  While  the  course  of  the  disease  usually  conforms  to  the 
chronic  type,  there  may  occur  for  a  time  acute  exacerbations,  periods 
of  improvement  being  followed  by  recurring  relapses.  I  recall  several 
cases  of  remarkably  slow  and  insidious  onset,  which,  after  the  lapse  of 
several  years,  exhibited  periods  of  severe  pain  with  other  acute  mani- 
festations which  gradually  subsided,  but  were  followed  by  intervals  of 
abdominal  discomfort. 

Acute  cases  of  tuberculous  peritonitis  are  characterized  by  rather 
extreme  pain,  and  usually  by  tenderness  and  tympanites.  The  painr 
however,  is  not  always  of  an  acute  character,  and  in  some  cases  is 
but  little  more  than  a  sense  of  abdominal  discomfort,  with  occasional 
intercurrent  colicky  attacks.  The  latter  manifestations  are  especially 
frequent  after  the  formation  of  adhesions  between  intestinal  coils.  The 
symptoms  may  then  simulate  those  of  intestinal  obstruction.  The  inter- 


TUBERCULOSIS    OF   THE    PERITONEUM 


509 


mittent  attacks  of  colic  are  often  accompanied  by  nausea  and  vomiting. 
It  is  not  uncommon  to  note  general  emaciation,  slight  temperature  eleva- 
tion, abdominal  distention,  and  pain  of  varying  degrees  of  severity, 
together  with  frequent  and  painful  urination.  The  pain  often  varies  in 
acuteness  according  to  the  extent  of  intra-abdominal  ^  pressure.  The 
tension  upon  the  abdominal  wall  may  often  be  sufficient  to  produce 
a  voluntary  flexion  of  the  thighs  upon  the  abdomen.  This  position  is 
suggestive  of  acute  general  peritonitis. 

Nausea  and  vomiting  are  quite  common  in  the  acute  type,  but  are 
rarely  present  in  the  chronic  form,  in  which  the  symptoms  may  be  rather 
vague  and  ill  defined.  The  severity  of  such  acute  symptoms  as  pain, 
distention,  tenderness,  nausea,  and  vomiting,  with  weak  and  rapid 
pulse,  is  largely  dependent  upon  the  extent  and  character  of  peritoneal 
involvement.  In  the  event  of  a  general  peritonitis  these  symptoms 
rapidly  develop,  and  are  attended  by  great  prostration  and  followed 
shortly  by  a  fatal  termination. 

In  circumscribed  tuberculous  peritonitis  the  symptoms  are  consider- 
ably less  severe.  Both  the  pain  and  tenderness  are  localized,  while  the 
vomiting  is  less  frequent  and  sometimes  of  but  short  duration.  The 
fever  may  be  quite  as  high  as  in  general  peritonitis,  but  the  cases  run  a 
much  longer  course,  sometimes  ending  in  apparent  recovery  after  a 
prolonged  convalescence. 

The  physical  examination,  exclusive  of  the  determination  of  tender- 
ness or  rigidity,  relates  to  the  detection  of  fluid  and  the  recognition  of 
definitely  circumscribed  masses.  In  cases  characterized  by  excessive 
exudation,  dulness  is  obtained  upon  percussion.  This  is  early  recog- 
nized in  the  flanks,  and  is  found  to  vary  in  location  with  a  corresponding 
change  in  the  position  of  the  patient.  As  the  fluid  increases  the  dulness 
in  some  cases  becomes  general  and  fluctuation  is  detected.  Rising  of 
the  diaphragm,  acceleration  of  the  respiration,  and  alteration  in  the 
position  of  the  cardiac  apex  are  possible  in  severe  cases. 

Circumscribed  collections  of  fluid  are  recognized  by  palpation,  chiefly 
in  the  form  of  rounded,  fluctuating  tumors.  Sometimes,  however,  on 
account  of  the  extreme  tension  of  the  contained  fluid  they  appear  as 
resisting  masses.  Hard,  unyielding  tumors  may  be  present,  which 
strongly  simulate  solid  neoplasms  of  various  organs.  These  masses, 
either  solid  or  apparently  so,  may  occur  in  almost  any  portion  of  the 
abdominal  cavity  and  resemble  almost  any  conceivable  new-growth. 
They  may  occur  in  the  right  or  left  epigastric  region,  in  either  hypo- 
chondrium,  above  the  pubis,  in  the  right  or  left  iliac  fossa,  and  in  the 
neighborhood  of  the  umbilicus.  The  location  of  the  induration  and  the 
simulation  of  solid  growth  are  often  sufficient  to  confound  the  most 
experienced  examiner.  It  is  possible  at  times  to  appreciate  a  distinct 
peritoneal  friction  or  crepitation,  which  affords  quite  definite  infor- 
mation as  to  the  character  of  the  involvement. 

Diagnosis. — The  diagnosis  may  be  comparatively  simple  in  many 
cases,  but  in  others  it  is  often  exceedingly  difficult.  Acute  perforative 
cases  exhibiting  a  sudden  and  violent  onset  are  seldom  regarded  in  the 
beginning  as  instances  of  tuberculous  peritonitis.  Such  cases  are  likely 
to  be  confused  with  appendicitis,  strangulated  hernia,  and  the  common 
form  of  acute  peritonitis,  a  positive  diagnosis  often  not  being  established 
until  the  abdominal  cavity  has  been  opened.  In  internal  hernia  and 
acute  intestinal  obstruction  from  other  cause  the  pain,  as  a  rule,  is  localized 
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and  paroxysmal.  In  such  cases  the  abdominal  distention  is  due  to 
gas  rather  than  to  fluid,  and  constipation  is  common.  The  early  vomiting 
soon  becomes  fecal  in  character.  In  appendicitis  the  onset  is  usually 
acute,  but  the  rigidity,  pain,  and  tenderness  are  localized  in  a  definite 
area  in  the  immediate  region  of  the  appendix.  While  tumor-like  masses 
are  often  present  in  tuberculous  peritonitis,  they  are  exceedingly  rare 
in  the  acute  fulminating  type,  exhibiting  a  violent  onset.  In  some  cases 
of  appendicitis  despite  the  history  of  chill,  rapid  pulse,  and  vomiting, 
there  may  be  elicited  by  physical  examination  not  the  slightest  external 
evidence  of  its  presence.  Per  contra  there  may  be  found  a  sharply 
localized  area  of  resistance  and  tenderness  over  the  region  of  the  appen- 
dix, without  associated  subjective  symptoms.  This  will  be  considered 
more  fully  in  connection  with  tuberculosis  of  the  appendix  and  simple 
appendicitis  among  pulmonary  invalids. 

Difficulties  of  diagnosis  also  attend  the  chronic  forms  of  general 
tuberculous  peritonitis.  In  these  cases  the  condition  at  times  may  be 
essentially  latent,  and  give  rise  to  no  symptoms  whatever.  The  diagno- 
sis is  often  made  at  the  time  of  an  operation  for  some  other  condition 
among  individuals  with  excellent  nutrition.  There  may  be  absence  of 
fever  or  of  previous  suspicion  of  tuberculous  involvement.  Peritoneal 
infection  is  undoubtedly  present  more  frequently  among  pulmonary 
invalids  than  is  commonly  supposed.  Many  consumptives  with  quies- 
cent pulmonary  infection  display  abdominal  tenderness,  moderate 
distention,  and  continuous  slight  elevations  of  temperature  without 
explainable  cause  other  than  the  hypothesis  of  a  mild  peritoneal  infec- 
tion. This  group  of  symptoms,  in  the  presence  of  a  known  tuberculous 
lesion  in  the  lung  capable  of  producing  temperature  elevation,  is  often 
attributed  to  disturbances  of  digestion.  Many  of  these  cases  exhibit 
recurring  attacks  of  slight  colicky  pain,  which  is  more  or  less  vague  and 
indefinite  in  localization.  The  persistence  of  such  manifestations  among 
consumptives  is  sufficient  to  suggest  the  possible  existence  of  a  chronic 
peritoneal  tuberculosis.  Especial  confusion  is  likely  to  be  experienced 
in  the  differentiation  of  the  circumscribed  exudations  and  tumor-like 
masses  from  the  solid  neoplasms  or  fluctuating  tumors  peculiar  to  certain 
organs. 

It  is  hardly  appropriate  to  infringe  upon  the  domain  of  surgery  and 
enter  upon  a  necessarily  detailed  consideration  of  technical  diagnostic 
features  pertaining  to  the  simulation  of  cysts  of  the  pancreas,  pyonephro- 
sis,  empyema  of  the  gall-bladder,  hydatid  cysts,  ovarian  tumors,  pus- 
tubes,  pelvic  disease,  and  new-growths  in  the  stomach  or  intestine.  A 
precise  diagnosis  is  often  out  of  the  question  without  an  exploratory 
operation.  A  tuberculous  omental  tumor,  however,  presents  somewhat 
fewer  difficulties  than  the  more  definitely  circumscribed  masses .  because 
of  its  characteristic  elongated  shape.  When  the  omentum  is  the  seat  of 
tuberculous  infection,  it  is  sometimes  stretched  across  the  abdomen  in  a 
firm  mass  which  is  attached  to  the  transverse  colon  a  little  above  the 
region  of  the  umbilicus.  This  hard,  band-like  mass  may  be  similarly 
situated  in  cases  of  carcinoma,  though  less  often  than  in  tuberculous 
processes. 

In  doubtful  cases  the  existence  of  tuberculosis  elsewhere  should 
afford  a  reasonable  assumption  as  to  the  nature  of  a  local  peritoneal 
involvement.  In  the  event  of  an  undiscoverable  tuberculous  focus 
in  other  parts  of  the  body  a  distinct  family  history  of  this  disease  is 
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of  undoubted  significance,  as  is  also  the  admission  of  an  idiopathic  pleurisy, 
glandular  enlargements,  or  caries  of  bone.  It  has  been  shown  quite 
conclusively  that  the  tuberculin  reaction  in  obscure  cases  is  of  unmis- 
takable value.  If  this  is  absent,  a  reasonable  doubt  may  be  entertained 
as  to  the  tuberculous  nature  of  the  affection,  while  a  positive  result 
is  strong  prima  facie  evidence  of  such  condition.  In  doubtful  cases 
recourse  to  the  ophthalmotuberculin  test  is  worthy  of  trial.  As  indicated 
previously  the  age  is  often  an  important  determining  factor. 

I  have  in  mind  the  case  of  an  intimate  friend,  thirty-five  years  old, 
of  tuberculous  family  history.  He  was  well  nourished  and  unusually 
robust,  but  in  the  midst  of  apparent  health  experienced  a  severe  rigor 
with  sharp  pain  in  the  left  lower  abdomen,  followed  by  vomiting  and 
abrupt  elevation  of  temperature.  Upon  examination  tenderness  and 
resistance  were  at  once  detected.  Had  the  physical  signs  existed  upon 
the  right  side,  instead  of  the  left,  the  conclusion  would  have  been  un- 
avoidable that  the  condition  was  acute  appendicitis  demanding  imme- 
diate operative  interference,  and  in  this  connection  the  possibility  of 
transposition  of  the  viscera  was  entertained.  Drs.  Powers  and  Bagot 
concurred  in  the  non-advisability  of  immediate  exploratory  laparotomy 
and  counseled  for  the  time  being  a  policy  of  delay.  After  weeks  of  recur- 
ring pain  and  nausea,  with  progressive  emaciation  and  physical  debility, 
following  the  subsidence  of  the  initial  violent  symptoms,  an  exploratory 
operation  disclosed  extensive  tuberculous  involvement  of  the  perito- 
neum with  multiple  adhesions  of  intestinal  coils.  There  had  previously 
been  recognized  upon  examination  a  firm,  hard,  linear  mass  extending 
from  the  left  iliac  fossa  upward  into  the  flank  for  a  distance  of  five  to 
six  inches.  This  mass  was  found  to  be  due  to  a  localized  proliferative 
and  adhesive  peritonitis,  the  fibrous  tissue  growth  being  especially 
marked.  The  patient  survived  but  a  few  days  following  the  operation. 
The  acute  onset  of  abdominal  symptoms  took  place  less  than  two  weeks 
following  an  accident  while  riding  horseback  through  an  almost  impene- 
trable region  in  the  mountains,  the  horse  in  falling  having  pressed  upon 
the  abdomen  with  great  force.  The  thought  is,  therefore,  suggested 
that  the  tuberculous  involvement  may  have  been  of  traumatic  origin. 

Prognosis. — The  prognosis  of  tuberculous  peritonitis  varies  in 
accordance  with  the  age,  the  severity  of  the  infection,  the  extent  and 
character  of  the  involvement,  and  the  general  condition  of  the  patient. 
In  young  children,  particularly  if  of  tuberculous  parentage,  the  outlook 
is  less  favorable  than  in  adults.  Acute  cases  of  suppurative  peritonitis 
following  perforation  are  almost  invariably  fatal.  Localized  tuberculous 
involvement,  even  if  acute,  is  not  necessarily  hopeless,  though  uniformly 
of  grave  significance.  Exudative  cases  possess  a  much  more  favorable 
prognostic  import  than  the  adhesive  and  proliferative  forms.  A  dis- 
tinctly unfortunate  significance  must  be  attached  to  marked  emaciation 
and  prostration,  persistent  high  elevation  of  temperature,  intractable 
diarrhea,  and  coexisting  active  tuberculous  involvement  of  the  lungs. 

Many  cases  are  amenable  to  cure,  as  the  result  of  either  medical  or 
surgical  management.  Of  Shattuck's  25  cases  subjected  to  medical 
treatment  alone,  the  mortality  was  68  per  cent.,  which -is  accounted  for 
in  part  by  the  fact  that  in  all  but  6  of  these  cases  there  were  present 
other  important  complications.  Among  his  57  cases  submitting  to  surgical 
operation  the  mortality  was  47.3  per  cent.  An  analysis  of  Shattuck's 
report  disclosed  the  fact  that  the  most  favorable  results  were  obtained 
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in  the  non-exudative  cases,  while  the  mortality  was  high  in  ascitic  cases 
irrespective  of  the  nature  of  the  fluid.  This  corresponds  closely  with 
the  statistics  reported  by  Stone,  the  deaths  among  the  84  cases  with 
ascites  being  33,  or  39  per  cent.  On  the  other  hand,  only  11  per  cent,  of 
the  "dry"  cases  are  reported  as  having  been  fatal.  These  results  are  at 
variance  with  the  usual  conception  of  the  prognostic  import  attaching 
to  the  exudative  type  as  compared  with  cases  exhibiting  well-defined 
masses.  As  a  rule,  the  subacute  or  chronic  exudative  forms  furnish  the 
best  results,  particularly  if  subjected  to  operative  interference.  Baisch 
has  reported  his  experience  with  38  cases  of  tuberculous  peritonitis 
characterized  by  ascites.  Thirty-four  of  the  patients  were  subjected  to 
operation,  and  of  these  15  are  in  good  health  from  four  to  nine  years 
afterward,  and  9  after  an  interval  of  from  six  months  to  three  years. 
He  has  also  described  his  results  with  22  patients  suffering  from  tubercu- 
lous peritonitis  without  effusion.  Half  of  these  were  treated  expectantly, 
while  the  remaining  1 1  submitted  to  incision  with  immediate  suture  of  the 
abdomen.  Eight  of  those  undergoing  operation  years  ago  are  now  in 
good  health. 

Modern  opinion  regarding  the  manner  in  which  improvement  is  secured 
in  such  cases  as  a  result  of  opening  the  abdomen,  inclines  toward  an  in- 
creased phagocyting  power  of  the  white  blood-cells  by  virtue  of  the 
direct  entrance  of  air  into  the  abdominal  cavity,  or,  in  accordance  with 
the  theory  of  Wright,  the  presence  of  a  new  exudate  rich  in  opsonins. 
Hertzler  believes  that  the  essential  factor  in  producing  improvement  after 
opening  of  the  abdomen  is  the  resulting  hyperemia  of  the  peritoneum  and 
subperitoneal  tissues.  Upon  the  basis  of  this  theory  he  thinks  that  a 
repetition  of  the  operation  is  often  useful.  Kawahara  has  recommended 
the  injection  of  air  into  the  peritoneal  cavity  in  cases  of  tuberculous 
peritonitis.  He  emphasizes  not  only  the  harmlessness  of  the  procedure 
but  its  direct  beneficial  effect  upon  the  tuberculous  lesions.  Napoleone 
proposes  the  injection  of  air  for  patients  whose  general  condition  is  so 
extreme  as  to  preclude  the  expediency  of  a  laparotomy.  When  operation 
is  contraindicated  by  extreme  debility  or  other  cause,  he  taps  the  ascitic 
fluid  and  injects  the  air  into  the  abdominal  cavity.  Cameron  calls  atten- 
tion to  the  highly  favorable  influence  resulting  from  the  stimulation  given 
to  the  lymphatic  and  vascular  circulations  on  account  of  the  trauma  and 
the  reduced  intra- abdominal  pressure. 

It  is  apparent  that  operation  offers  but  little  to  patients  exhibiting 
the  fibrous  obliterative  type  or  ulcerous  form.  The  existence  of  advanced 
tuberculous  infection  in  other  parts  of  the  body  adds  to  the  gravity  of 
the  prognosis.  The  same  is  true  of  suppurative  processes,  persisting 
fever,  diarrhea,  and  progressive  loss  of  weight.  Generally  speaking, 
about  50  per  cent,  of  all  cases  may  reasonably  be  expected  to  improve, 
if  not  absolutely  recover. 

Treatment. — There  is  no  general  method  of  treatment  for  tubercu- 
lous peritonitis  which  may  be  considered  justly  applicable  to  all  cases. 
Quite  a  proportion  are  known  to  recover  under  purely  medical  manage- 
ment, while  some  do  well  after  tapping  the  abdomen  and  removing  as 
much  as  possible  of  the  ascitic  fluid.  Others  demand,  on  the  merits  of 
the  case,  an  exploratory  operation,  which  determines  at  once  the  nature 
of  the  subsequent  management.  At  such  a  time  many  cases  are  dis- 
covered to  be  entirely  inoperable. 

The  general  medical  treatment  is  chiefly  that  of  superalimentation, 
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with  due  regard  for  possible  digestive  disturbances,  rest,  hygienic  sur- 
roundings, and  attention  to  special  symptoms.  A  suitable  environment 
with  cheerful  surroundings,  good  food,  and  outdoor  facilities  is  of  prime 
importance.  Symptoms  should  be  relieved,  if  possible,  as  they  arise. 
It  is  proper  to  resort  to  occasional  tapping  if  demanded  for  the  comfort 
of  the  patient.  Gratifying  improvement  in  some  instances  has  been 
observed  from  the  use  of  tuberculin,  while  in  others  a  subsidence  of 
tenderness  and  pain  has  been  noted  from  the  employment  of  the  z-ray. 
Masi  has  reported  excellent  results  in  the  ascitic  form  of  tuberculous 
peritonitis  from  the  application  of  iodid  ointment  to  the  abdomen  and 
the  administration  of  iodized  gelatin. 

My  experience  with  this  condition  has  been  somewhat  limited,  but 
sufficient  to  afford  satisfying  proof  as  to  the  efficacy  of  rest,  improved 
nutrition,  and  absence  of  worry  in  the  effort  to  establish  convalescence.  I 
have  in  mind  a  young  woman  in  whom  the  diagnosis  of  peritoneal  tuber- 
culosis was  established  at  the  time  of  operation  for  appendicitis  in  1900, 
previous  to  which  there  had  been  no  symptoms  suggestive  of  abdominal 
disease.  For  several  years  following  the  operation  there  were  no  clinical 
evidences  of  peritoneal  infection,  but  there  developed  a  slight  pulmonary 
involvement  with  laryngeal  complications  which  constituted  the  basis 
for  her  coming  to  Colorado.  In  the  midst  of  a  most  excellent  nutrition, 
absence  of  cough,  expectoration,  and  fever,  there  took  place,  five  years 
following  her  initial  peritoneal  involvement,  a  severe  rigor  and  sharp 
elevation  of  temperature,  associated  with  intense  abdominal  pain  and 
vomiting.  Examination  of  the  abdomen  was  entirely  negative,  save  for 
a  very  slight  distention  and  general  stiffening  of  the  abdominal  wall, 
without  localized  tenderness.  With  recurring  chills  and  continued  high 
elevation  of  temperature,  increasing  abdominal  distention,  and  general 
tenderness,  the  abdomen  was  opened  by  Dr.  Powers,  and  an  extensive 
adhesive  'tuberculous  peritonitis  was  found.  The  serous  membrane 
was  studded  throughout  both  its  parietal  and  visceral  layers  with  small 
tubercle  deposits,  and  there  were  multiple  adhesions  between  the  intestinal 
coils,  adjacent  organs,  and  the  abdominal  wall. 

The  case  is  of  especial  interest  in  view  of  the  knowledge  that  during 
a  period  of  many  years,  despite  an  extensive  pathologic  change  involving 
the  wall  of  the  peritoneal  cavity  and  its  contents,  she  exhibited  no  symp- 
toms whatever  of  general  or  abdominal  disturbance.  The  operation 
was  indicated  as  an  exploratory  procedure,  but  was  recognized  to  be 
unavailing  as  a  therapeutic  measure,  on  account  of  the  character  and 
extent  of  peritoneal  infection. 

It  is  often  difficult  to  determine  satisfactorily  when  the  indications 
point  conclusively  toward  the  expediency  of  operative  interference. 
An  exploratory  laparotomy  is  often  justified  after  failure  to  secure 
improvement  under  four  to  six  weeks'  medical  management,  and  earlier 
if  the  patient  is  rapidly  declining. 

In  acute  miliary  tuberculosis  the  patient  often  dies  before  the  symp- 
toms of  peritoneal  infection  are  apparent,  but  if  detected,  operation 
is  clearly  contraindicated  in  the  majority  of  cases.  All  cases  presenting 
evidence  of  acute  intestinal  obstruction  should  be  accorded  the  possible 
benefit  to  be  derived  from  abdominal  section,  although  unusual  diffi- 
culties for  the  attainment  of  successful  results  are  presented  by  the 
existence  of  the  numerous  adhesions. 

Surgical  interference  avails  practically  nothing  in  cases  associated 
33 
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with  great  prostration  and  emaciation.  The  coexistence  of  tuberculous 
infection  in  other  parts  of  the  body  does  not  necessarily  contraindicate 
operation,  provided  the  general  condition  is  not  that  of  extreme  pros- 
tration. The  nature  of  the  operative  interference  must  vary  in  indi- 
vidual cases.  A  simple  incision  is  sometimes  sufficient  and  often  highly 
satisfactory.  The  opening  of  the  abdominal  cavity  must  be  performed 
with  special  care,  on  account  of  the  possibility  of  intestinal  and  peri- 
toneal adhesions  immediately  beneath  the  site  of  the  incision.  It  is 
important  to  remove  as  much  of  the  contained  fluid  as  possible  in  order 
to  diminish  the  likelihood  of  reaccumulation.  It  is  rarely  advisable  to 
resort  to  drainage  or  flushing  of  the  abdominal  cavity.  In  general,  the 
less  meddlesome  the  interference,  the  more  satisfactory  the  results.  It 
is  unwise  to  attempt  to  break  up  adhesions  unless  to  relieve  intestinal 
obstruction  or  to  provide  opportunity  for  the  removal  of  the  contained 
fluid. 

It  is  important  to  remove,  when  possible,  local  foci  of  infection. 
This  applies  particularly  to  the  Fallopian  tubes,  the  appendix,  or  large 
cheesy  masses  in  the  omentum.  It  is  under  such  circumstances  that 
drainage  is  at  all  permissible,  and  even  then  but  for  a  short  period.  The 
danger  of  fecal  fistula  is  much  enhanced  in  those  cases  in  which  drainage 
is  employed. 

A  reaccumulation  of  fluid  does  not  in  itself  contraindicate  the  per- 
formance of  a  second  or  a  third  operation. 


SECTION  IV 
GLANDULAR  TUBERCULOSIS 


CHAPTER  LXII 

PATHOGENESIS  OF  GLANDULAR  INFECTION 

THE  relation  of  the  lymphatic  system  to  the  development  and  spread 
of  tuberculosis  is  of  exceeding  interest.  The  distribution  of  bacilli  from 
a  primary  focus  of  infection  is  effected  in  very  many  instances  along  the 
lymphatic  and  circulatory  channels.  In  the  light  of  comparatively 
recent  investigation  it  is  known  that  tuberculosis  of  the  lymph-nodes, 
i.  e.,  the  cervical,  tracheobronchial,  mesenteric,  and  retroperitoneal 
glands,  often  represents  primary  foci  of  infection.  An  initial  tubercle 
deposit  having  taken  place,  the  infection  is  conveyed  subsequently 
by  way  of  the  lymphatics  much  more  frequently  than  by  the  blood- 
vessels. When  the  vascular  system  is  the  sole  carrier  of  bacilli,  the 
infection  of  various  tissues  is  found  to  occur  in  distal  portions  of  the 
body  in  sharp  contrast  to  the  direct  sequence  of  glandular  involvement, 
which  ensues  when  the  microorganisms  are  distributed  through  the 
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lymphatic  channels.  In  the  latter  instance  the  proximal  gland  is  the 
first  enlarged,  the  subsequent  infection  throughout  the  immediate  chain 
of  lymphatics  exhibiting  a  progressively  diminishing  centrifugal  involve- 
ment. The  smaller  size  of  the  glands  in  proportion  to  their  distance 
from  the  original  infective  focus  illustrates  the  method  of  gradual  bacil- 
lary  invasion  along  the  lymphatic  route.  When  the  filtrative  capacity 
of  the  successive  glands  has  become  completely  overtaxed,  the  barriers 
are  removed,  which  hitherto  have  obstructed  to  a  degree  the  onward 
march  of  the  invaders.  The  progressive  advance  of  the  infection  is 
shown  not  only  by  the  gradually  diminishing  size  of  the  glands,  but  as 
well  by  the  serial  stages  of  the  tuberculous  process.  In  the  presence  of 
an  overpowering  invasion  by  bacilli  the  proximal  glands  in  their  effort  to 
perform  their  defensive  function  may  be  so  overwhelmed  as  to  result 
in  tissue  destruction.  Local  degenerative  processes  take  place.  The 
infected  gland  may  contain  caseous  foci  of  various  sizes,  or  become 
transformed  into  an  abscess  containing  sterile  pus.  In  other  glands 
less  proximal  to  the  original  site  of  infection  the  battle  is  not  always  so 
completely  in  favor  of  the  invaders.  The  bacilli  may  be  held  as  prison- 
ers and  rendered  incapable  of  doing  further  damage  until  their  release 
is  secured  by  sufficient  reinforcement  to  overpower  the  tissue-cells  con- 
stituting the  army  of  defense.  In  more  distal  glands  the  enlargement 
may  be  so  slight  that  they  differ  but  little  from  the  normal  size,  and  yet 
a  minute  tuberculous  focus  may  be  present  either  in  the  interior  or  upon 
the  surface.  It  has  been  shown  that  not  only  are  the  bacilli  in  many 
cases  held  in  comparative  security  within  the  confines  of  the  besieged 
glandular  citadel,  but  are  often  rendered  more  or  less  innocuous. 

Osier  has  referred  to  the  experiments  of  Arloing  as  indicating  a  degree 
of  degeneration  of  the  tuberculous  virus.  Rabbits  did  not  succumb  to 
inoculation  from  a  lymphatic  gland,  although  a  positive  result  was 
obtained  with  guinea-pigs.  Lingard  demonstrated  a  quick  lymphatic 
infection  and  early  death  upon  inoculation  of  guinea-pigs  with  tubercle 
bacilli  from  the  lungs,  as  compared  with  a  delayed  lymphatic  enlarge- 
ment and  death  when  infected  from  scrofulous  glands. 

It  is  known  that  bacilli  from  glandular  structures  are  considerably 
less  virulent  than  those  from  almost  any  other  tuberculous  focus  in  the 
body.  Whether  this  is  due  to  a  difference  in  the  infective  material  or  to 
certain  modifying  influences  of  the  lymphatic  glands  has  not  as  yet  been 
determined. 

Irrespective  of  the  distance  of  the  gland  from  the  original  site  of 
infection,  there  occasionally  ensues  such  a  degree  of  fibrous  tissue  pro- 
liferation as  to  produce  a  complete  protective  metamorphosis,  the  cap- 
sule becoming  enormously  thickened  and  the  septa  being  tough  and 
fibrous.  In  other  cases  a  true  calcification  may  result  from  the  abun- 
dant deposit  of  lime  salts.  Induration  of  the  glands  with  increasing 
fibroid  contraction  is  sometimes  stimulated  by  the  presence  of  mineral 
dust.  This  is,  of  course,  particularly  true  of  the  tracheobronchial  glands, 
which  become  densely  pigmented  and  even  gritty  from  the  inhalation 
of  particles  of  palpable  dust. 

In  view  of  the  involvement  of  glands  nearest  to  the  port  of  entry  of 
infective  material,  it  has  followed  that  given  glandular  systems  are  jound 
to  drain  certain  tributary  areas.  Thus  the  glands  of  the  neck,  including 
the  auricular,  cervical,  submaxillary,  and  even  the  supraclavicular  and 
infraclavicular,  constitute  the  lymphatic  filters  of  the  nose,  throat, 
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tonsils,  palate,  mouth,  ears,  and  orbit,  as  well  as  the  skin  of  the  face  and 
head.  There  are  both  superficial  and  deep  glands  of  the  neck.  The 
latter  constitute  a  chain  extending  from  the  skull  to  the  thorax,  along 
the  sheath  of  the  carotid  and  jugular,  establishing  a  communication 
with  the  thoracic  and  axillary  glands,  as  well  as  with  the  corresponding 
set  of  the  opposite  side.  The  deeper  group  especially  serves  as  a  reser- 
voir for  the  lymphatics  of  the  tonsils,  mouth,  nose,  eye,  and  larynx. 
Glandular  enlargement  is  usually  noted  in  the  region  of  the  angle  of  the 
jaw  before  a  downward  extension  along  the  neck  is  recognized. 

In  like  manner  the  tracheobronchial  glands  are  the  reservoir  for  the 
lymphatics  from  the  lungs,  pleura,  and  surrounding  parts.  These 
glands  are  located  near  the  bifurcation  of  the  trachea,  and  are  more 
numerous,  as  a  rule,  upon  the  right  than  upon  the  left  side.  A  chain  of 
smaller  glands  lie  in  close  proximity  to  the  left  recurrent  laryngeal  nerve 
in  its  course  under  the  aorta,  and  another  along  the  right  in  its  passage 
under  the  subclavicular  artery.  Glands  accompany  the  smaller  lymph- 
atics along  the  primary  divisions  of  the  bronchi,  and  are  found,  accord- 
ing to  Quain,  at  the  bifurcation  of  the  branches  of  the  pulmonary  artery. 
There  is  some  difference  of  opinion  regarding  the  intercommunicability 
of  the  lymphatics  of  the  neck  and  chest.  Barety  is  quoted  by  Dr.  J.  N. 
Hall  as  authority  for  a  relationship  between  the  bronchial  and  supracla- 
vicular  glands,  upon  the  basis  of  a  connecting  link  established  by  a  group 
of  glands  behind  the  sternoclavicular  articulation.  Volland  ascribes  the 
origin  of  many  cases  of  pulmonary  tuberculosis  to  an  infected  cervical 
gland.  Cornet  calls  attention  to  the  fact  that  while  involvement  of  the 
cervical  glands  may  occasionally  take  place  by  extension  upward  from 
the  bronchial  glands,  nevertheless,  in  pulmonary  tuberculosis  of  children, 
the  glands  of  the  neck  are  rarely  diseased.  In  case  of  a  simultaneous 
involvement  of  the  cervical  and  bronchial  glands  he  chooses  to  assume 
a  separate  focus  of  infection  for  the  two  groups. 

The  mesenteric  or  retroperitoneal  glands  serve  as  filters  for  the  intes- 
tines, the  peritoneum,  and  sometimes  the  genito-urinary  tract.  Less 
interest  attaches  to  tuberculosis  of  lymphatic  glands  of  other  parts  of 
the  body  on  account  of  the  comparatively  slight  opportunity  of  infec- 
tion through  the  skin. 

In  defining  certain  sets  of  glands  as  the  drainage  basin  for  a  given 
tributary  area,  it  must  not  be  assumed  that  a  primary  focus  of  tuber- 
culosis necessarily  exists  within  this  region.  As  a  matter  of  fact,  the 
majority  of  cases  of  glandular  tuberculosis,  especially  in  children,  are 
of  primary  rather  than  secondary  development,  as  has  been  clearly 
established  through  the  recognition  of  a  macroscopically  intact  mucous 
membrane. 

Ravenel  has  shown  by  experiments  upon  dogs  that  the  bacilli  may 
pass  through  an  intact  intestinal  wall  directly  to  the  mesenteric  lymph- 
atic glands.  Sydney  Martin  has  also  demonstrated  that  the  bacilli 
may  permeate  a  healthy  intestinal  mucosa  and  gain  access  to  the  mesen- 
teric glands.  Cornet,  Orth,  Klebs,  Baumgarten,  Walsham,  and  Litterer, 
as  well  as  Calmette  and  his  followers,  have  concluded,  as  the  results  of 
their  own  experiments,  that  the  tubercle  bacillus  often  secures  a  port  of 
entry  through  a  normal  mucous  membrane.  Benda  and  Hamilton 
voice  the  consensus  of  opinion  that  the  point  of  invasion,  by  virtue  of 
local  conditions,  may  be  an  unfavorable  site  for  tuberculous  develop- 
ment, and  yet  the  bacilli  be  conveyed  to  a  soil  which  is  more  receptive. 
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It  is  known  that  tuberculous  glands  are  found  with  great  frequency  at 
autopsy  among  children  in  whom  there  are  no  other  discoverable  lesions. 

Repeated  investigations  have  demonstrated  the  role  of  the  tonsils 
and  adenoid  vegetations  in  affording  a  port  of  entry  for  the  tubercle 
bacillus,  even  in  the  absence  of  local  inflammatory  changes.  The  deep 
crypts  in  the  tonsillar  tissues  constitute  an  infection  atrium  from  which 
the  further  progress  of  the  bacilli  along  the  lymphatic  channels  to  neigh- 
boring glands  is  practically  unimpeded.  On  the  other  hand,  tubercle 
bacilli  have  been  shown  to  be  present  in  the  tonsils  and  in  adenoid  growths 
despite  failure  to  discover  tuberculous  infection  in  other  parts  of  the  body. 
The  adenoids  have  been  found  tuberculous  somewhat  more  frequently 
than  the  tonsils,  undoubtedly  on  account  of  the  greater  narrowing  of 
the  respiratory  passage  and  the  increased  opportunities  afforded  for 
tubercle  deposit. 

Fifteen  per  cent,  of  all  adenoids  were  found  tuberculous  by  Lartigau, 
while  Robertson  reports  but  8  per  cent,  of  hypertrophied  tonsils  to  be 
infected.  Lermoyez,  as  a  result  of  inoculation  experiments  upon  guinea- 
pigs,  stated  the  proportion  of  tuberculosis  in  adenoids  to  be  20  per  cent, 
and  in  hypertrophied  tonsils  13  per  cent.  Wood  reports  that  out  of  a 
total  of  1671  adenoids  or  tonsils  examined  for  tuberculosis,  without 
evidence  of  tuberculous  involvement  elsewhere,  a  positive  result  was 
obtained  in  88,  or  about  5  per  cent.  Eisendrath  believes  the  percentage 
of  tuberculosis  of  the  tonsil  to  range  from  8  to  10  per  cent.  Dieulafoy 
reports  a  tuberculous  infection  in  15  out  of  96  cases,  his  results  being  based 
upon  the  inoculation  of  guinea-pigs.  Twenty  per  cent,  of  all  adenoids 
examined  by  the  same  observer  were  described  as  tuberculous.  Latham 
found  tuberculous  infection  of  the  tonsils  7  times  in  25  consecutive  autop- 
sies upon  children.  Schlessinger  has  reported  12  instances  in  a  series 
of  13  cases  of  acute  pulmonary  tuberculosis  in  children. 

Koplik  has  reported  2  cases  of  primary  infection  of  the  tonsil  in 
children.  According  to  Ravenel,  primary  tuberculosis  of  the  tonsil  has 
been  found  by  Kriickmann  in  2  out  of  25  otherwise  healthy  persons, 
by  Gottstein  in  2  out  of  20,  by  Pluder  and  Fischer  in  5  out  of  32,  and  by 
Scheibner  in  4  out  of  60  cases.  The  same  observer  refers  to  Groeber's 
study,  which  indicates  the  frequency  of  tuberculous  infection  through 
the  tonsil.  It  would  appear  that  the  presence  of  tubercle  bacilli  in  the 
tonsils  and  adenoid  growths  of  apparently  healthy  individuals  suggests 
the  probability  of  their  not  infrequent  passage  to  the  lymphatic  glands, 
producing  therein  a  primary  seat  of  tuberculous  infection. 

In  this  connection,  however,  the  recent  work  of  Nobecourt  and  Tixier 
is  of  some  interest.  Their  investigation  was  based  upon  22  children, 
from  thirty-one  months  to  fourteen  years  of  age,  having  adenoid  vegeta- 
tions and  enlarged  tonsils.  Of  these,  2  had  beginning  apical  tuberculosis 
and  1  tuberculous  infection  of  the  cervical  lymph-glands.  In  4  the  signs 
were  of  doubtful  character  and  15  presented  no  clinical  evidence  of  tuber- 
culosis. Tuberculin,  0.1  mg.,  was  given  subcutaneously  to  18  children, 
a  positive  reaction  being  noted  in  7.  Only  2  of  the  latter  had  been 
considered  tuberculous  from  the  clinical  evidences.  No  tuberculin  test 
was  made  in  the  third  tuberculous  child.  A  positive  cutaneous  reaction 
was  obtained  in  12  out  of  18  children,  including  2  who  were  manifestly 
tuberculous  and  2  who  had  reacted  to  the  subcutaneous  test.  In  but  4 
cases  was  a  positive  result  obtained  by  the  employment  of  the  ophthalmic 
test,  and  2  of  those  had  been  recognized  clinically  as  infected  individuals. 
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The  tonsils  were  inoculated  into  guinea-pigs.  There  was  entire  absence 
of  tuberculous  lesions  in  7  subjected  to  dissection  after  the  usual  interval. 
Two  animals  were  included,  having  been  inoculated  with  the  tonsillar 
tissue  obtained  from  two  clearly  tuberculous  children.  In  another  case> 
however,  tuberculous  infection  was  found  in  a  guinea-pig  inoculated  with 
lymphoid  vegetation  from  a  child  apparently  well,  upon  the  strength  of 
the  clinical  manifestations  and  the  employment  of  the  subcutaneous 
and  cutaneous  tests.  A  positive  reaction,  however,  had  been  obtained 
by  the  ophthalmic  method.  Histologic  examination  of  the  tonsils  was 
made  in  16  cases  and  of  the  adenoid  vegetations  in  15.  No  single  tubercu- 
lous focus  was  found  from  a  study  of  the  many  sections,  nor  were  tubercle 
bacilli  discovered  in  the  preparations  stained  after  Ziehl's  method.  The 
authors  conclude  that  the  lymphoid  tissue  of  the  pharynx  is  but  seldom 
the  port  of  entry  of  tubercle  bacilli. 

Jacobi  has  held  to  the  opinion  for  years  that  infection  of  the  cervical 
nodes  occurs  much  less  frequently  through  the  tonsils  or  adenoids  than 
through  the  medium  of  the  lymph-follicles  in  the  nose  and  pharynx. 
It  must  be  admitted  that  enlargement  of  the  cervical  lymph-glands 
follows  inflammatory  processes  in  the  nose  and  nasopharynx  more 
quickly  and  more  frequently  than  it  follows  an  infection  confined  solely 
to  the  tonsils. 

It  has  been  shown  conclusively  that  when  the  lungs  are  also  diseased, 
the  pulmonary  involvement  in  the  vast  majority  of  cases  is  secondary 
to  tuberculosis  of  the  bronchial  glands. 

The  precise  manner  in  which  the  bronchial  glands  become  subject 
to  tuberculous  infection  remains  a  somewhat  disputed  point,  although 
the  preponderance  of  evidence  suggests  an  invasion  of  the  body  by 
bacilli  through  the  digestive  system.  Some  maintain  that  the  essential 
consideration  is  the  aspiration  of  the  bacilli  into  the  bronchial  tract  and 
their  passage  through  an  intact  bronchial  mucosa.  Behring  asserts 
that  the  infection  takes  place  originally  through  the  intestine  rather  than 
by  inspired  air.  He  believes  that  the  milk  ingested  by  infants  is  the  chief 
source  of  tuberculosis  in  childhood  as  well  as  in  adult  life.  He  asserts  that 
the  foci  of  infection  thus  engendered  remain  latent  for  varying  periods 
of  time  until  individual  resistance  is  sufficiently  lowered  to  permit  their 
active  development.  Behring' s  views  have  been  discussed  in  connection 
with  the  method  of  infection  through  the  alimentary  canal,  as  have  also 
the  experimental  observations  of  others  who  have  demonstrated  the  ease 
with  which  tubercle  bacilli  may  penetrate  the  intestinal  wall  without 
visible  lesion  and  gain  ready  access  to  the  glandular  structures.  The 
later  researches  of  Calmette  and  Guerin,  Engel  and  Schlossman,  have 
shown  the  passage  of  bacilli  through  an  intact  mucous  membrane  to  the 
mesenteric  and  bronchial  glands  of  animals,  and  their  early  appearance 
in  the  thoracic  duct  and  pulmonary  artery. 

Behring's  contention  that  the  permeability  of  the  intestinal  wall  is 
much  greater  in  infancy  on  account  of  the  more  delicate  structure  is  of 
much  interest.  Differences  in  the  passage  of  microorganisms  through  the 
wall  of  the  intestine  at  various  ages  were  demonstrated  by  experiments 
upon  animals.  Tubercle  bacilli  were  fed  to  guinea-pigs  with  the  result 
that  only  the  very  young  became  tuberculous,  enlargement  of  the  glands 
of  the  neck  being  noticed  even  while  the  general  condition  appeared  en- 
tirely normal.  Ravenel,  on  the  other  hand,  has  recently  introduced 
tubercle  bacilli  with  the  food  into  the  stomach  of  two  monkeys  and  one 
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€ow,  producing  tuberculosis  of  the  bronchial  glands  and  lungs  without 
mesenteric  or  intestinal  lesions.  Some  investigators  have  been  unable 
to  produce  tuberculosis  of  the  lungs  or  bronchial  glands  after  carefully 
conducted  inhalation  experiments.  There  can  be  no  doubt  as  to  the 
primary  involvement  of  the  bronchial  lymphatic  nodes  in  little  children. 
In  the  light  of  all  the  evidence  presented  it  would  seem  that  it  must 
remain  sub  judice  whether  in  individual  cases  the  initial  infection  is 
purely  respiratory  or  intestinal.  It  has  been  demonstrated  beyond 
question  that  the  infection  may  pursue  either  of  these  routes  in  different 
cases. 

Apropos  of  experimental  investigation,  it  may  be  stated  that  the 
important  consideration  in  this  connection  is  not  altogether  the  deter- 
mination of  the  exact  pathogenesis  of  glandular  infection,  but  rather 
the  fact  that,  by  whatever  route,  glandular  tuberculosis  occurs  with  great 
frequency  in  little  children. 

Opinions  differ  concerning  the  significance  of  the  family  history. 
Statistics  have  been  cited  both  to  demonstrate  and  to  deny  the  influ- 
ence of  heredity  as  an  etiologic  factor.  Lowered  resistance  may  take 
place  among  children  of  healthy  parents,  while  others  with  more  or 
less  inherent  predisposition  to  disease  may  thrive  by  virtue  of  especially 
favorable  conditions.  A  positive  family  history  of  tuberculosis,  while 
not  to  be  regarded  as  a  factor  of  great  import,  must,  nevertheless,  be 
conceded  to  possess  some  practical  significance. 

The  reasons  for  a  greater  frequency  of  glandular  tuberculosis  in  children 
than  in  adults  are  found  in  the  comparative  ease  with  which  the  delicate 
mucous  membranes  are  traversed  by  bacilli,  and  the  increased  facilities 
with  which  the  germs  are  conveyed  through  the  open  permeable  lymph- 
.spaces.  In  addition  may  be  cited  certain  accessory  features  which  in- 
crease the  likelihood  of  infection  and  to  a  material  extent  dimmish 
individual  resistance.  The  influence  of  enlarged  tonsils  and  adenoids  in 
encroaching  upon  the  normal  respiratory  passages  and  offering  a  site  for 
the  deposit  of  bacteria  has  been  mentioned.  Infants  being  directly 
dependent  upon  the  care  of  others  are  subjected  to  increased  danger  of 
exposure  to  tuberculous  infection.  The  child  is  often  upon  the  floor, 
and  thus  is  brought  in  closer  contact  with  the  bacilli,  which  contaminate 
the  carpets  and  rugs.  The  vitality  of  infants  is  frequently  reduced  by 
digestive  disorders  and  catarrhal  disturbances,  inferior  ventilation,  and 
improper  hygienic  conditions. 

Irrespective  of  the  causes,  the  facts  remain  that  tuberculosis  is  exceed- 
ingly common  in  childhood  and  that,  in  the  great  majority  of  cases,  the 
lymphatic  glands  constitute  the  primary  focus  of  infection.  The  accuracy 
of  this  statement  is  substantiated  by  the  reports  of  numerous  observers. 
Medical  literature  abounds  in  statistical  analyses  as  to  the  frequency  of 
tuberculosis  of  the  lymph-nodes  in  childhood.  ^  For  the  purposes  of  illus- 
tration it  is  well  to  refer  briefly  to  some  of  these  investigations,  though  any 
attempt  to  quote  at  length  would  seem  superfluous. 

Volland,  Beruti,  Balmann,  and  Wohlgemuth,  ^as  the  result  of  an 
examination  of  very  many  children,  report  the  cervical  lymphatic  glands 
to  be  enlarged  in  the  proportion  of  from  81  per  cent,  to  96  per  cent., 
according  to  Pottenger.  The  reports  of  other  observers  as  to  the  char- 
acter of  the  cervical  enlargement  in  children  would  indicate  that  nearly 
two-thirds  are  tuberculous.  Cornet's  analysis  of  the  autopsy  records 
•of  the  Berlin  Pathological  Institute  for  a  period  of  fifteen  years  shows 
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not  a  single  case  of  tuberculosis  out  of  486  cases  from  birth  to  the  end  of 
the  first  month;  from  two  to  three  months,  6  per  cent,  of  the  cases;  from 
three  to  six  months,  10.5  per  cent. ;  from  six  to  nine  months,  17  per  cent.  ; 
from  nine  to  twelve  months,  27.7  per  cent.;  from  one  to  two  years,  26.6 
per  cent.;  from  two  to  three  years,  29.6  per  cent.;  from  three  to  four 
years,  31.8  per  cent.;  from  four  to  five  years,  22.4  per  cent.  Several 
other  observers,  notably  Miiller,  Babes,  Heubner,  Newmann,  Still,  Hand, 
Simoncls,  Schever,  Bolz,  Jacobi,  and  Holt  have  reported  statistics  not 
especially  dissimilar  to  these  results,  the  proportion  ranging,  in  children 
up  to  five  years,  from  22  to  40  per  cent.  Foreign  statistics  concerning 
the  prevalence  of  glandular  tuberculosis  show  higher  percentages  than 
are  obtained  in  this  country.  Nearly  all  observers  agree  that,  in  the 
majority  of  cases,  the  pathologic  evidence  points  to  involvement  of  the 
lymphatic  glands  as  the  primary  foci  of  infection,  the  lungs  being 
secondarily  diseased.  In  autopsies  upon  tuberculous  children  the  bron- 
chial glands  are  almost  always  found  tuberculous. 

Cornet  quotes  the  statistics  of  Steiner  and  Neureutter,  who  report 
tuberculosis  of  the  lymph-glands  in  299  out  of  302  autopsies.  The  bron- 
chial glands  were  tuberculous  in  286  of  these  cases.  He  also  refers 
to  the  report  of  Rilliet  and  Barthez,  who  found  the  lymphatic  glands 
tuberculous  in  248  cases  out  of  a  total  of  312  autopsies  upon  tuberculous 
subjects.  Northrup's  report  of  bronchial  glandular  involvement  in 
every  instance  in  a  series  of  125  autopsies  has  been  widely  quoted.  The 
same  results  were  obtained  by  Northrup  in  a  second  series  of  125  cases  in 
the  New  York  Foundling  Hospital.  Holt  reports  119  cases  in  which  the 
bronchial  glands  were  tuberculous  in  every  instance.  In  115  autopsies 
Hand  reports  the  bronchial  glands  involved  in  81.7  per  cent.;  the  lungs, 
in  78  per  cent.  Both  Steffen  and  Bulius  found  the  lymphatic  glands 
infected  in  nearly  every  autopsy  performed  upon  tuberculous  patients. 
Shennan  has  recently  recorded  the  results  of  an  investigation  based  upon 
over  one  thousand  postmortem  examinations  in  the  Royal  Hospital  for 
Sick  Children  at  Edinburgh.  Tuberculosis  was  the  cause  of  death  in 
407  instances,  307  of  which  were  subjected  to  analysis.  In  77.8  per  cent. 
the  lymphatic  glands  were  affected,  the  thoracic  glands  being  more 
frequently  implicated  than  the  abdominal.  Pulmonary  excavation  was 
comparatively  infrequent.  In  nearly  one-half  of  the  cases  death  was  due 
to  tuberculous  meningitis,  which  in  the  vast  majority  of  cases  followed 
a  dissemination  of  the  infection  from  tuberculous  thoracic  glands. 

All  observers  agree  that  the  tracheobronchial  glands  are  involved  more 
frequently  than  any  others,  with  the  cervical  system  next  in  order. 
In  Shennan's  report  tuberculosis  of  the  abdominal  glands  was  accompanied 
by  ulceration  of  the  intestine  in  50  per  cent,  of  the  cases.  Hemmeter, 
from  a  study  of  the  intestines  of  56  individuals,  has  stated  that  in  6 
instances  the  entire  intestinal  mucosa  was  intact  despite  tuberculosis  of 
the  mesenteric  and  retroperitoneal  glands.  Involvement  of  the  mesenteric 
glands  without  lesion  of  the  intestinal  mucosa  has  been  observed  by  many 
investigators.  Hess  has  recently  reported  3  cases  of  primary  mesenteric 
tuberculosis.  He  has  also  reviewed  the  literature  of  previously  recorded 
cases  in  which  the  types  (human  or  bovine)  of  infecting  microorganism 
have  been  isolated.  He  states  that  among  71  cases  the  bacillus  was  of 
the  bovine  type  in  44  instances,  all  but  3  being  children.  Haushalter, 
in  a  report  upon  the  results  of  78  autopsies  performed  upon  children  who 
had  died  of  acute  miliary  tuberculosis,  states  that  tuberculosis  of  the 
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mediastinal  glands  was  found  in  all  but  4  cases.  Enlarged  bronchial 
glands  from  individuals  exhibiting  no  evidence  of  tuberculosis  have  been 
found  by  inoculation  experiments  to  be  infective  to  animals.  Allusion 
has  been  made  to  the  experiments  of  Pizzini  and  others,  who  reported 
positive  inoculation  results  in  a  large  proportion  of  cases. 

Pizzini,  after  inoculating  animals  with  the  bronchial  glands  of  40 
patients,  found  42  per  cent,  tuberculous.  It  is  interesting  to  note  that 
injection  of  the  cervical  glands  from  the  same  subjects  was  followed 
by  tuberculosis  in  but  2  per  cent,  of  the  animals,  while  none  showed 
evidence  of  infection  with  inoculation  of  the  mesenteric  glands.  Loomis 
has  demonstrated  by  inoculation  experiments  with  bronchial  glands 
the  existence  of  tuberculosis  which  had  previously  been  unrecognized. 
Bertalot  discovered  tuberculosis  of  the  bronchial  glands  in  20  out  "of  24 
children  who  had  died  of  tuberculous  meningitis.  Both  Reiner  and 
Henoch  report  tuberculosis  of  glands  in  nearly  all  cases  of  tuberculous 
meningeal  infection. 

The  symptomatic  manifestations  of  enlarged  tuberculous  glands 
vary  according  to  their  location.  The  clinical  picture  of  cervical  tuber- 
culous adenitis  is  quite  different  from  that  of  tabes  mesenterica.  En- 
largement of  bronchial  glands  often  produces  still  another  characteristic 
grouping  of  symptoms,  as  well  as  definite  physical  signs.  It  is  well, 
therefore,  to  consider  separately  the  clinical  features  of  tuberculosis  of 
the  various  lymph-nodes. 


CHAPTER  LXIII 
TUBERCULOSIS  OF  THE  CERVICAL  GLANDS 

THIS  form  is  very  common  among  little  children,  and  not  infre- 
quently occurs  in  young  adults.  It  exists  occasionally  in  middle  life. 
Local  conditions  favoring  its  development  are  hypertrophied  tonsils, 
chronic  catarrhal  processes  in  the  nose,  nasopharynx,  and  pharynx, 
eczema  of  the  scalp,  otitis  media,  and  disease  of  the  gums  or  teeth. 
Tuberculous  glands  of  the  neck  often  accompany  a  beginning  conva- 
lescence from  measles,  whooping-cough,  and  sometimes  influenza.  Dur- 
ing the  past  few  years  I  have  noted  an  increasing  number  of  instances 
of  enlarged  glands  near  the  angle  of  the  jaw  in  children  following  influ- 
enza and  simple  tonsillitis.  Many  of  these  cases  were  at  first  regarded 
as  belonging  to  the  category  of  ordinary  glandular  fever,  but  their 
chronicity  suggests  the  probability  of  a  tuberculous  infection. 

Among  general  conditions  predisposing  to  the  development  of  tuber- 
culosis of  the  cervical  glands  may  be  mentioned  insufficient  ventilation, 
improper  and  deficient  food,  poor  surroundings,  and  inadequate  clothing. 
An  important  factor  is  the  reduced  vitality  incident 'to  disturbances  of 
digestion  and  nutrition. 

Tuberculous  cervical  adenitis  may  be  unilateral  or  bilateral,  although 
in  the  latter  event  the  process  is  usually  more  pronounced  upon  one  side. 
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An  essential  characteristic  of  the  condition  is  the  chronicity  of  its  course. 
The  onset  may  be  insidious  to  a  degree,  the  attention  being  first  attracted 
by  the  accidental  discovery  of  a  few  small,  hard,  rounded  nodules,  which 
are  usually  painless  and  freely  movable  under  the  skin.  Occasionally, 
however,  the  beginning  involvement  is  more  abrupt,  especially  if  follow- 
ing an  attack  of  measles,  whooping-cough,  diphtheria,  tonsillitis,  scarlet 
fever,  or  influenza.  Under  these  circumstances  the  glandular  enlarge- 
ment assumes  the  appearance  of  a  brawny,  diffused  inflammatory  mass, 
which  is  often  tender  and  adherent  to  subjacent  structures. 

Cases  with  insidious  onset  may  sometimes  persist  for  years  without 
the  knowledge  of  the  patient  or  parents,  the  enlargement  being  impercep- 
tible upon  ordinary  inspection,  but  easily  recognized  upon  palpation. 

The  submaxillary  group  of  glands  is  more  frequently  involved,  but 
it  is  very  common  to  detect  a  chain  of  small  nodules  extending  along  the 
anterior  or  the  posterior  border  of  the  sternocleidomastoid  muscle. 
Tuberculous  cervical  glands  occur  more  often  in  the  upper  portion  of  the 
neck  than  at  the  base,  in  contradistinction  to  the  glandular  enlargement 
of  Hodgkin's  disease.  It  does  happen  occasionally,  however,  that  the 
glands  above  the  clavicle  and  in  the  posterior  cervical  triangle  become 
tuberculous  in  connection  with  a  similar  involvement  of  the  axillary 
glands. 

In  the  insidious  form  of  cervical  adenitis  the  diseased  glands  are 
isolated,  firm,  smooth,  globular  or  ovoid  in  outline,  devoid  of  pain,  and 
more  or  less  movable  under  the  skin.  In  the  acute  cases  the  glands 
are  more  swollen,  often  irregular  in  shape,  and  even  if  painless  and  hard, 
are,  as  a  rule,  less  movable.  They  frequently  become  fixed  to  the  sur- 
rounding parts,  though  the  skin  is  not  always  adherent.  As  the  inflam- 
mation increases  still  more  the  glands  appear  to  be  somewhat  fused, 
forming  a  large,  brawny  or  knotted  swelling  which  is  sometimes  dis- 
tinctly painful  and  tender.  As  suppuration  takes  place  the  swelling 
increases,  fluctuation  is  detected,  the  skin  becomes  fixed  to  the  mass, 
and  localized  bulging  and  redness  develop.  The  skin  is  often  very  thin 
over  the  area  of  suppuration. 

Cases  attended  by  abscess  formation  usually  exhibit  elevation  of 
temperature,  although  fever  is  by  no  means  constant.  It  is  often  present 
despite  the  absence  of  pus,  particularly  when  the  glands  are  of  large 
size.  The  patients  are  usually  anemic  and  poorly  nourished.  The 
scrofulous  type  of  face  has  frequently  been  described  as  consisting  of 
thick  lips,  coarse  features,  broad  nose,  muddy  complexion,  and  generally 
heavy  aspect. 

The  course  of  the  disease  is  slow  and  unsatisfactory  in  a  large  number 
of  cases,  but  a  fatal  termination  rarely  supervenes.  Meningeal  extension 
is  much  less  frequent  than  from  tuberculosis  of  the  bronchial  glands. 
That  general  miliary  involvement  is  not  more  common  is  somewhat 
difficult  to  explain.  Although  tuberculous  glands  of  the  neck  may  persist 
for  years  in  individuals  perfectly  well  in  other  respects,  the  fact  remains 
that  they  constitute  an  ever  possible  source  of  infection.  The  constant 
menace  to  life  resulting  from  the  presence  of  insignificant  and  apparently 
harmless  nodules  in  the  neck  is  illustrated  by  the  following  case.  I  have 
recently  seen  a  young  man  with  general  miliary  tuberculosis,  the  origin 
of  which  is  undoubtedly  to  be  traced  to  a  small  gland  in  the  neck  the 
size  of  a  small  walnut,  of  one  and  one-half  years'  duration.  On  account 
of  the  general  invasion,  with  characteristic  acute  laryngeal  involvement, 
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the  patient  has  been  advised  to  return  to  his  home.  Fig.  141,  repro- 
duced from  a  photograph,  shows  not  only  the  small  size  of  the  gland, 
which  is  almost  unnoticeable  unless  the  head  is  inclined  to  the  opposite 
side,  but  also  the  excellent  nutrition,  which  thus  far  has  been  but  little 
affected. 

Diagnosis. — The  special  feature  of  diagnosis,  aside  from  the  exis- 
tence of  tuberculosis  elsewhere,  relates  to  a  differentiation  from  the 
enlargement  of  simple  inflammatory  adenitis,  lymphatic  leukemia,  and 
Hodgkin's  disease. 

The  persistence  of  the  mass  without  acute  inflammatory  signs,  par- 
ticularly in  the  absence  of  such  exciting  causes  as  the  acute  infectious 
diseases  or  poor  teeth,  sufficiently  characterizes  the  condition  to  exclude 
a  simple  glandular  abscess. 

The  absence  of  leukocytosis,  which  always  accompanies  lymphatic 


Fig.  141. — Showing  very  small  tuberculous  gland  upon  the  left  side  of  the  neck  of  one  and~one-half 
years'  ^duration,  followed  by  recent  development  of  miliary  tuberculosis. 

leukemia,  is  easily  determined  by  the  examination  of  the  blood.  It  is 
sometimes  difficult  to  differentiate  accurately  between  lymphatic  tuber- 
culosis and  the  lymphadenoma  of  Hodgkin's  disease.  In  general  it 
may  be  stated  that  in  the  latter  condition  suppuration  rarely  takes 
place,  and  the  glands  are  usually  firmer,  harder,  and  less  tender  than 
in  tuberculosis.  Although  they  may  attain  large  size,  they  are  more 
often  discrete  and  less  adherent  to  one  another  and  to  surrounding  parts. 
They  are  rarely  fused  into  large  masses,  but  tend  rather  to  preserve 
their  individuality,  and,  as  a  rule,  are  somewhat  movable  under  the  skin. 
The  condition  is  perhaps  less  frequent  in  children,  although  it  may  occur 
at  any  age.  In  Hodgkin's  disease  the  site  of  the  enlargement  is  usually 
in  the  lower  part  of  the  neck,  while  the  reverse  is  true  in  tuberculosis. 
The  tuberculin  reaction  is  not  always  perfectly  reliable,  as  it  has  been 
shown  that  the  two  conditions  may  coexist.  Fever  may  be  present  in 
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either  case.  It  is  probable  that  the  ophthalmotuberculin  test  may  be 
of  value  when  the  diagnosis  is  obscure.  Several  cases  have  been  reported 
presenting  the  clinical  picture  of  Hodgkin's  disease,  which  were  found  to 
be  tuberculous  at  autopsy.  Sternberg  and  Musser  are  quoted  by  James 
as  of  the  opinion  that  the  glandular  enlargement  of  Hodgkin's  disease 
is  tuberculous  in  character,  thus  explaining  the  irregular  fever  which  so 
often  is  present.  Dr.  D.  M.  Reed  and  Dr.  W.  B.  James,  however,  report 
negative  results  from  inoculation  experiments  and  careful  study  of  the 
glands  in  a  number  of  cases  of  Hodgkin's  disease  exhibiting  temperature 
elevation. 

The  difficulties  of  exact  differential  diagnosis  between  the  two  con- 
ditions is  shown  by  a  case  which  has  been  under  my  observation  some- 
thing over  twelve  years.  The  patient  was  thirty  years  old,  of  negative 
family  history,  and  previous  good  health  when  he  consulted  me  with 

reference  to  a  rapidly  grow- 
ing mass  in  the  left  neck, 
slightly  above  the  clavicle. 
The  enlargement  had  been 
of  but  three  or  four  weeks'* 
duration,  but  was  associated 
with  much  general  weak- 
ness, extreme  pallor,  and 
emaciation.  The  glands 
were  hard,  perfectly  dis- 
crete, painless,  and  more  or 
less  movable,  presenting  no 
resemblance  to  a  brawny 
swelling.  There  was  no 
redness,  adhesion  of  the 
skin,  or  fever.  The  injec- 
tion of  tuberculin  for  diag- 
nostic purposes  was  attended 
by  a  negative  result.  The 
glands  continued  to  increase 
in  size  until  the  patient  was 
unable  to  wear  a  collar.  A 
second  group  of  glands  be- 
came enlarged  back  of  the 

angle  of  the  jaw,  and  presented  the  same  characteristics.  There  developed 
a  slight  involvement  upon  the  right  side  of  the  neck,  in  the  left  axilla, 
and  in  each  groin.  The  spleen  became  distinctly  palpable.  The  examina- 
tion of  the  blood  was  negative.  The  patient  rapidly  became  prostrated 
and  was  forced  to  remain  in  bed.  The  diagnosis  of  Hodgkin's  disease 
was  made  and  later  indorsed  unequivocally  by  Drs.  Bergtold,  Powers, 
Whitney,  and  others.  The  family  were  informed  as  to  the  hopeless  nature 
of  the  condition  and  a  comparatively  speedy  termination  was  expected. 
There  soon  developed  an  intense  bronzing  of  the  skin  of  the  entire  body, 
with  progressive  glandular  enlargement.  Almost  daily  vomiting  pre- 
vented recourse  to  superalimentation.  The  treatment  consisted  simply 
of  rest,  very  large  doses  of  Fowler's  solution,  and  bone-marrow.  The  down- 
ward progress  of  the  disease  gradually  became  arrested,  but  the  patient 
remained  in  bed  for  a  period  of  many  months,  which  was  followed  by  a  life 
of  invalidism  for  nearly  two  years.  The  glands  became  slowly  and  almost 


Fig.  142. — Illustrating  the  pronounced  diminution 
of  cervical  glandular  enlargement  which  had  previously 
persisted  during  a  period  of  ten  years.  (See  text. 
Compare  with  radiograph,  Fig.  57,  p.  328.) 
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imperceptibly  reduced  in  size,  as  also  the  spleen.  The  bronzing  of  the 
integument  persisted  for  three  or  four  years  and  was  accompanied  by  a 
remarkable' thickening  of  the  skin  of  the  hands  and  feet,  with  pronounced 
peeling  at  short  intervals.  Two  years  after  the  initial  onset  the  patient 
was  seen  by  Dr.  Coley,  of  New  York,  who  concurred  in  the  previous  diagno- 
sis. During  the  ensuing  years  several  relapses  of  a  milder  nature  have 
taken  place.  Since  the  introduction  of  the  x-rays  their  employment 
has  been  resorted  to  periodically  in  this  case  with  considerable  benefit. 
In  the  summer  of  1907  the  patient  exhibited  all  the  external  evidences  of 
perfect  health,  the  enlarged  glands  of  the  neck  having  almost  entirely 
disappeared.  There  remained  two  nodules  of  moderate  size,  recognized 
upon  inspection,  in  the  upper  left  neck,  and  several  small  palpable  masses 
in  the  lower  right,  just  above  the  clavicle.  There  was,  moreover,  dulness 
with  diminished  intensity  of  the  respiratory  sounds  at  each  apex,  extending 
nearly  to  the  second  rib.  As  a  result  of  prolonged  x-ray  exposures  a  well- 
defined  telangiectasis  had  appeared  upon  each  side  of  the  neck.  Fig. 
142  represents  the  photograph  of  the  neck,  which  is  of  interest  in  connec- 
tion with  the  skiagraph,  Fig.  57,  showing  well-marked  apical  involvement 
of  the  lung.  In  plate  20  is  shown  the  telangiectatic  condition  upon  each 
side  and  the  two  visible  nodules  upon  the  left.  It  would  appear  that  no 
case  could  present  a  clearer  picture  of  Hodgkin's  disease,  and  yet  in  the 
light  of  the  improvement,  and  the  physical  signs,  despite  a  negative 
tuberculin  test,  the  conclusion  was  forced  that  the  original  glandular 
infection  was  of  a  tuberculous  nature.  In  the  early  part  of  1908  the 
glandular  enlargement  in  the  upper  left  neck  became  appreciably  increased, 
and  was  attended  by  considerable  tenderness.  The  glands  were  forthwith 
removed  by  Dr.  Powers,  and  pronounced  to  be  of  a  tuberculous  nature 
by  Dr.  Wilder.  One  year  subsequently,  while  sojourning  in  Bonn,  Ger- 
many, a  further  operation  was  performed.  A  few  months  afterward  the 
patient  succumbed  to  pulmonary  tuberculosis. 


CHAPTER  LXIV 

TUBERCULOSIS  OF  THE  MEDIASTINAL  AND  MESENTERIC 

GLANDS 

MEDIASTINAL  GLANDS 

THE  clinical  manifestations  of  tuberculous  enlargement  of  the 
tracheobronchial  glands  are  extremely  varied  in  character,  there  being 
no  direct  relation  between  the  symptoms  and  physical  signs.  It  fre- 
quently happens  that  pronounced  symptoms  arise  suggesting  the  proba- 
bility of  enlarged  mediastinal  glands,  with  an  entire  absence  of  objective 
signs.  In  other  cases  the  physical  evidences  of  tuberculous  glandular 
enlargement  may  be  so  definite  as  to  permit  the  recognition  of  a  distinct 
mass  without  the  exhibition  of  symptoms.  The  condition  is  more  common 
in  little  children  than  at  any  other  age;  typical  cases  in  young  adults 
are  not  infrequent. 

Both  the  symptoms  and  signs  are  largely  dependent  upon  the  location 
of  the  glandular  enlargement,  the  degree  of  compression  exerted  upon 
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contiguous  parts,  with  consequent  junciional  disturbance,  the  possible 
perforation  through  an  intervening  wall  into  adjacent  structures,  and 
the  extension  of  the  infection  through  the  lymphatics  into  neighboring 
tissues. 

The  usual  location  of  the  tuberculous  glands  has  been  stated  to  be  in 
the  neighborhood  of  the  bifurcation  of  the  trachea  in  the  posterior  por- 
tion of  the  mediastinal  space.  Attention  has  been  called  to  their  fre- 
quent proximity  to  the  left  recurrent  laryngeal  nerve.  Among  neighbor- 
ing structures  apart  from  the  trachea  and  bronchi  are  the  pulmonary 
artery,  the  superior  vena  cava,  the  aorta  with  its  branches,  the  pulmo- 
nary veins,  the  pneumogastric  and  phrenic  nerves,  and  the  esophagus. 
Well-defined  symptoms  may  result  from  compression  of  any  of  these 
parts  to  a  greater  or  less  degree  by  a  mass  of  tuberculous  glands. 

The  nature  of  the  symptoms  varies  according  to  the  particular  point 
of  compression  upon  any  of  these  structures.  The  pressure  symptoms 
of  perhaps  more  frequent  occurrence  relate  to  the  trachea  and  primary 
bronchi.  If  compression  be  exerted  upon  the  trachea  alone,  alarming 
dyspnea  may  supervene.  This  is  often  associated  with  a  violent  dry 
paroxysmal  cough,  not  very  dissimilar  to  that  of  pertussis.  In  other 
cases  the  cough  and  respiration  simulate  asthma  to  some  extent.  The 
severity  of  these  symptoms  is  not  altogether  dependent  upon  the  degree 
of  compression.  I  well  remember  the  case  of  an  adult  who  exhibited 
most  distressing  dyspnea,  with  almost  incessant  paroxysmal  cough  and 
wheezing  respiration.  There  was  found  at  autopsy  but  slight  compres- 
sion from  a  glandular  mass  adherent  to  the  trachea,  penetrating  the 
posterior  wall  and  protruding  within  the  lumen  to  the  size  of  a  small  pea. 

The  physical  signs  of  tracheal  compression  consist  primarily 
of  a  diminished  respiratory  excursion  and  an  enfeebled  respiratory 
murmur  in  all  parts  of  each  lung.  Normal  resonance  is  elicited  upon 
percussion.  I  have  never  recognized  the  peculiar  character  of  the  respir- 
atory sounds  described  by  the  French  as  cornage,  which  is  ascribed  to  the 
rush  of  air  through  a  narrowed  lumen,  but  have  noted  an  inspiratory 
retraction  of  the  thorax,  the  so-called  tirage,  which  is  often  pronounced 
in  the  lower  lateral  region.  Edema  or  spasm  of  the  glottis  and  genuine 
diphtheria  may  be  excluded  by  laryngoscopic  examination  and  by  the 
fact  that  the  voice  is  unaffected  in  tracheal  obstruction. 

When  the  compression  is  exerted  upon  a  single  primary  bronchus? 
there  is  but  moderate  dyspnea  unless  the  enlargement  of  the  gland  has 
taken  place  suddenly.  As  a  rule,  the  increase  in  the  size  of  the  affected 
glands  is  gradual  and  hence  the  pressure  occlusion  of  the  bronchus  is 
incomplete  and  the  dyspnea  slight.  In  such  cases  there  are  often  no 
symptoms  incident  to  the  pressure  upon  the  bronchus  per  se.  If  sub- 
jective clinical  manifestations  are  present,  they  are  occasioned  by  pres- 
sure upon  other  contiguous  parts,  as  will  be  explained. 

The  physical  signs  of  bronchial  compression,  however,  are  sharply 
defined  and  constitute  a  group  of  clinical  data  sufficient  to  characterize 
the  condition  and  lead  to  its  almost  invariable  recognition.  Upon 
inspection  the  restricted  mobility  of  the  affected  side  is  at  once  apparent, 
In  place  of  the  inspiratory  expansion  is  seen  a  more  or  less  pronounced 
retraction  in  the  lateral  region.  Upon  percussion  there  is  found  but 
slight,  if  any,  deviation  from  the  normal  resonance.  The  respiratory 
sounds  are  absent  altogether,  or  else  markedly  diminished  in  intensity, 
without  perceptible  difference  in  rhythm,  pitch,  or  quality,  save  for  the 
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occasional  recognition  of  the  cornage.  In  exceptional  instances  a  capil- 
lary bronchitis  is  detected  by  the  presence  of  extremely  fine  moist  rales, 
which  are  disseminated  throughout  the  lung  of  the  affected  side.  This 
is  rarely  incident  to  the  compression  itself,  but  is  produced  by  the 
penetration  of  the  gland  en  masse  into  the  bronchus,  with  subsequent 
aspiration  of  tiny  particles  of  infective  material,  to  which  condition  atten- 
tion will  presently  be  directed.  The  presence  of  a  closed  pneumothorax 
may  be  excluded  by  the  failure  to  recognize  a  dislocation  of  the  cardiac 
apex,  together  with  other  signs  previously  alluded  to.  The  unchanged 
percussion  resonance  and  diminished  breath-sounds  then  permit  an 
assumption  as  to  the  existence  of  some  form  of  bronchial  obstruction. 
The  nature  of  the  obstruction  is  determined,  as  a  rule,  by  a  review  of 
such  essential  features  as  the  age,  history,  habits,  and  a  further  study 
of  the  physical  signs.  The  suspicion  of  a  foreign  body  in  the  bronchus 
may  usually  be  eliminated  by  the  history.  Aneurysm  is  often  excluded 
by  the  age,  history,  and  associated  conditions,  together  with  the  absence 
of  signs  especially  characteristic  of  the  condition.  In  obscure  cases  an 
x-ray  examination  is  sometimes  of  undoubted  value. 

The  compression  of  other  contiguous  structures,  though  somewhat 
less  frequent  than  that  of  the  trachea  or  large  bronchi,  is  attended  by 
rather  more  conspicuous  symptoms. 

Pressure  upon  the  recurrent  laryngeal  nerve  may  produce  hoarseness 
or  aphonia,  together  with  a  paroxysmal  cough,  the  latter  often  being 
extremely  distressing.  (In  this  connection  it  is  interesting  to  note  that 
the  chronic  noisy  breathing  of  horses,  commonly  termed  "roaring," 
is  occasioned  by  pressure  upon  one  of  the  nerves  controlling  the  move- 
ments of  the  larynx  by  lymphatic  glands  within  the  chest.)  The  cough 
usually  persists  indefinitely  and  is  not  attended,  as  a  rule,  by  an  inspiratory 
whoop.  There  is  often  no  expectoration  whatever,  but  if  present,  it 
consists  almost  entirely  of  mucus.  The  laryngoscopic  evidences  of 
compression  of  the  recurrent  laryngeal  are  numerous  and  varied.  There 
may  be  paralysis  of  any  single  muscle,  and  in  some  cases  of  a  pair  of 
muscles,  as  all  the  movements  of  the  larynx  are  controlled  by  the  recurrent 
laryngeal  nerves.  Complete  or  partial  paralysis  of  at  least  one  group 
of  muscles  is  almost  always  observed.  Pressure  upon  the  recurrent 
laryngeal  may  produce  dyspnea,  irrespective  of  the  presence  or  absence 
of  bronchial  compression.  Dyspnea  is  also  effected  by  compression 
of  the  phrenic,  and  often  occurs  in  conjunction  with  hiccough.  Painful 
and  difficult  swallowing,  as  in  esophagismus,  sometimes  results  from 
esophageal  obstruction  or  compression.  Dr.  J.  N.  Hall  has  called  atten- 
tion to  the  possible  development  of  the  traction  diverticula  in  the  esoph- 
agus from  contraction  changes  either  in  the  gland  or  in  the  esophageal 
wall,  giving  rise  in  part  to  the  symptoms  of  obstruction.  He  also  alludes 
to  the  possible  effect  of  pressure  upon  the  pulmonary  artery  in  facilitating 
the  tendency  to  pulmonary  tuberculosis  through  the  lessened  blood- 
supply.  In  the  event  of  compression  of  the  superior  vena  cava  an 
impeded  venous  circulation  is  noted  in  the  veins  of  the  face,  arms,  and 
shoulders,  and  sometimes  over  the  anterior  surface  of  the  thorax.  In 
these  cases  the  network  of  distended  veins  is  plainly  discernible  upon  the 
skin.  Edema  of  the  lungs  may  result  from  compression  of  the  pulmo- 
nary veins.  Vomiting  or  tachycardia  may  be  present  from  compression 
of  the  pneumogastric,  and  either  dilatation  or  contraction  of  the  pupil,  as 
a  result  of  pressure  or  irritation  of  the  sympathetic. 
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Enlarged  tracheobronchial  glands  often  give  rise  to  no  physical  evi- 
dences at  the  immediate  site  of  their  location,  but  if  pressure  symptoms 
are  exhibited,  an  early  and  convincing  diagnosis  can  be  made  in  many 
instances.  In  other  words,  the  physical  signs  referable  to  the  compres- 
sion of  a  bronchial  gland  are  sufficient  in  character,  in  connection  with 
associated  data,  to  justify  a  definite  diagnosis  as  to  the  nature  of  the 
obstruction.  The  clinical  detection,  however,  of  the  enlarged  glands 
themselves  is  often  impossible,  even  if  of  sufficient  size  to  produce  pres- 
sure symptoms.  It  is  true  that  in  some  cases,  particularly  in  children,  a 
considerable  enlargement  of  the  bronchial  glands  is  possible  of  recognition, 
although  the  mass  may  be  so  situated  as  to  exert  no  pronounced  compres- 
sion upon  important  structures.  In  such  cases,  after  the  exclusion  of 
pertussis,  the  existence  of  a  dry  paroxysmal  cough  is  very  significant. 

It  is  claimed  by  some  observers  that  dulness  upon  percussion  may  be 
recognized  in  the  interscapular  space  in  the  neighborhood  of  the  fifth 
dorsal  vertebra,  and  especially  just  above  this  area.  I  have  never 
been  able  to  detect  changes  in  resonance  in  this  region  in  cases  of  sus- 
pected glandular  enlargement.  Many  authors  deny  the  existence  of 
such  percussion  change  unless  the  glands  are  of  extreme  size.  In  a  very 
few  instances  I  have  been  able  to  recognize  percussion  dulness  referable 
to  glandular  enlargement  just  below  the  sternoclavicular  articulation 
upon  one  side.  The  percussion  change  is  rendered  more  pronounced 
if  the  head  is  held  well  retracted  during  a  deep  inspiration.  Recognition 
is  easier  in  young  adults  than  in  little  children  on  account  of  the  diminished 
size  of  the  thymus  gland. 

Hollopeter  has  called  attention  to  the  assistance  afforded  in  some  cases 
by  the  employment  of  the  following  method.  The  child  is  made  to  bend 
the  head  backward  until  the  face  becomes  almost  horizontal.  In  this 
position  a  venous  hum  'of  variable  intensity,  according  to  the  size  and 
position  of  the  tracheobronchial  glands,  may  be  heard  if  the  stethoscope 
is  placed  upon  the  extreme  upper  portion  of  the  sternum.  This  hum 
becomes  less  distinctly  audible  as  the  head  is  brought  toward  the  normal 
position,  and  ceases  altogether  when  held  erect.  The  sign  has  been 
explained  by  the  pressure  of  the  tracheobronchial  glands  upon  the  left 
innominate  vein  as  the  lower  end  of  the  trachea  is  carried  forward. 

But  little  dependence  can  be  placed  upon  any  circumscribed  auscul- 
tatory  signs  supposedly  attributable  to  glandular  enlargement.  There 
may  be,  in  some  cases,  enfeebled  respiratory  sounds  and  in  others  a 
distinct  bronchovesicular  element  due  to  conduction  through  a  solid 
gland.  At  best  both  the  percussion  and  auscultatory  signs  over  the 
site  of  the  tuberculous  gland  are  vague  and  indefinite,  save  in  instances 
of  very  pronounced  enlargement. 

It  should  be  borne  in  mind  that  the  pressure  symptoms  referable  to 
enlarged  bronchial  glands  are  occasioned  not  only  by  the  contiguity  of 
important  structures,  but  also  by  the  immobility  and  resistance  of  the 
parts  in  contrast  with  the  easily  movable  and  yielding  walls  within  the 
abdominal  cavity. 

In  the  event  of  adhesion  to  immediate  structures,  with  perforation 
of  an  intervening  wall,  the  resulting  changes  are  often  of  especial  im- 
portance. The  gland  may  penetrate  the  bronchus,  soften,  and  permit 
the  aspiration  of  tiny  particles  of  infective  material  into  the  correspond- 
ing bronchial  tract.  The  symptoms  and  physical  signs  of  a  bronchiolitis 
are  not  infrequently  merged  into  an  acute  bronchopneumonia.  This 
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form  of  pneumonia  of  tuberculous  origin  usually  induces  an  early  fatal 
termination.  Abscess  of  lung  and  pulmonary  gangrene  may  possibly 
develop  as  secondary  processes  following  the  perforation  of  a  bronchus. 

Many  instances  are  on  record  relative  to  the  discovery  at  autopsy 
of  bronchial  glands  in  the  air-passages.  In  many  of  these  cases  the 
gland  producing  the  obstruction  was  found  to  be  of  such  size  as  to  pre- 
vent its  expulsion  through  the  trachea  and  larynx.  It  is  not  altogether 
impossible  that  a  sloughing  gland  may  be  expectorated.  Some  years 
ago  Hall  reported  a  case  of  obstruction  of  the  left  primary  bronchus, 
which  was  presumably  from  a  tuberculous  gland.  This  was  followed  by 
bronchopneumonia  of  the  adjacent  lung,  with  expectoration  of  a  large 
amount  of  pus  daily,  without  evidence  of  empyema  or  bronchiectasis. 
There  was  an  abrupt  cessation  of  the  expectoration,  with  speedy  com- 
plete recovery  after  the  expectoration  of  a  "fleshy  mass,  presumably  a 
bronchial  gland. "  Dr.  Hall  was  unable  to  secure  the  supposed  glandular 
obstruction  for  the  purpose  of  examination. 

Cases  of  calcareous  metamorphosis  of  the  affected  gland  have  been 
reported,  with  the  expectoration  of  so-called  lung  stones. 

When  perforation  takes  place  into  the  trachea,  sudden  and  alarming 
dyspnea  invariably  supervenes.  Such  a  condition  is  the  probable  cause 
in  many  instances  of  sudden  death  in  little  children  following  abrupt 
and  severe  dyspnea.  Several  cases  confirmed  by  autopsy  have  been 
reported.  Instances  of  perforation  of  the  esophagus  by  an  ulcerating 
gland  are  fairly  numerous,  as  well  as  rupture  into  the  pleura  and 
pericardium. 

Although  glandular  perforation  is  by  no  means  essential  for  the  pro- 
duction of  tuberculous  pleurisy  and  pericarditis,  these  secondary  proc- 
esses, together  with  pneumothorax  and  mediastinal  abscess,  are  some- 
times the  direct  result  of  a  suppurating  tuberculous  gland.  Perfor- 
ation of  the  wall  of  the  larger  blood-vessels  is  comparatively  infrequent, 
but  has  been  found  to  take  place  in  the  pulmonary  artery  and  the  aorta. 
Ulceration  into  a  vein  establishes  a  direct  communication  of  the  softening 
gland  with  the  blood-current,  and  results  in  a  miliary  tuberculous  infec- 
tion. 

Tuberculous  meningitis,  as  well  as  the  other  forms  of  general  miliary 
tuberculosis,  are  known  in  a  large  proportion  of  cases  to  be  secondary 
to  involvement  of  the  bronchial  glands,  both  the  blood-  and  lymph- 
currents  constituting  the  avenue  of  infection  from  the  primary  focus. 
In  view  of  the  remarkable  frequency  of  tuberculous  involvement  of  the 
tracheobronchial  glands  it  is  difficult  to  explain  the  comparative  rarity 
of  general  tuberculous  infection.  It  is  certain,  however,  that,  through 
the  medium  of  the  lymphatics,  extension  of  the  tuberculous  process 
takes  place  in  neighboring  organs,  notably  the  lung. 

It  is  important  to  bear  in  mind  that  in  children  pulmonary  tuber- 
culosis emanating  from  a  diseased  bronchial  gland  presents  a  somewhat 
different  clinical  picture  than  in  adults  as  regards  the  localization  of  the 
area  of  infection.  In  children  the  apex  is  usually  uninvolved  at  first, 
the  infection  spreading  from  the  hilus  in  the  immediate  neighborhood  of 
the  primary  glandular  focus  to  the  middle  and  lower  portions  of  the 
lung.  Involvement  of  the  lower  lobe  is  often  produced  by  the  aspir- 
ation of  cheesy  portions  of  gland  penetrating  a  larger  bronchus.  In  the 
absence  of  an  ulcerating  gland  within  the  bronchus,  permitting  a  down- 
ward extension  of  the  tuberculous  process,  the  area  of  initial  pulmonary 
34 
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infection  is  closely  adjacent  to  the  bronchial  glands,  between  the  second 
and  fifth  dorsal  vertebrae.  An  investigation  of  the  middle  or  lower 
portion  of  the  back  in  children  is  usually  attended  by  positive  results. 
In  this  region  signs  of  beginning  consolidation  with  bronchial  or  bron- 
chovesicular  respiration  and  fine  or  medium-sized  moist  rales  are  recog- 
nized. 

To  illustrate  certain  points  to  which  attention  has  been  directed, 
I  will  report  briefly  the  case  of  a  young  man  which  is  of  exceeding  interest 
in  this  connection. 

The  patient,  aged  twenty-eight  years,  was  sent  to  Colorado  during 
the  latter  part  of  1905  on  account  of  advanced  pulmonary  tuberculosis, 
the  symptoms  of  which  immediately  followed  an  attack  of  croupous 
pneumonia.  At  that  time  there  were  severe  paroxysmal  cough,  copious 
expectoration,  rigors,  fever,  night-sweats,  and  dyspnea.  The  patient 

was  referred  to  me  in  March, 
1907,  by  a  prominent  physi- 
cian in  another  part  of  the 
State,  under  whose  direction 
he  had  remained  while  in  Colo- 
rado. The  average  afternoon 
temperature  was  103°  F.  and 
occasionally  higher.  Dyspnea 
was  pronounced,  cough  severe 
and  markedly  paroxysmal, 
the  expectoration  amounting 
to  six  ounces  in  twenty-four 
hours.  Upon  examination  of 
the  chest  there  was  noted  a 
slightly  impaired  mobility  of 
the  entire  left  side,  with  in- 
spiratory  retraction  in  the  lat- 
eral region,  The  percussion 
resonance  was  normal,  and 
there  was  no  cardiac  displace- 
ment. There  was  recognized 

Fig.  143— Illustrating  area  of  dulness  from  en-          a    considerable   diminution   in 

the  intensity  of  the  respira- 
tory sounds,  with  very  fine 
moist  rales  over  the  entire  left 

lung.  Slight  moisture  was  present  at  the  right  apex,  without  evidence 
of  infiltration.  Occlusion  of  the  left  primary  bronchus  from  a  tuberculous 
mediastinal  gland  was  suggested,  and  an  effort  made  to  detect  localized 
percussion  changes.  Percussion  of  the  back  from  the  third  to  the  fifth 
dorsal  spine  was  entirely  negative.  No  deviation  from  normal  resonance 
was  elicited  in  the  left  sternoclavicular  articulation  with  the  head  held 
perfectly  erect.  When  it  was  thrown  well  back,  however,  and  particularly 
upon  deep  inspiration,  there  was  noted  upon  light  percussion  a  slight 
but  distinct  dulness,  the  outline  of  which  is  shown  in  the  accompanying 
photograph  (Fig.  143).  There  was  thus  established  a  positive  diagnosis 
of  obstruction  to  the  left  primary  bronchus  near  the  bifurcation  of  the 
trachea  by  a  tuberculous  bronchial  gland.  This  was  confirmed  the 
following  day  by  the  x-ray  picture  (Fig.  64) ,  the  enlarged  gland  being 
found  in  close  apposition  to  the  sixth  dorsal  vertebra  upon  the  left  side. 


larged  mediastinal  glands  in  a  pulmonary  invalid  ex- 
hibiting well-defined  physical  signs  of  bronchial  com- 
pression. (Compare  with  Fig.  64.) 
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There  was  no  hoarseness  or  aphonia,  but  the  laryngoscopic  image  clearly 
showed  a  partial  paralysis  of  the  abductors,  indicating  that  the  mass  was 
impinging  to  at  least  a  slight  extent  upon  the  nerve  controlling  the  move- 
ments of  the  larynx. 

Dr.  Levy's  report  of  the  laryngoscopic  examination  follows:  "No 
apparent  change  in  the  mobility  of  the  vocal  bands  upon  tranquil  respir- 
ation. Upon  forced  inspiration  abductor  excursion  of  the  left  vocal 
band,  limited  to  an  extent  equal  to  about  one-half  that  of  the  right;  upon 
phonation  a  small  chink  between  the  vocal  bands,  due  to  paresis  of  the 
internal  thyro-arytenoid  muscle;  line  of  approximation  was  obliquely 
to  the  right,  owing  to  exaggeration  of  the  action  of  the  adductor  of  the 
left  vocal  band  over  the  abductor,  causing  an  overriding  of  the  left  aryte- 
noid  in  front  of  the  right. 

"Diagnosis. — Slight  pressure  upon  the  left  recurrent  laryngeal  or 
left  pneumogastric,  involving  only  the  abductor  fibers,  and  these  but 
slightly. 

"The  fibers  of  the  recurrent  laryngeal  going  to  the  abductors  of  the 
larynx  are  first  affected  in  pressure  lesions  of  this  nerve  or  of  the  pneumo- 
gastric, in  accordance  with  the  law  laid  down  by  Semon,  which  is  to  the 
effect  that  when  pressure  is  made  upon  the  recurrent  laryngeal,  the  fibers 
going  to  the  abductors  are  first  involved,  owing  to  a  peculiar  suscepti- 
bility of  these  fibers.  The  first  manifestation  of  pressure  upon  the 
recurrent  laryngeal,  therefore,  is  abductor  paralysis.  As  the  pressure 
continues  the  adductors  become  paralyzed  as  well,  thus  giving  to  the 
vocal  band  neither  abduction  nor  adduction,  allowing  it  to  remain  in 
what  is  known  as  the  cadaveric  position/7 

The  subsequent  progress  of  the  case  under  the  use  of  tuberculin  and 
an  autogenetic  vaccine  is  detailed  under  Specific  Medication. 

MESENTERIC  GLANDS 

Tuberculosis  of  the  mesenteric  and  retroperitoneal  glands,  commonly 
termed  tabes  mesenterica,  is  frequently  found  at  autopsy  to  have  been 
present  in  little  children,  even  though  unsuspected  during  life.  Suppu- 
ration takes  place  far  less  often  than  in  the  glands  of  the  cervical  region. 
Caseation  is  common,  and  calcification  sometimes  occurs. 

Warthin  has  recently  reported  that  examination  of  the  mesenteric 
and  retroperitoneal  lymph-nodes  discloses  the  presence  of  hyaline  deposits 
or  hyaline  changes  in  nearly  all  cases  coming  to  autopsy.  These  masses 
are  regarded  by  him  as  indicative  in  the  vast  majority  of  cases  of  a  previous 
tuberculous  infection.  Councilman  states,  however,  that  while  hyaline 
degeneration  can  undoubtedly  be  produced  by  tuberculosis,  it  may  also 
occur  as  a  result  of  lesions  induced  by  other  infective  agents. 

Tuberculosis  of  these  glands  is  found  with  great  frequency  among 
the  neglected  children  of  the  very  poor.  Machtle  has  reported  15  cases 
of  primary  tuberculosis  of  the  mesenteric  glands  observed  in  von  Bruns' 
service  at  Tubingen.  There  was  no  involvement  of  the  intestine  in  any 
instance,  the  symptoms  being  those  of  pain  and  digestive  disturbance. 
A  movable  and  sensitive  abdominal  tumor,  often  upon  the  right  side,  was 
shown  upon  palpation. 

The  patient  is  usually  quite  anemic  and  poorly  nourished.  The  trunk, 
arms,  and  legs  are  thin  and  wasted,  while  the  belly  is  quite  prominent. 
The  abdominal  enlargement  is  produced  more  from  the  coexisting  tym- 
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panites  than  from  the  direct  presence  of  the  glands  themselves.  The 
recognition  of  a  palpable  tumor  is  infrequent,  although  occasionally  a 
movable  mass  may  be  felt  under  the  lower  part  of  the  rectus  muscle. 
Diarrhea  is  often  present  and  the  stools  are  offensive.  The  appetite  and 
digestion  are  usually  considerably  impaired.  The  older  writers,  however, 
speak  of  "  emaciation  and  voracity  combined"  in  such  cases.  There  are 
almost  always  fever,  peevishness,  and  irritability. 

As  a  rule,  little  is  determined  upon  examination  on  account  of  the 
tympanitic  condition  of  the  bowels.  In  case  of  coexisting  tuberculous 
peritonitis  the  abdomen  may  be  firm,  resistant,  and  present  nodular 
enlargements.  Paynter  has  called  attention  to  the  occasional  accumula- 
tion of  tuberculous  glands  in  the  mesentery  or  behind  the  peritoneum, 
the  symptoms  simulating  spinal  disease.  In  some  instances  tuberculous 
involvement  of  glands  is  recognized  in  other  regions,  notably  the  cervical 
and  axillary. 

This  type  of  glandular  tuberculosis  is  often  observed  among  negroes, 
and  is  not  infrequent  in  adults  among  these  people. 


CHAPTER  LXV 
TREATMENT  OF  GLANDULAR  TUBERCULOSIS 

WHILE  in  the  past  tuberculosis  of  the  cervical  lymph-nodes  has  been 
subjected  to  a  variety  of  local  remedial  efforts,  both  non-operative  and 
surgical,  involvement  of  the  mediastinal,  mesenteric,  and  retroperitoneal 
glands  has  not  been  regarded  as  amenable  to  other  than  constitutional 
treatment.  The  general  management  of  all  cases  of  glandular  tuber- 
culosis has  consisted  chiefly  of  tonic  and  supporting  measures,  which  in 
cervical  adenitis  have  been  supplemented  by  local  procedures.  The 
present  conception  of  the  proper  treatment  of  glandular  tuberculosis 
affords  a  reasonable  belief  in  the  attainment  of  more  satisfying  results 
than  formerly.  It  is  now  appreciated  that  a  tuberculous  gland,  no 
matter  how  small,  may  be  an  active  focus  for  further  tuberculous  infec- 
tion, and  hence  the  necessity  of  instituting  without  delay  an  intelligent 
systematic  course  of  treatment  even  to  incipient  cases. 

While  the  lymphatic  glands  of  the  neck  comprise  a  group  especially 
suited  for  surgical  interference,  the  glands  of  the  mediastinum  and 
abdomen,  after  the  diagnosis  has  become  definitely  established,  some- 
times respond  to  active  therapeutic  efforts  in  conformity  with  compara- 
tively new  ideas  of  management.  The  modern  treatment  of  glandular 
tuberculosis  may  be  regarded  as  general  and  local. 

GENERAL  TREATMENT 

This  form  of  management  embraces  the  hygienic  treatment  and  the 
medicinal. 

Hygienic  Treatment. — The  hygienic  principles  of  treatment  relate 
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especially  to  an  abundance  of  outdoor  air,  exercise,  diversion,  change  of 
environment,  and  nutritious  food.  In  glandular  infections,  as  in  all 
other  forms  of  surgical  tuberculosis,  attention  to  no  single  factor  is  suf- 
ficient for  the  accomplishment  of  the  best  results.  An  out-of-door 
existence,  important  though  it  be,  is  totally  inadequate  by  itself,  but 
should  be  combined  with  such  favorable  influences  as  accrue  from  judicious 
exercise,  with  opportunities  for  recreation  and  amusement.  There 
should  also  be  an  ingestion  of  food  sufficient  in  character  and  quantity 
to  appease  the  cravings  of  an  increasing  appetite.  It  is  difficult  to 
conceive  of  the  inestimable  benefits  derived  by  little  children  from  a 
radical  change  in  their  immediate  surroundings.  Removal  from  the 
city  to  the  country  or  the  seashore  not  only  permits  a  greater  purity 
of  the  air,  but  affords  a  natural  incentive  for  more  or  less  unwonted 
exercise,  and  provides  a  means  for  the  enjoyment  of  unaccustomed 
sights,  which  awaken  the  interest  and  maintain  a  buoyancy  of  spirits  in 
the  young.  The  psychic  influence  of  a  novel  environment  even  among 
the  well-to-do  is  of  undoubted  value,  while  such  a  change  is  a  veritable 
blessing  to  the  poor,  who,  since  their  birth,  have  been  deprived  of  sun- 
light, fresh  air,  proper  food  and  clothing,  cheerful  surroundings,  and 
uplifting  influences. 

In  a  vast  number  of  cases  of  glandular  tuberculosis  the  actual  needs 
of  the  child  are  better  subserved  by  attention  to  these  hygienic  features 
of  treatment  than  through  recourse  to  purely  medicinal  or  surgical 
management. 

By  an  outdoor  regime  is  meant  far  more  than  the  air  permitted  to 
enter  sleeping-rooms  and  hospital  wards  through  open  windows.  It  is 
not  always  an  easy  matter  to  persuade  parents  that  their  duty  to  the 
child  consists  of  provision  for  a  recreative  existence  in  the  open  air  as 
the  first  essential  of  treatment.  The  inconvenience  of  the  family,  the 
additional  expenditure,  and  the  social  or  business  interruptions  are 
assuredly  unworthy  of  consideration  in  comparison  with  the  boon  granted 
by  virtue  of  a  radically  changed  environment. 

Clinical  evidence  is  now  conclusive  to  the  effect  that  many  cases  of 
glandular  tuberculosis  are  clearly  susceptible  of  rapid  and  permanent 
cure,  through  the  adoption  of  an  unrestricted  out-of-door  existence. 
While  this  principle  of  open-air  treatment,  exclusive  of  surgical  manage- 
ment, is  thoroughly  recognized,  a  considerable  difference  of  opinion  is 
entertained  with  reference  to  the  comparative  merits  of  the  sea,  inland, 
or  mountain  air.  The  French  and  English  appear  to  have  an  abiding 
faith  in  the  efficacy  of  sea  air  for  children  afflicted  with  tuberculous 
glands  or  bones.  In  the  latter  part  of  the  eighteenth  century  the  Royal 
Sea  Bathing  Hospital  was  founded  at  Margate,  England.  Since  then 
convalescent  homes  for  invalids  suffering  from  so-called  surgical  tuber- 
culosis have  been  established  upon  the  seashore  of  England.  At  the 
present  time  nearly  all  European  countries  maintain  hospitals  upon  the 
coast  for  invalids  similarly  afflicted. 

Brannan,  the  prime  mover  in  organizing  the  work  of  our  single  experi- 
mental station  at  Sea  Breeze,  which  is  supported  by  the  New  York 
Association  for  Improving  the  Condition  of  the  Poor,  reports  23  marine 
hospitals  along  the  Italian  shores  of  the  Mediterranean  and  Adriatic, 
containing  a  total  of  over  10,000  beds. 

Calot  has  described  the  hospital  at  Berck-sur-mer,  which  was  founded 
by  the  city  of  Paris  in  1860  and  now  contains  750  beds. 
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In  this  institution  remarkable  improvement  has  been  achieved  by 
one  of  my  former  patients,  who  became  afflicted  with  Pott's  disease. 
While  the  child  was  still  an  infant  the  father,  a  physician  of  New  York 
city,  died  in  Colorado,  in  1898,  as  the  result  of  a  severe  pulmonary  hem- 
orrhage occurring  in  the  course  of  advanced  phthisis.  A  few  years  later 
the  child  was  sent  to  Berck-sur-mer,  where  he  remained  for  a  period 
of  nearly  two  years  and  secured  an  apparent  complete  recovery  from  the 
tuberculous  process.  The  child  was  taken  daily  from  the  bed  and  placed 
upon  a  truck,  which  was  rolled  almost  to  the  water's  edge.  There  he 
was  permitted  to  lie  during  the  entire  day,  save  under  unusually  severe 
weather  conditions.  This  is  practised  as  a  routine  measure  at  the  several 
institutions  at  Berck-sur-mer. 

There  are  several  seashore  hospitals  in  South  America  containing  over 
800  beds,  largely  devoted  to  the  treatment  of  tuberculosis  of  childhood. 
It  appears  that  nearly  all  the  countries  of  Europe  and  some  in  South 
America  have  been  far  more  ready  than  the  United  States  to  make 
national  provision  for  the  care  of  little  sufferers  with  various  forms  of 
surgical  tuberculosis. 

Brannan  calls  attention  to  the  fact  that  France  maintains  on  her 
sea-coast  fifteen  sanatoria,  which,  with  other  institutions,  open  only 
during  a  portion  of  the  year,  contain  4000  beds.  He  quotes  the  reports 
presented  by  Armaingand  and  D'Espine  at  the  International  Congress 
of  Tuberculosis  in  Paris  in  October,  1905,  concerning  the  work  done  in 
the  various  seaside  sanatoria  of  Europe.  During  the  past  twenty  years 
60,000  children  have  been  treated  in  these  sanatoria  in  France,  84  per 
cent,  of  whom  exhibited  favorable  results;  of  these,  59  per  cent,  were 
regarded  as  absolute  cures,  and  25  per  cent,  as  instances  of  pronounced 
improvement.  Of  those  absolutely  cured,  the  percentage  ranged  from 
32  in  Pott's  disease,  to  74  in  glandular  tuberculosis.  Nearly  all  European 
seaside  institutions  exclude  pulmonary  tuberculosis. 

The  consensus  of  opinion  abroad  is  strongly  in  favor  of  the  seaside 
resorts  as  opposed  to  inland  climates  for  the  treatment  of  tuberculosis 
of  childhood.  The  results  already  accomplished  at  Sea  Breeze  are 
instructive  and  inspiring.  There  has  been  an  almost  invariable  improve- 
ment in  the  general  condition  of  the  children,  with  a  corresponding 
change  in  the  local  lesions.  These  results  have  been  attained  by  virtue 
of  the  new  surroundings  in  connection  with  non-operative  therapeutic 
measures.  Out  of  a  total  of  ten  cases  of  glandular  tuberculosis,  six 
have  been  entirely  cured  and  three  very  much  improved.  The  essentials 
of  treatment  at  Sea  Breeze  are  constant  exposure  to  the  sea  air  by  night 
as  well  as  day,  abundant  nourishment,  and  the  establishment  of  a  bright, 
happy  child-life  for  the  little  patients.  They  are  allowed  to  exercise  to 
a  remarkable  extent,  playing  and  romping  in  the  sand  in  spite  of  their 
physical  infirmities. 

Halsted,  in  his  paper  before  the  Clinical  and  Climatological  Section 
at  the  first  meeting  of  the  National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis,  reported  decidedly  gratifying  results  obtained  by 
inland  out-of-door  management.  His  early  observations  concerning  the 
efficacy  of  the  open-air  treatment  were  confined  to  the  "  bridge"  of  the 
Johns  Hopkins  Hospital. 

Unusual  results  in  surgical  tuberculosis  have  been  obtained  in  the 
Adirondacks  and  other  eastern  inland  resorts.  Lowman  believes  that 
along  the  borders  of  the  Great  Lakes  there  may  be  accomplished  results 
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in  all  respects  equal  to  those  obtained  at  the  seashore.  Morse  has  called 
attention  to  the  Convalescent  Home  at  Wellesley,  established  many 
years  before  Sea  Breeze,  and  employing  practically  the  same  methods. 
He  asserts  from  the  experience  at  Wellesley  that  the  sea  air  is  by  no 
means  a  sine  qua  non,  and  that  children  may  be  expected  to  do  fully  as 
well  in  the  country  as  at  the  seashore. 

Freeman  affirms,  from  a  surgical  experience  of  over  eight  years  in 
Colorado,  and  of  equal  duration  in  the  east,  that  moderately  high 
altitudes  with  dryness  offer  far  greater  advantages  than  the  seashore 
for  the  treatment  of  glandular  and  bone  tuberculosis.  He  reports 
remarkably  fewer  cases  of  tuberculosis  of  the  lymphatic  glands  in  Colo- 
rado than  in  Ohio.  Powers,  after  twelve  years'  residence  in  Colorado, 
following  an  equal  period  in  New  York,  arrives  at  the  same  conclusion. 

From  an  experience  of  eighteen  years  in  this  State  I  feel  warranted 
in  asserting  that  tuberculosis  of  both  the  glands  and  bones  is  decidedly 
infrequent,  the  vast  majority  of  such  patients  coming  from  a  distance  to 
avail  themselves  of  climatic  advantages.  It  is  highly  significant  that 
amidst  a  large  invalid  population  with  innumerable  children  born  of 
tuberculous  parents,  exceedingly  few  indigenous  cases  of  glandular  tuber- 
culosis are  observed.  Even  among  a  moderately  large  negro  population, 
not  uncommonly  exhibiting  in  other  regions  tuberculosis  of  all  the 
glands  of  the  body,  there  are  observed  in  this  State  but  comparatively 
few  instances  even  of  localized  glandular  infection.  It  is  reasonable  to 
believe  that  a  rarefied,  stimulating  atmosphere,  with  many  hours  of 
sunshine,  should  be  more  beneficial  for  individuals  with  diminished 
resistance  than  a  climate  teeming  with  fog,  and  frequently  saturated  with 
moisture,  thus  permitting  less  opportunity  for  out-of-door  recreation. 

Waiving  at  this  time  any  extended  consideration  of  the  value  of 
climate  in  the  treatment  of  glandular  tuberculosis,  great  emphasis  should 
be  given  to  hygienic  management  in  the  open  air,  with  ample  exercise, 
as  an  indispensable  therapeutic  factor,  whether  at  the  seashore,  in  the 
country,  at  the  lakeside,  or  in  the  mountains. 

While  the  doctrine  of  conservative  open-air  treatment  for  cases  of 
glandular  and  bone  tuberculosis  in  children  is  accorded  a  general  accept- 
ance in  modern  text-books  upon  surgery,  it  would  seem  that  the  present 
teaching  as  to  the  efficacy  of  fresh  air,  sunlight,  and  exercise  is  consider- 
ably in  advance  of  the  actual  methods  commonly  practised  by  physicians 
and  surgeons  in  assuming  to  direct  the  destinies  of  these  patients.  It  is 
not  sufficient  to  advise  in  a  perfunctory  way  that  the  child  should  be  kept 
out-of-doors.  The  obligation  of  the  attending  practitioner  is  not  dis- 
charged until  he  has  urged,  in  an  active  personal  capacity,  the  necessity 
of  change  to  the  country,  the  seashore,  or  the  mountains,  as  may  appear 
most  practicable  in  individual  cases.  Further,  the  so-called  ambulatory 
treatment  in  the  open  air  is  not  alone  applicable  to  cases  convalescing 
from  operation,  but  in  many  instances  is  equally  appropriate  for  con- 
ditions formerly  supposed  to  demand  immediate  operative  interference. 

The  vital  -consideration,  irrespective  of  age,  is  the  greater  resistance 
to  tuberculosis  accruing  from  an  outdoor  existence  in  favorable  climates, 
with  suitable  provision  for  diversion,  recreation,  and  exercise. 

Apropos  of  the  present  conception  concerning  the  vast  importance 
of  the  purely  hygienic  principles  of  management,  it  is  of  considerable 
historic  interest  to  review  the  practice  in  vogue  in  the  early  centuries, 
based  upon  an  abiding  faith  in  the  efficacy  of  the  "  kingly  touch"  in  the 
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cure  of  scrofula.  The  antiquity  of  the  belief  has  been  established, 
together  with  a  mass  of  almost  credible  evidence  as  to  its  value. 

In  France  the  practice  dates  back  to  the  time  of  Clovis,  in  481  A.  D. 
In  England  this  method  of  treatment  was  introduced  by  Edward  the 
Confessor,  who  reigned  from  1044  to  1066.  The  disease  was  commonly 
regarded  as  "a  vice  in  the  system,"  and  possible  of  eradication  only 
through  the  purification  afforded  by  the  royal  touch.  Scrofula,  there- 
fore, was  popularly  called  "the  king's  evil."  During  a  period  of  seven 
hundred  years  this  custom  was  followed  by  the  reigning  monarchs  of 
England  and  consisted  of  the  laying  on  of  hands.  Henry  the  Seventh 
originated  the  plan  of  tying  a  ribbon  around  the  neck,  to  which  was 
attached  either  a  silver  or  a  gold  coin.  Historians  differ  as  to  the  per- 
formance of  the  practice  by  Mary,  William,  and  Anne.  It  was  believed 
by  many  people  that  these  rulers  did  not  possess  the  hereditary  gift 
of  healing,  for  the  ascribed  reason  that  they  did  not  occupy  the  throne 
by  divine  right.  Writers  of  history  assert  that  multitudes  came  from 
great  distances  to  avail  themselves  of  the  wondrous  benefits  to  be  acquired 
through  the  sovereign  touch.  Charles  the  Second  is  reputed  to  have 
treated  in  the  neighborhood  of  100,000  people  suffering  from  the  king's 
evil  during  a  period  of  twelve  years.  Louis  XIV  of  France  upon  Easter 
Sunday,  1686,  is  reported  to  have  treated  over  1600  people.  That  a 
not  altogether  implicit  faith  in  the  efficacy  of  the  method  was  entertained 
by  the  French  ruler  is  suggested  by  the  words,  "The  king  has  touched 
you,  may  God  cure  you." 

John  Browne,  Chirurgeon  in  Ordinary  to  his  Majesty  of  England  in 
1684,  has  written  several  treatises  concerning  "the  real  art  of  healing 
strumae  by  the  imposition  of  the  sacred  hands  of  our  kings  of  England 
and  France  given  them  at  their  inaugurations."  Dr.  H.  F.  Stoll  has 
recently  called  attention  to  the  interesting  fact  that  although  Browne 
lived  in  an  age  of  superstition  and  frequently  assisted  the  king  in  the 
ceremony  of  royal  touch,  he,  nevertheless,  stated  in  his  writings  that  the 
malady  was  "no  fictitious  distemper  or  imaginary  evil,  but  rather  a 
proper  disease." 

In  the  light  of  our  present  knowledge  regarding  the  probable  elas- 
ticity of  the  term  "scrofula"  as  then  applied,  and  also  concerning  the 
beneficial  effect  of  travel,  life  in  the  open  air,  and  buoyancy  of  spirits, 
it  is  not  unlikely,  as  Halsted  suggests,  that  the  prolonged  pilgrimages 
from  remote  points,  the  protracted  journeyings  in  the  open  air,  the 
invigoration  incident  to  changed  surroundings  and  renewed  hope,  served 
effectually  to  delude  the  sufferers  as  to  the  efficacy  of  this  supernatural 
method  of  healing. 

Medicinal  Treatment. — For  many  years  the  purely  medicinal  treat- 
ment of  glandular  tuberculosis  has  related  largely  to  the  administration 
of  iodid  of  iron  and  cod-liver  oil.  With  no  desire  to  detract  from  the 
undoubted  value  of  these  remedies,  in  a  large  majority  of  cases  it  is,  never- 
theless, true  that  the  benefits  to  be  derived  from  their  use  are  decidedly 
inferior  to  the  results  afforded  by  general  hygienic  management.  Medicinal 
agents  of  any  kind  are  not  invariably  indicated  in  these  cases,  and  when 
employed  at  all,  should  not  be  prescribed  in  accordance  with  a  con- 
ventional or  routine  method.  Attention  to  digestion  is  of  the  utmost 
importance.  The  correction  of  such  disturbances  through  dietary 
precautions  and  medicinal  aids  is  of  much  more  value  than  the  adminis- 
tration of  cod-liver  oil,  arsenic,  or  the  ferruginous  tonics. 
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The  appetite  is  usually  capricious  at  best,  and  the  digestive  function 
more  or  less  enfeebled.  In  such  cases  the  indications  point  more  to 
the  consumption  of  greater  quantities  of  nutritious  food  than  to  enforced 
dosage  with  drugs.  In  the  absence  of  distinct  contraindications,  however, 
it  is  excellent  practice  to  use  the  syrup  of  the  iodid  of  iron,  alternating 
occasionally  with  Fowler's  solution,  given  well  toward  the  limit  of  tolera- 
tion. The  various  preparations  of  iron,  manganese,  cod-liver  oil,  or  easily 
digestible  fats  are  often  of  undoubted  value,  provided  that  appetite 
and  digestion  are  not  impaired.  Aids  to  nutrition  in  this,  as  in  other 
forms  of  tuberculosis,  may  be  expected  to  increase  vital  resistance. 

Specific  medication  of  unquestionable  merit,  applicable  to  all  forms 
of  glandular  and  bone  tuberculosis,  has  recently  been  employed.  The 
administration  of  the  bacillen  emulsion  of  Koch  to  cases  of  glandular 
tuberculosis  opens  an  entirely  new  therapeutic  field  and  is,  perhaps, 
destined  to  yield  gratifying  results  in  many  cases  thus  far  but  little 
amenable  to  management.  Wright's  work  adds  confirmation  to  the 
value  of  this  agent  as  applied  to  nearly  all  cases  of  surgical  tuberculosis. 
Although  his  reported  results  suggest  the  predominant  value  of  the  new 
tuberculin  in  cases  presenting  a  localized  focus  of  tuberculous  infection, 
as  in  tuberculous  bones  and  joints,  highly  satisfactory  results  are  some- 
times obtained  in  carefully  selected  cases  of  pulmonary  tuberculosis. 

With  the  addition  of  tuberculin  preparations  to  the  armamentarium 
of  the  physician,  the  future  of  children  afflicted  with  enlargement  of 
mediastinal  and  mesenteric  glands  is  rendered  somewhat  brighter. 
After  a  provisional  establishment  of  the  diagnosis  by  the  subjective  and 
objective  signs,  together  with  the  use  of  the  x-ray,  ample  justification  is 
afforded  for  the  cautious  administration  of  the  tuberculin. 


LOCAL  MEASURES 

Local  efforts,  limited  to  the  cervical  glands,  relate  to — (1)  Non- 
operative  measures,  embracing  counterirritation,  massage,  electrolysis, 
the  re-ray,  and  (2)  surgical  procedures,  including  aspiration,  interstitial 
injections,  incision,  and  drainage,  with  or  without  curetment  or  cauteriz- 
ation, and,  finally,  complete  excision. 

Local  non-operative  measures  should  consist  primarily  of  efforts 
to  remove,  as  far  as  possible,  all  sources  of  infection.  It  is  of  essential 
importance  to  investigate  the  condition  of  the  tonsils,  pharynx,  teeth, 
nose,  ears,  and  scalp.  Hypertrophied  tonsils  containing  deep  crypts 
should  be  immediately  removed.  Excellent  results  are  sometimes 
obtained  by  painting  the  tonsils  and  posterior  pharynx  with  solutions 
of  iodin  containing  potassium  iodid.  There  is  no  doubt  that  benefit  is 
obtained  by  the  use  of  disinfecting,  stimulating,  and  astringent  applica- 
tions to  these  parts.  Attention  should  be  given  to  catarrhal  conditions 
of  the  nose  and  inflammations  of  the  ears  and  scalp.  Stark  and  Koerner, 
according  to  Dr.  Leonard  Freeman,  found  decayed  teeth  in  41  per 
cent,  and  73.8  per  cent,  respectively  in  their  cases  of  glandular  tubercu- 
losis. 

Counterirritation  by  ointments  or  stimulating  solutions  containing 
preparations  of  iodin,  ichthyol,  and  resorcinol  is  still  extensively  em- 
ployed, although  its  utility  is  extremely  doubtful  and  quite  unsustained 
by  practical  results.  The  use  of  these  external  applications  must  be 
regarded  rather  in  the  nature  of  a  placebo,  but  the  necessity  for  such 
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practice  seldom  exists.  In  addition  to  the  negative  effect  there  is  usually 
entailed  a  loss  of  valuable  time  before  the  institution  of  rational  measures, 
during  which  period  the  patient  is  exposed  to  the  constant  danger  of 
further  infection. 

Massage  of  the  glands  is  unworthy  of  other  than  condemnatory  men- 
tion. The  practice  of  manipulating  the  structures  is  distinctly  danger- 
ous upon  the  score  of  increasing  the  possibility  of  further  dissemination. 

Electrolysis  has  been  found  uniformly  ineffective,  its  employment 
being  based  upon  the  densest  ignorance,  or  constituting  a  form  of  un- 
justifiable deception. 

The  x-ray  is  of  undoubted  efficacy  in  the  treatment  of  many  cases  of 
cervical  adenitis.  I  have  seen  tuberculous  glands  of  large  size  disappear 
entirely  under  the  systematic  employment  of  this  agent,  but  it  should 
be  borne  in  mind  that  such  method  of  treatment  is  applicable  only  to 
carefully  selected  cases,  as  there  are  certain  limitations  and  restrictions 
even  to  its  special  employment.  Its  practical  utility  is  dependent 
largely  upon  the  discrimination  exercised  concerning  the  character  of 
cases  to  which  it  is  applied.  Its  successful  use  does  not  depend  so  much 
upon  the  size  of  the  gland,  as  upon  the  nature  of  the  pathologic  structure. 
It  is  of  special  value  when  the  glands  are  firm,  adherent,  and  devoid 
of  any  apparent  inflammatory  condition.  In  the  presence  of  softening 
or  caseation,  however,  the  remedy  is  ineffective  and  involves  an  un- 
necessary delay  before  the  patient  is  accorded  the  benefit  of  much-needed 
surgical  interference.  Under  such  conditions  there  is  no  promotion  of 
absorption  by  the  x-ray,  and,  therefore,  no  positive  diminution  in  the  size 
of  the  enlargement. 

Inasmuch  as  it  is  sometimes  extremely  difficult  to  determine  with 
accuracy  the  pathologic  state  of  deep-seated  tuberculous  glands,  it  follows 
in  doubtful  cases  that  failure  to  secure  positive  results  from  the  x-ray 
after  a  few  weeks'  trial  should  be  accepted  as  definitely  conclusive  of  their 
inefficacy.  A  well-founded  suspicion  of  softening  is  sufficient  to  contrain- 
dicate  even  its  initial  employment.  Following  extirpation  of  glands,  how- 
ever, the  value  of  x-ray  exposure  is  conceded,  the  post-operative  treatment 
being  worthy  in  all  cases  of  careful  consideration.  Despite  a  seeming 
thoroughness  of  the  operation,  a  glandular  swelling  not  uncommonly 
reappears  in  the  immediate  region  of  the  wound.  Such  possibility  is 
somewhat  more  remote  provided  several  exposures  of  the  x-ray  are  per- 
mitted once  or  twice  a  week  following  the  operation.  In  the  event  of  a 
renewed  glandular  enlargement  the  systematic  employment  of  the  x-ray 
is  indicated  prior  to  an  immediate  repetition  of  the  operation.  It  is 
hardly  necessary  to  add  that  treatment  by  this  method  should  be  received 
only  at  the  hands  of  a  skilled  and  experienced  radiographer. 

Care  should  be  taken  that  the  decision  concerning  the  character  of  the 
treatment,  whether  of  surgical  nature  or  by  means  of  the  x-ray,  should  not 
be  made  upon  the  basis  of  the  presence  or  absence  of  a  resulting  scar. 
Too  often  parents  and  physicians  are  prevailed  upon  to  discountenance 
operation,  and  elect  the  x-ray  form  of  management  through  fear  that  a 
disfiguring  scar  may  follow  complete  excision.  It  cannot  be  impressed 
too  strongly  that  this  is  an  entirely  subordinate  consideration,  and  should 
have  no  place  in  the  mind  of  the  medical  attendant  in  a  decision  as  to 
the  choice  of  procedure,  even  with  reference  to  the  female  sex.  As  a 
matter  of  fact,  unsightly  appearances,  especially  capillary  dilatations  in 
the  form  of  telangiectases,  sometimes  result  when  under  the  care  of 
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competent  radiographers.  The  reader  is  referred  to  plate  20,  representing 
the  disfigurement  occasionally  observed  from  the  use  of  the  #-ray. 

Upon  the  whole,  although  the  utility  of  the  x-ray  for  the  treatment  of  a 
class  of  tuberculous  glands  has  been  fully  demonstrated,  its  exact  place 
from  a  therapeutic  standpoint  must  still  be  regarded  to  some  extent  as 
sub  judice. 

Recent  attention  has  been  directed  to  the  influence  of  radium  in  such 
cases.  While  radium  has  as  yet  no  established  place  in  the  treatment  of 
these  conditions,  investigation  of  its  properties  is  being  conducted  espe- 
cially at  the  Radium  Institute  in  London. 

Surgical  Procedures. — Among  the  purely  surgical  procedures  should 
be  mentioned  especially  incision  with  drainage  and  complete  extirpa- 
tion. 

Aspiration  of  the  fluid  contents,  with  or  without  the  later  injection 
of  various  preparations,  has  been  attended  by  almost  invariable  dis- 
appointment. Solutions  of  iodin,  phenol,  alcohol,  silver  nitrate,  guaia- 
col,  camphorated  naphthol,  balsam  of  Peru,  cinnamic  acid,  iodoform,  and 
zinc  chlorid,  when  injected  into  the  tissue  of  the  gland,  often  produce 
considerable  discomfort,  and  at  times  give  rise  to  dangerous  symptoms. 

Nearly  fifteen  years  ago  I  tried  in  several  instances  the  injection  of 
iodoform  dissolved  in  ether,  and  in  one  case  suspended  in  olive  oil,  with, 
upon  the  whole,  unsatisfactory  results.  At  best  this  practice  is  regarded 
as  unwarrantable.  It  is  distinctly  evasive  of  the  more  immediate  indi- 
cations, and  involves  a  continued  waste  of  time,  which  sometimes  con- 
stitutes as  well  a  loss  of  opportunity.  It  is  interesting  to  note  that 
Robin  recommends  in  the  presence  of  soft,  broken-down  glands,  a  system- 
atic withdrawal  of  their  contents  by  means  of  repeated  aspirations. 
After  the  punctures  he  injects  a  preparation  prepared  in  accordance  with 
the  following  formula: 

lodoform gr.  xvii 

Ether  sulph dr.  iiss 

Ol.  amygd.  dulc fl.  oz.  iii 

Creosote TTJJ  xxx 

He  reports  that  as  a  rule  enlarged  softened  glands  may  be  cured  in 
two  or  three  months  after  some  twenty  punctures. 

Simple  incision  is  indicated  in  cases  of  acute  glandular  tuberculosis 
exhibiting  unmistakable  evidences  of  softening.  As  soon  as  suppuration 
occurs  and  is  rendered  possible  of  detection  by  fluctuation,  the  abscess, 
however  small,  should  be  opened.  The  incision  should  be  of  no  greater 
length  than  necessary  to  insure  complete  evacuation  of  the  pus  and  sub- 
sequent drainage.  In  order  to  render  the  scar  but  slightly  conspicuous, 
surgeons  should  open  superficial  abscesses,  when  possible,  by  a  horizontal 
incision,  thus  insuring  its  concealment  by  the  collar.  The  horizontal  in- 
cision is  preferable  to  the  longitudinal,  also  for  the  reason  that  the  re- 
sulting scar  is  less  likely  to  be  reddened  and  hypertrophied  on  account 
of  the  diminished  traction  incident  to  the  frequent  turning  of  the  head. 
If  the  abscess  is  deep,  the  direction  of  the  incision,  however,  must  be 
determined  with  reference  to  the  position  and  course  of  the  blood-vessels, 
surgeons  preferring  an  oblique  downward  and  forward  incision  at  the 
upper  part  of  the  neck,  but  a  transverse  one  in  the  lower  portion.  Pre- 
caution should  be  taken  not  to  insert  the  knife  too  far  into  the  tissues 
of  the  neck.  Either  a  pair  of  blunt-pointed  scissors  or  a  grooved  direc- 
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tor  should  penetrate  the  fascia  in  a  search  for  the  suppurating  cavity. 
After  the  insertion  of  the  scissors  or  forceps  into  the  abscess,  the  fascia 
should  be  torn  and  stretched  by  withdrawing  the  instrument  opened, 
thus  avoiding  the  danger  of  injury  to  immediate  structures. 

Curetment  is  sometimes  employed,  especially  in  cases  of  large  abscess 
formation,  and  is  particularly  applicable  to  gland  sinuses  with  a  probable 
mixed  infection.  When  prolonged  anesthesia  and  radical  surgical  in- 
tervention are  precluded  by  the  general  condition,  it  is  occasionally  per- 
missible to  attempt  the  disintegration  of  glands  by  this  process,  the 
results  varying  according  to  the  thoroughness  with  which  the  glandular 
tissue  is  scraped  away.  To  remove  this  entirely  without  penetrating  the 
adherent  capsule  is  well-nigh  impossible,  while  considerable  traumatism 
may  result,  not  only  involving  possible  injury  to  immediate  blood- 
vessels, but  also  producing  a  rapid  extension  of  the  tuberculous  infection 
to  other  parts. 

Mayo  recommends  the  application  of  iodoform  emulsion  or  tincture 
of  iodin  following  incision  and  curetment,  and  an  immediate  closure  of 
the  incision  in  order  to  avoid  prolonged  drainage.  Sinuses  are  stimu- 
lated with  phenol  in  order  to  effect  as  complete  sterilization  as  possible. 
Gould  prefers  the  application  of  a  solution  of  zinc  chlorid,  40  grains  to 
the  ounce,  as  an  efficient  germicide.  In  many  cases  it  is  sufficient  to 
pack  the  cavity  lightly  with  iodoform  gauze  for  a  few  days.  The  oper- 
ation is  simple,  necessitates  but  a  small  incision,  and  leaves,  as  a  rule, 
no  disfiguring  scar.  There  is  but  little  danger  of  penetrating  the  cap- 
sule and  injuring  veins,  arteries,  or  nerves,  provided  a  blunt  spoon  curet 
is  employed.  The  deficiencies  of  the  operation  relate  to  its  unreliability 
and  the  possibility  of  further  tuberculous  extension. 

Total  excision  of  tuberculous  glands  is,  in  the  majority  of  instances, 
the  operation  of  choice.  This  time-honored  procedure  is  said  to  have 
originated  with  Galen,  and  to  have  been  employed  by  Pare.  It  is  of 
some  interest  to  note,  however,  that  for  several  hundred  years,  up  to  the 
latter  part  of  the  nineteenth  century,  the  attempt  to  remove  enlarged 
glands  of  the  neck  was  quite  uniformly  deplored.  Cooper,  in  1815, 
objects  to  the  practice  "  because  the  removal  of  a  scrofulous  gland  can 
hardly  be  said  to  do  much  good  to  a  patient  whose  whole  system  is  under 
the  influence  of  strumous  enlargement."  Druit,  in  his  "  Modern  Surgery," 
published  in  1841,  states  that  "it  is  sometimes  expedient  to  extirpate 
one  or  more  glands,"  but  deprecates  such  effort  in  nearly  all  cases.  Miller, 
in  his  "Principles  of  Surgery,"  published  in  1853,  says:  "It  is  almost 
unnecessary  to  state  that  chronic  enlargements  of  lymphatic  glands 
by  tuberculous  deposit  in  the  neck  are  not  to  be  made  the  subject  of 
severe  operation,  discussed,  they  may  be,  or  by  suppuration  they  may 
be  broken  down  and  extruded,  but  extirpation  is,  in  truth,  but  reckless 
and  unwarrantable  cruelty,  injurious  to  the  patient,  surgeon,  and  surgery." 
Erichsen  and  Ashhurst,  in  1869,  state  that  "excision  of  enlarged  cervical 
glands  is  seldom  necessary,"  and  advise  against  undertaking  the  operation 
"  unless  the  disease  has  been  of  many  years'  standing  and  the  glands  very 
large."  In  1873  Hamilton,  in  his  " Practice  of  Surgery,"  says:  "  Excision 
has  in  all  cases  been  followed  by  a  speedy  return.  After  the  most  thorough 
extirpation,  new  glandular  enlargements  have  soon  been  presented." 
He  urges  the  limiting  of  operation  to  cases  "  in  which  only  one  or  at  most 
only  a  few  adjacent  glands  are  involved,  and  then  not  until  the  size  and 
relation  of  the  tumor  immediately  imperils  life."  In  1881  Savory  and 
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Roberts,  in  Holmes'  " System  of  Surgery,"  state:  " Should  the  tubercu- 
lous gland  be  removed  by  operation?  Hardly  ever.  The  operation  can 
be  justified  only  when  the  glands  have  remained  for  a  very  long  time 
stationary  in  spite  of  all  local  measures  and  constitutional  treatment, 
and  when  it  is  an  unsightly  deformity  or  not  connected  with  diseased 
glands  more  deeply  situated." 

Such  teaching  in  comparatively  recent  years,  denying  the  rationale 
of  complete  excision  of  tuberculous  glands,  is  somewhat  startling  in 
view  of  our  present  knowledge  regarding  the  relation  of  lymphatic  en- 
largements to  pulmonary  tuberculosis  and  general  miliary  infections. 
Groben,  after  an  analysis  of  the  statistics  of  several  clinicians,  reports 
that  pulmonary  tuberculosis  developed  in  75  per  cent,  of  all  non-operated 
cases,  and  in  less  than  15  per  cent,  of  those  undergoing  excision.  The 
conclusions  of  other  observers  hardly  bear  witness  to  these  results,  but 
the  evidence  remains  irrefutable  that  the  proportion  of  cases  developing 
other  foci  of  tuberculous  infection  is  much  larger  in  patients  denied  the 
benefit  of  active  surgical  interference. 

Attridge  has  called  attention  to  Demme's  report  of  692  patients  with 
lymph-node  tuberculosis  treated  by  non-operative  measures.  Tuber- 
culous infection  of  the  lung  ensued  in  21  per  cent.,  and  in  other  portions 
of  the  body,  including  the  lungs,  in  a  total  of  29.2  per  cent.  He  states 
that  an  analysis  of  the  German  statistics  shows  that  pulmonary  tuber- 
culosis develops  in  about  one-fourth,  and  meningeal  tuberculosis  in  one- 
tenth,  of  all  cases  not  subjected  to  surgical  treatment.  This  is  of  interest 
in  view  of  Calot's  statement  that  he  has  not  observed  a  single  instance  of 
tuberculous  meningitis  among  the  thousands  of  children  receiving  non- 
operative  treatment  at  the  Rothschild  Hospital  and  in  the  Cazin  Perro- 
chaud  Hospital.  Upon  the  other  hand,  Doud  has  reported  but  one  case 
of  pulmonary  tuberculosis  and  three  of  bone  tuberculosis  following  100 
operations.  He  believes  that  in  favorable  cases  complete  recovery  may 
be  reasonably  expected  in  about  90  per  cent.  In  a  recent  report  of  275 
cases  treated  by  ordinary  extirpation  he  states  that  the  mortality  rate  of 
thorough  operation  is  about  J  of  1  per  cent.,  the  proportion  of  cures  about 
80  per  cent.,  and  of  improvement  90  per  cent.  Wohlgemuth  has  re- 
corded cures  from  complete  extirpation  in  75  per  cent,  of  the  cases,  from 
incision  and  curettage  in  63  per  cent.,  and  from  general  treatment  in  24 
per  cent.  (Attridge).  The  consensus  of  opinion  of  responsible  surgeons 
is  to  the  effect  that  tuberculous  glands  of  the  neck  are  best  treated  by 
their  complete  removal. 

In  this  connection  it  is  of  much  interest  to  read  the  remarkable  words 
of  John  Browne,  of  whom  mention  has  been  previously  made,  apropos  of 
healing  by  "  royal  touch,"  as  quoted  by  Stoll.  In  the  seventeenth  century 
he  says :  "  These  tumors  do  require  extirpation  and  extraction.  .  .  . 
to  be  so  dexterously  performed  as  that  no  part  be  left  behind.  .  .  . 
Our  greatest  advice  in  the  use  of  the  knife  is  to  have  a  particular  and  special 
care  to  the  vessels  bordering  upon  the  parts,  namely,  the  nerves,  veins, 
and  arteries,  lest  they  be  injured  thereby.  The  glands  are  to  be  extracted 
with  great  care  and  caution,  so  as  no  vessel  whatsoever  be  injured  by  the 
operation;  and  if  any  flux  of  blood  may  happen  in  this  operation,  it  is 
presently  to  be  stopped  with  restrictives,  and  this  method  is  to  be  prose- 
cuted till  every  part  of  the  cystus  or  bags  thereof  are  perfectly  and  thor- 
oughly eradicated  and  extracted,  the  which  being  done  and  the  part  clean, 
mundifie  the  ulcer,  digest,  incarn  and  then  induce  a  cicatrix." 
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It  is  scarcely  within  the  province  of  this  book  to  elaborate  the  technic 
of  the  operation.  It  is  sufficient  merely  to  call  attention  to  several 
important  considerations  in  connection  with  the  principles  of  surgery 
as  applied  to  glandular  tuberculosis. 

A  large  proportion  of  cases  of  cervical  adenitis  are  suited  to  radical 
operation.  The  existence  of  a  moderate  pulmonary  infection  does  not  in 
itself  offer  any  distinct  contraindication  for  operative  interference.  If  the 
pulmonary  involvement  is  not  far  advanced,  the  indications  for  oper- 
ation are  emphasized  by  the  very  fact  of  its  existence.  Added  oppor- 
tunities for  recovery  are  offered  by  virtue  of  the  removal  of  an  important 
and  often  primary  focus  of  infection.  The  supposed  danger  of  anes- 
thesia to  the  consumptive  has  been  found  by  actual  experience  to  be 
largely  a  myth.  I  do  not  recall  a  single  instance  of  unfortunate  results 
of  chloroform  or  ether  anesthesia  among  my  many  phthisical  patients 
undergoing  operation  for  various  causes. 

Complete  extirpation  of  tuberculous  glands  is  often  one  of  the  most 
difficult  and  tedious  operations  which  the  surgeon  is  called  upon  to  per- 
form. It  should  not  be  undertaken  by  other  than  those  possessing  an 
excellent  technic  and  thorough  familiarity  with  the  anatomic  relations. 
A  most  important  consideration  is  the  complete  and  thorough  removal  of 
all  affected  glands.  To  this  end  search  must  be  made  patiently  and  care- 
fully in  the  midst  of  highly  important  structures  for  almost  innumerable 
glands  not  originally  detected. 

Much  has  been  written  about  the  advantages  and  disadvantages 
of  the  various  forms  of  incision.  Some  surgeons  recommend  several 
small  ones,  either  oblique  or  transverse;  others  urge  large  sweeping  in- 
cisions, either  of  the  letter  Z  or  letter  S  shape,  or  conforming  to  a  simple 
transverse  curve  across  the  upper  portion  of  the  neck.  No  conventional 
incision  is  applicable  to  all  cases.  The  essential  desideratum  is  to  have 
plenty  of  room,  and  this  demands  a  large  opening,  extending  in  many  cases 
from  the  mastoid  to  the  clavicle,  regardless  of  subsequent  deforming  cic- 
atrix.  Meyer  recommends  that  the  incisions  be  made  as  far  as  possible 
in  the  course  of  the  skin  folds  of  the  neck.  He  believes  that  the  scar 
formation  can  be  reduced  to  a  minimum  by  the  employment  of  Bier's 
hyperemic  treatment,  which  can  be  utilized  by  the  help  of  the  neck  band 
and  suction  glasses. 

To  avoid  injury  to  important  parts  the  dissection  should  be  made  as 
much  as  possible  with  a  blunt  instrument.  Care  should  be  taken  to  re- 
move the  glands  intact  without  rupture  of  their  capsule,  in  order  to  pre- 
vent all  danger  of  disseminating  the  infection  through  contamination  of 
the  wound.  This  possibility,  together  with  the  danger  of  injury  to  nerves 
and  blood-vessels,  represents  one  of  the  disadvantages  of  the  operation. 
Its  thoroughness,  however,  more  than  offsets  any  objections  incident  to  its 
severity.  It  is  essential  to  remove  with  a  wide  excision  all  gland-bearing 
fascia.  A  subcuticular  suture  will  lessen  the  prominence  of  the  scar. 

Further  discussion  of  the  surgical  details  is  inappropriate  in  connec- 
tion with  a  work  devoted  to  pulmonary  tuberculosis.  It  is  permissible 
to  allude  briefly  to  the  danger  of  wounding  veins,  arteries,  and  nerves. 

The  chief  parts  liable  to  injury  are  the  jugular  vein  and  the  spinal 
accessory  nerve,  together  with  the  pneumogastric,  phrenic,  laryngeal, 
sympathetic,  and  the  facial. 

A  somewhat  unique  accident,  occurring  in  the  course  of  operation, 
came  under  my  observation  seven  years  ago.  A  young  man  consulted  me 
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in  January,  1900,  with  reference  to  a  tuberculous  enlargement  upon  the 
right  side  of  the  neck  the  size  of  a  hen's  egg.  He  had  been  operated  upon 
in  1891  by  the  late  Dr.  W.  T.  Bull,  who  removed  a  large  mass  from  the  left 
side.  I  advised  immediate  operation  for  the  right-sided  involvement,  and 
referred  the  patient  to  Dr.  Powers.  The  patient,  however,  after  some  delay 
submitted  to  operation  at  the  hands  of  a  surgeon  in  another  locality. 
I  was  not  present  at  the  operation,  but  was  informed  subsequently  that 
there  was  profuse  hemorrhage  and  that,  by  means  of  an  aneurysm  needle, 
the  deep  vessels  were  tied  with  heavy  silk  ligatures.  It  was  found  im- 
possible to  complete  the  operation  after  this  on  account  of  the  collapse 
of  the  patient.  Upon  recovery  from  the  anesthetic  there  were  distressing 
spasmodic  cough  and  aphonia.  The  severe  cough  was  practically  con- 
stant for  several  days,  while  the  loss  of  voice  persisted  for  some  weeks. 
After  a  gradual  subsidence  the  cough  was  quickly  excited  at  all  times  by 
gentle  pressure  in  the  region  of  the  wound.  About  five  weeks  subsequent 
to  the  operation  the  patient  again  came  under  observation  and  the  further 
management  was  directed  by  Dr.  Powers,  who  reported  the  case  at  length. 
On  account  of  the  unsatisfactory  condition  of  the  patient,  it  was  not 
thought  wise  to  attempt  any  surgical  interference  until  January  of  the 
following  year.  Powers  reports:  " The  scar  on  the  right  side  of  the  neck 
was  exceedingly  irritable,  even  slight  pressure  at  any  point  in  its  upper 
third  occasioned  severe  spasmodic  coughing.  Nearly  a  year  following 
the  previous  operation  the  end  of  a  heavy  silk  ligature  presented  at  the 
upper  end  of  the  sinus.  Traction  with  an  artery  clamp  occasioned  in- 
tense coughing,  pain,  shortness  of  breath,  and  vomiting."  During  the 
operation,  which  followed  shortly,  the  loop  of  the  ligature  was  found 
surrounding  a  large  mass  of  granulation  tissue,  in  the  midst  of  which 
lay  the  pneumogastric  nerve.  "The  slightest  interference  with  this  por- 
tion of  the  wound  and  the  slightest  traction  of  the  ligature  brought  on 
alarming  coughing  and  cyanosis."  The  patient  made  a  good  recovery. 
Some  months  after  the  operation  the  tendency  to  cough  upon  pressure 
at  the  site  of  the  wound  almost  disappeared.  During  the  last  few  years 
his  recovery  has  seemed  apparently  complete,  until  a  recent  appearance 
of  glandular  enlargement,  for  which  the  bacillen  emulsion  is  being  adminis- 
tered at  the  present  time. 

The  tendency  to  recurrence  should  always  be  borne  in  mind.  Mayo 
has  pointed  out  that  the  term  recurrence  is  used  improperly  in  that  the 
enlargement  is  due  to  the  growth  of  new  glands,  rather  than  to  an  im- 
possible reappearance  of  glands  once  removed.  It  should  be  made  clear 
to  the  patient  and  friends  that  the  excision  of  enlarged  glands  offers  no 
positive  assurance  that  other  glandular  structures  previously  quiescent 
may  not  come  to  the  front  in  due  time,  and  present  themselves  in  the 
neighborhood  of  the  former  site.  The  percentage  of  recurrences  varies 
from  about  25  to  70,  as  reported  by  several  observers.  Mayo  reports  that 
during  the  past  four  years  there  have  been  operated  in  Rochester  235  cases 
for  primary  tuberculous  enlargement  of  the  glands,  and  but  15  cases  for 
secondary  involvement. 

The  return  of  the  trouble  is  not  always  due  to  a  lack  of  skill  or  knowl- 
edge on  the  part  of  the  operator  at  the  time  of  the  initial  operation,  nor 
is  it  dependent  necessarily  upon  an  impaired  condition  of  the  patient. 

I  recall  the  case  of  a  young  man  who  consulted  me  in  1896,  imme- 
diately upon  arrival  in  Colorado,  on  account  of  moderately  enlarged 
tuberculous  glands  of  the  left  side  of  the  neck.  There  was  no  evidence 
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of  tuberculous  infection  elsewhere,  the  general  condition  was  unusually 
robust,  the  patient  was  plethoric,  and  nutrition  was  unimpaired.  An 
operation  which  lasted  several  hours  was  performed  very  patiently  and 
skilfully  by  Dr.  Edmund  J.  A.  Rogers.  During  the  next  few  years  four 
different  operations  were  performed  by  the  same  surgeon  for  enlarged 
tuberculous  glands  upon  each  side  of  the  neck,  the  general  condition 
remaining  unimpaired,  with  no  evidence  of  tuberculous  infection  in  other 
parts  of  the  body.  Enlarged  glands  continued  to  appear,  however,  with 
but  little  delay,  following  each  operation,  and  there  finally  developed  an 
acute  miliary  infection  which  terminated  his  suffering. 

It  is  a  reasonable  assumption  that  had  this  case  been  observed  after 
the  discovery  of  the  z-rays,  better  results  might  possibly  have  been 
obtained  from  their  employment  as  a  postoperative  procedure. 


SECTION  V 
TUBERCULOSIS  OF  BONES  AND  JOINTS 


CHAPTER  LXVI 

ETIOLOGIC  AND  PATHOLOGIC  CONSIDERATIONS 

THE  etiology  of  tuberculosis  of  the  bones  and  joints  is  not  especially 
different  in  its  essential  characteristics  from  the  conditions  giving  rise 
to  involvement  of  other  parts  of  the  body. 

The  pathologic  condition  is  due  primarily  to  the  presence  of  the 
tubercle  bacillus  in  the  affected  part,  although  the  manner  of  its  introduc- 
tion to  the  seat  of  the  disease  is  not  always  entirely  clear.  A  somewhat 
obscure  conception  as  to  the  precise  method  of  infection  arises  by  virtue 
of  the  supposed  protection  of  the  parts  from  an  anatomic  standpoint,  the 
dense  structure,  the  frequent  sharp  localization  of  the  diseased  area,  and 
the  failure  to  discover  a  possible  neighboring  focus  of  tuberculous  infection. 
Further  confusion  results  from  the  promulgation  of  the  theory  of  a  strong 
hereditary  influence  in  determining  the  development  of  the  disease.  The 
acceptance  of  certain  clinical  data  also  affords  ground  for  widely  differing 
opinions  regarding  the  etiology.  It  is  well  known  that  the  great  majority 
of  cases  of  tuberculosis  of  bones  and  joints  develop  in  early  life. 

Billroth  reports  one-third  of  all  cases  to  have  occurred  during  the 
first  ten  years  of  life,  and  one-half  before  the  twentieth  year.  Whitman 
reports,  out  of  a  total  of  5461  cases  of  tuberculous  disease  under  treat- 
ment at  the  Hospital  for  Ruptured  and  Crippled,  that  seven-eighths  of 
the  patients  were  under  fourteen  years  of  age  and  that  85  per  cent,  of 
those  recently  treated  were  in  the  first  decade  of  life.  The  fact  remains, 
however,  that  it  not  uncommonly  develops  among  apparently  strong 
and  healthy  individuals  without  any  evidence  of  preexisting  tuberculous 
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disease  or  other  assignable  cause.  I  have  had  occasion  to  note,  in  a  rather 
surprising  number  of  cases,  the  so-called  idiopathic  development  of  tuber- 
culous processes  in  bones  and  joints  among  adult  robust  farmers  and  others 
accustomed  to  physical  activity  in  the  open  air. 

The  role  of  trauma,  with  or  without  penetrating  wounds,  constitutes 
another  etiologic  phase  susceptible  perhaps  of  varying  interpretations. 
Slight  concussion  without  visible  wound  has  been  followed  by  distinct 
infective  processes,  while  severe  contused  or  penetrating  injuries  have 
often  occasioned  no  evidence  of  tuberculous  bone  lesions  despite  the  pres- 
ence of  apparently  similar  conditions. 

Incised  wounds  have  been  known  to  heal  promptly  with  the  speedy 
subsequent  appearance  of  localized  tuberculous  processes  in  individuals 
presenting  every  external  appearance  of  vigorous  health.  On  the  other 
hand,  invalids  with  advanced  pulmonary  tuberculosis  rarely  develop 
bone  or  joint  lesions.  Further,  the  parts  most  frequently  affected  are 
those  least  liable  to  external  injury.  Tuberculous  lesions  of  the  lower 
extremities  are  observed  much  more  often  than  of  the  upper,  although 
the  latter  are  far  more  likely  to  undergo  injury. 

Upon  the  basis  of  the  above  established  truths  it  is  somewhat  diffi- 
cult to  formulate  a  consistent  theory  as  to  the  precise  method  of  invasion 
of  bones  and  joints  capable  of  application  to  all  cases. 

A  studious  analysis  of  the  available  data  upon  which  to  base  con- 
clusions justifies  the  assumption  that  in  the  majority  of  instances  the 
affection  of  the  bones  is  secondary  to  an  antecedent  tuberculous  focus, 
and  that  the  involvement  of  the  joints  is  in  most  cases  a  simple  per- 
ipheral extension  from  a  tuberculous  osteitis.  It  is  undoubtedly  true, 
however,  that  local  tuberculous  processes  may  sometimes  originate 
within  the  joint  without  previous  involvement  of  the  bone.  Primary 
tuberculosis  of  the  synovial  membrane  is  described  by  various  observers, 
and  is  believed  to  be  a  not  uncommon  condition  of  the  knee-joint  in 
adults.  It  is  reasonable  to  assume,  however,  from  the  observations  of 
Nichols,  that  painstaking  investigation  would  disclose  the  presence  of 
foci  in  the  osseous  tissues  antedating  the  joint  involvement.  Contrary 
to  the  opinion  entertained  by  many  that  the  infective  material  is  conveyed 
to  the  part  through  the  circulatory  channels,  it  is  held  that  the  route 
chiefly  traversed  by  the  bacilli  is  along  the  lymphatics.  Were  the  vascular 
system  the  chief  medium  for  the  distribution  of  the  infective  agent, 
it  would  be  natural  to  expect  a  more  general  involvement.  Neither 
failure  to  discover  a  previous  tuberculous  focus  in  the  neighborhood 
of  a  bone  or  joint  lesion  nor  absence  of  a  visible  infection  atrium  in  the 
skin  affords  any  valid  argument  in  favor  of  the  primary  nature  of  the 
process. 

That  infections,  met  astatic  in  character,  may  take  place  in  these 
parts  via  the  lymphatics  and  circulatory  system  is  illustrated  by  the 
observation  of  joint  disturbances  in  rheumatism,  gonorrhea,  and  toxic 
arthritis. 

However,  in  all  these  affections  the  frequent  localization  of  the 
process  in  a  single  joint  strongly  suggests  the  rather  predominant  in- 
fluence of  the  lymphatics  as  compared  with  the  vascular  channels.  It 
is  scarcely  necessary  to  recognize  definitely  the  site  and  method  of  inva- 
sion or  to  demonstrate  the  presence  of  antecedent  tuberculous  foci  as 
points  of  departure  of  bone  and  joint  lesions,  in  order  to  substantiate 
their  secondary  character.  It  has  been  shown  in  previous  chapters 
35 
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that  glands  may  present  every  external  appearance  of  a  normal  condition, 
and  yet  contain  imprisoned  bacilli  constituting  latent  foci  of  infection. 
It  is  easy  to  conceive  that  under  a  quickly  developing  inflammation 
attending  such  acute  infectious  diseases  as  diphtheria,  measles,  scarlet 
fever,  and  whooping-cough,  the  glandular  tumefactions  may  be  suffi- 
cient to  produce  a  rupture  of  the  capsule,  giving  rise  to  further  tuber- 
culous dissemination,  and  yet  disclose  no  subsequent  macroscopic  evidence 
of  involvement. 

Cornet  has  quoted  the  results  of  67  autopsies  performed  by  Konig- 
Orth.  In  53  cases,  or  79  per  cent.,  there  were  found  tuberculous  lesions 
besides  the  bones  and  joints,  but  in  14  cases  no  other  tuberculous  foci 
were  discovered.  The  lungs  were  involved  in  37  instances,  the  glands  in 
21,  and  the  genito-urinary  apparatus  in  9.  He  also  cites  Dollinger's  and 
Unger's  statistics  with  respect  to  the  frequency  of  hereditary  transmis- 
sion, the  former,  reporting  a  direct  inherited  taint  in  97  out  of  250  cases, 
the  latter  in  1 1  out  of  54.  These  proportions  are  much  smaller  than  the 
reported  experience  of  many  observers.  In  Dollinger's  statistics  a  his- 
tory of  tuberculosis  was  inclusive  of  the  four  grandparents,  as  well  as 
the  father  and  mother.  The  frequency  of  tuberculosis  in  the  parents  of 
children  afflicted  with  bone  or  joint  lesions  is  certainly  much  greater 
among  the  cases  that  I  have  been  permitted  to  observe  in  Colorado. 
I  can  recall  but  few  instances  of  bone  or  joint  infection  in  children  up  to 
seven  or  eight  years  of  age,  one  of  whose  parents  was  not  the  subject  of 
tuberculosis  at  the  birth  of  the  child.  In  almost  every  case  in  which 
this  was  not  true  one  or  both  parents  were  victims  of  some  other  dis- 
order impoverishing  nutrition  and  greatly  impairing  vitality. 

The  theory  that  the  influence  of  heredity  relates  to  a  diminished  cell 
resistance  rather  than  an  imparted  disease  is  not  restricted  in  its  appli- 
cation to  the  existence  of  tuberculosis.  It  is  clear  that  a  deficient  vital- 
ization  with  increased  vulnerability  of  tissue  may  be  imparted  at  the  time 
of  conception  as  a  result  of  other  debilitating  conditions.  During  the  first 
few  years  of  life,  at  the  very  age  when  glandular  tuberculosis  is  most 
likely  to  develop,  the  combative  phagocytic  power  of  the  cells  is  less  pro- 
nounced than  after  growth  has  been  attained.  The  child  has  emerged 
from  the  successive  periods  of  undue  susceptibility  occasioned  by  repeated 
digestive  disturbances  and  acute  inflammatory  conditions  of  the  nose 
and  pharynx,  including  hypertrophied  tonsils  and  adenoids.  Finally 
measles,  pertussis,  scarlet  fever,  bronchopneumonia,  recurring  bronchitis, 
and  influenza  produce  a  general  enfeeblement  of  the  system,  and  excite 
latent  tuberculous  foci  to  renewed  activity.  In  other  words,  the  occur- 
rence of  tuberculous  bone  and  joint  lesions  during  early  life  is  the  direct 
and  demonstrable  result  of  a  preexisting  focus  of  infection,  from  which 
points  of  departure  are  permitted  through  lowered  individual  resistance. 
At  this  age  the  latency  of  tuberculous  infections  is  maintained  with  more 
difficulty,  as  the  natural  constructive  processes  are  less  pronounced,  the 
lymph-spaces  more  permeable,  allowing  more  ready  distribution  of 
bacilli,  and  the  vulnerability  of  the  tissues  definitely  increased  The 
prevalence  of  tuberculosis  in  infancy  and  childhood,  together  with  its 
excessive  fatality,  affords  a  priori  a  rather  convincing  argument  as  to 
the  verity  of  Behring's  theory  regarding  infection  through  the  intestinal 
tract  at  this  age,  and  in  many  cases  the  persistence  of  latent  foci  to  adult 
life. 

The  origin  of  local  bone  and  joint  tuberculosis  in  adult  years  is  often 
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traceable  to  trauma.  Whitman  alludes  to  the  experience  of  Hildebrand, 
Konig,  Mikulicz,  and  Bruns,  who  report,  out  of  a  total  of  3398  cases  of 
osseous  and  joint  tuberculosis,  513  properly  attributable  to  trauma. 
Krause  has  shown  that  the  cancellous  tissue  is  more  vulnerable  to 
the  action  of  tubercle  bacilli  following  an  injury.  In  but  exceptional 
cases,  however,  is  there  afforded  through  this  means  a  direct  gateway 
of  infection.  It  may  be  assumed  as  an  almost  universal  condition  that 
a  means  of  invasion  had  already  been  established  through  some  other 
channel,  and  that  the  cellular  resistance  had  thus  far  been  sufficient 
to  hold  the  infection  in  abeyance. 

Through  the  influence  of  slight  traumatism  the  defensive  power  of 
the  tissue-cells  is  diminished  by  virtue  of  the  new  inflammatory  con- 
dition. If  the  injury  is  severe,  however,  the  invaders  are  repelled  more 
readily  as  a  result  of  the  increased  resistance  incident  to  the  excessive 
local  congestion  arising  from  the  trauma.  In  this  event  the  increased 
phagocytosis  is  somewhat  analogous  to  that  attending  the  congestion 
produced  by  the  so-called  Bier  treatment  of  chronic  inflammation  of  the 
joints. 

The  order  of  frequency  of  tuberculous  lesions  of  the  bones  and  joints, 
established  by  a  review  of  the  statistical  reports  of  various  institutions, 
shows  the  vertebrae  to  be  affected  in  nearly  one-half  of  all  the  cases,  the 
hip-joint  in  from  30  to  35  per  cent.,  with  involvement  of  the  knee, 
ankle,  wrist,  elbow,  and  shoulder  decidedly  less  frequent. 

The  microscopic  pathology  of  bone  and  joint  tuberculosis  is  not 
essentially  dissimilar  to  that  obtaining  in  other  parts  of  the  body,  al- 
though, owing  to  the  greater  density  of  the  histologic  structures,  the 
process  is  of  slower  development  than  tuberculous  lesions  elsewhere. 
Circumscribed  tuberculous  nodules  composed  of  individual  tubercles  are 
produced.  Within  the  tubercle  deposit  are  found  cells  of  various  shape, 
the  epithelioid  variety  usually  predominating.  Masses  of  polynucleated 
giant-cells  are  also  present.  Bacilli  are  observed  both  within  and  with- 
out the  various  cells.  Round-cells  are  numerous  within  the  tuberculous 
structure.  With  increasing  development  of  the  tubercle,  which  takes 
place  by  extension  in  the  periphery,  retrograde  changes  occur  in  the 
center.  With  the  appearance  of  polynucleated  leukocytes  a  degenerative 
process  supervenes,  followed  by  caseation  and  softening.  As  a  result 
of  the  coalescence  of  numerous  tubercles,  each  undergoing  in  the 
center  degenerative  change  and  softening,  abscess  formation  eventually 
takes  place.  The  suppurative  process  represents,  therefore,  the  center 
of  the  entire  tuberculous  mass,  while  a  new  tuberculous  development 
takes  place  at  the  outer  margins.  Suppuration  results  not  solely  from 
the  action  of  the  tubercle  bacilli,  but  often  from  the  added  presence  of 
some  other  microorganism,  notably,  the  staphylococcus.  The  develop- 
ment of  secondary  or  mixed  infection  is  usually  attended  by  greater 
infiltration  of  adjacent  tissues  and  increased  suppuration. 

Fibrous  tissue  metamorphosis  sometimes  occurs,  inducing  varying 
periods  of  quiescence  of  the  tuberculous  process.  This  may  continue 
as  a  partially  arrested  degenerative  change  in  the  bony  structure,  undergo 
calcification,  or  finally  remain  encapsulated  as  a  cold  abscess.  Through 
the  influence  of  an  aggressive  phagocytosis  the  destructive  progress  of 
the  tuberculous  bone  lesion  is  sometimes  interrupted.  On  the  other  hand, 
the  tubercle  deposit  may  produce  softening  and  subsequent  absorption 
of  the  bony  trabeculaa.  With  increasing  formation  of  granulation  tissue 
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there  ensues  an  osseous  necrosis.  Caries  of  bone  thus  established  is 
associated  with  the  detachment  of  destroyed  portions,  which  takes  place 
either  in  small  particles  or  in  the  separation  of  a  definite  sequestrum. 

Kertesz  in  a  study  of  the  initial  stage  of  tuberculosis  of  bone-marrow 
has  made  a  number  of  experimental  examinations  in  Pertik's  Pathological 
Institute  at  Budapest.  He  notes  that  tubercle  bacilli  introduced  into 
the  bone-marrow  of  rabbits  are  very  quickly  surrounded  by  polymorphous 
leukocytes.  After  a  few  days  these  are  destroyed,  together  with  a 
portion  of  the  fixed  connective-tissue  cells  in  the  immediate  area.  Slight 
multiplication,  however,  is  noted  among  another  portion  of  the  fixed 
connective-tissue  cells  and  the  desquamated  endothelial  cells  of  the  capil- 
laries. At  about  the  fourth  day  the  epithelioid  tubercle  is  formed  by 
the  grouping  of  these  cells  around  tubercle  bacilli.  Giant-cells  are  said 
to  be  present  on  the  fifth  day,  "  originating  at  this  stage  through  a  con- 
fluence of  the  augmented  endothelial  cells  of  the  capillaries."  Lympho- 
cytes make  their  appearance  upon  the  seventh  day,  at  which  time  caseation 
is  said  to  begin  in  the  center  of  the  tubercle.  The  leukocytes  are  thought 
to  migrate  into  the  tubercle  from  the  neighboring  bone-marrow,  and  are 
shortly  followed  by  a  proliferation  of  connective  tissue.  The  lumina 
of  the  capillaries  in  the  neighborhood  of  the  tuberculous  tissue  are  ob- 
literated through  pressure  or  as  a  result  of  the  desquamation  of  endothelial 
cells  and  their  subsequent  proliferation.  Kertesz  believes  that  the  de- 
generative process  in  the  tubercle  and  its  ultimate  destruction  are  pro- 
duced in  part  by  the  obliteration  of  the  capillaries  and  blood-spaces  in 
the  immediate  vicinity. 

As  a  rule,  the  tuberculous  deposit  occurs  primarily  in  the  short  bones 
or  in  the  extremities  of  the  long  bones.  When  the  short  bones  are 
attacked,  especially  the  phalanges  and  metacarpi,  the  tuberculous 
infiltration  involves  the  medullary  tissue,  giving  rise  to  the  term  tuber- 
culous osteomyelitis.  In  the  long  bones,  as  the  femur  and  tibia,  the  deposit 
of  tuberculous  material  takes  place,  as  a  rule,  in  the  epiphysis  or  im- 
mediately adjacent  to  it.  In  caries  of  the  ribs  and  vertebrae  the  initial 
tuberculous  involvement  is  directly  beneath  the  periosteum,  producing 
erosion  and  sometimes  extensive  destruction  of  the  osseous  tissue.  Bone 
tuberculosis  occurring  as  a  part  of  an  acute  general  miliary  infection 
has  but  slight,  if  any,  clinical  interest. 

The  process  originating  in  the  epiphysis  of  the  long  bones  extends 
peripherally  in  all  directions,  and  often  advances  to  the  articular  or 
joint  surface.  The  entire  cartilaginous  attachment  occasionally  becomes 
loosened  and  separated  en  masse  from  the  bone.  In  the  event  of  infec- 
tion of  the  synovial  membrane  there  results  a  diffused  infiltration  of  the 
surface  and  occasional  nodular  formation.  With  further  degenerative 
change  there  are  found  a  deposit  of  tuberculous  granulations,  erosion 
of  the  cartilage,  and  progressive  infection  of  neighboring  tissues  as  a 
result  of  the  capsule  perforation.  After  this  has  taken  place  the  second- 
ary changes  in  adjacent  structures  partake  of  fibrous  tissue  proliferation, 
which  results  in  greater  or  less  fusing  of  the  muscles  and  tendon-sheaths, 
thus  retarding  still  further  the  mobility  of  the  joint.  In  addition  to  ad- 
hesions produced  by  the  organization  of  fibrinous  deposits  there  often 
ensues  the  formation  of  bony  new-growth  from  periosteal  irritation. 
Fluid  may  accumulate  in  the  joint  in  varying  amounts,  the  exudate 
containing  broken-down  caseous  material  and  sometimes  flocculent 
coagula.  Attention  is  called  to  the  widely  varying  character  of  the 
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joint   lesions,   which,   as  previously  stated,   are   sometimes   apparently 
primary  in  character. 

Both  the  prognosis  and  treatment  are  largely  dependent  upon  the 
extent  and  character  of  the  tuberculous  involvement  of  the  articular  sur- 
face. In  proportion  as  the  synovial  membrane  of  the  articulation  is 
thickened  and  the  cartilage  perforated  will  there  be  increased  restric- 
tion of  motion,  added  difficulty  in  securing  arrest,  and  increasing  dan- 
ger of  subsequent  tuberculous  dissemination  through  the  retention  of 
infective  general  detritus. 


CHAPTER  LXVII 

CLINICAL  MANIFESTATIONS  OF  BONE  AND  JOINT 
TUBERCULOSIS 

Early  Symptoms.— The  symptoms  of  bone  and  joint  tuberculosis 
are  worthy  of  separate  consideration.  The  early  manifestations  of 
osseous  tuberculosis  affecting  the  long  bones  are  often  exceedingly  in- 
definite. A  sense  of  vague  discomfort  in  the  limb  is  frequently  experi- 
enced as  an  initial  symptom.  An  enlargement  of  the  bone  is  noted 
which  is  usually  unilateral.  Moderate  tenderness  is  often  present,  and 
when  marked  over  a  circumscribed  region,  abscess  formation  external 
to  the  bone  may  be  suspected.  Tuberculous  enlargement  of  the  small 
bones,  especially  the  phalanges,  is  often  capable  of  very  early  recog- 
nition, the  shape  of  the  fingers  being  exceedingly  characteristic.  The 
affection  is  seldom  confined  to  a  single  finger.  The  phalanges  are  dis- 
tinctly spindle  shaped,  conforming  to  the  appearance  commonly  ob- 
served in  hereditary  syphilis,  but  the  latter  condition,  as  a  rule,  may 
be  excluded  by  the  absence  of  associated  evidences  of  a  specific  taint. 
There  is  rarely  pain,  and  but  occasionally  abscess  formation,  in  this  variety 
of  bone  tuberculosis. 

In  tuberculous  periostitis  affecting  the  rib,  pain  is  sometimes,  though 
not  always,  experienced.  Suppuration  is  almost  constant,  and  a  small 
localized  tumor  is  recognized.  The  skin  is  reddened  and  fluctuation 
is  present. 

In  joint  tuberculosis  the  swelling  and  pain  may  be  acute  in  some 
cases  and  almost  entirely  absent  in  others.  The  pain  may  even  be 
referred  to  points  remote  from  the  affected  joint.  The  symptoms  are 
largely  dependent  upon  the  degree  and  nature  of  the  pathologic  change 
upon  the  articular  surface.  Complaint  may  be  made  at  first  of  but 
mere  uneasiness  or  discomfort  of  the  limb,  without  especial  localization 
in  the  joint,  this  being  particularly  true  of  hip  disease.  As  the  disease 
progresses  an  effusion  takes  place,  and  limitation  of  motion,  together 
with  actual  pain,  results  upon  movement  of  the  joint  or  the  imposition 
of  weight.  Swelling  of  the  affected  articulation  is  noted  upon  inspec- 
tion, together  with  a  relative  increase  of  heat  upon  palpation  in  com- 
parison with  the  corresponding  joint  of  the  other  side.  In  addition 
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to  the  physical  evidences  of  synovial  effusion  sometimes  present,  a  general 
inflammatory  condition,  commonly  described  as  doughy,  is  recognized 
in  the  immediate  neighborhood  of  the  joint.  More  or  less  deformity 
takes  place,  and  the  limb  assumes  a  position  of  partial  flexion.  Reflex 
pains  are  now  more  pronounced,  though  local  tenderness  is  usually 
present.  As  the  morbid  changes  within  the  joint  advance  to  perforation 
or  increased  thickening  of  the  membrane  and  cartilage,  abscess  formation 
results  and  even  ankylosis. 

Generally  speaking,  the  diagnosis  of  tuberculous  joint  lesions  in  chil- 
dren is  confounded  principally  with  that  of  rheumatism.  Unfortunately, 
the  tendency  is  quite  common  to  regard  many  of  these  cases  as  instances 
of  simple  rheumatism,  and  much  valuable  time  is  lost  before  the  patient 
receives  the  benefit  of  rational  management.  It  should  be  remembered 
that  single  joint  inflammation  in  children  points  strongly  toward  a  lesion 
of  tuberculous  character.  The  slow  onset,  without  immediate  temper- 
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Fig.  144. — Cicatrix  after  operation  for  caries  of  rib,  which  was  followed  after  some  months   by 
development  of  pulmonary  tuberculosis. 

ature  elevation  or  acceleration  of  pulse,  together  with  flexion  of  joint 
and  muscular  rigidity,  also  is  almost  conclusive  evidence  of  tuberculous 
joint  disease. 

The  prognostic  considerations  relate  to  the  danger  of  further 
dissemination  of  the  tuberculous  infection,  directly  endangering  life, 
and  to  the  character  of  the  local  changes  involving  deformity,  impaired 
function,  and  injury  to  neighboring  structures.  The  probability  of  ex- 
tension of  the  tuberculous  infection  from  bone  and  joint  lesions  is  con- 
siderably less  than  the  likelihood  of  dissemination  from  primary  foci  in 
the  lymphatic  glands  and  lungs.  The  influence  of  tuberculous  joint 
lesions  upon  the  ultimate  prognosis  is,  of  course,  somewhat  contingent 
upon  the  location  of  the  diseased  area,  involving  a  separate  consideration 
of  the  affected  joints. 

It  is  manifestly  impossible  in  a  book  of  this  character  to  consider 
at  length  the  clinical  aspects  of  tuberculous  affections  of  the  various 
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parts  of  the  body.  It  is  sufficient  to  call  brief  attention  to  some  of  the 
more  salient  features  of  caries  of  the  spine  and  tuberculosis  of  the  hip- 
and  knee-joints. 

Caries  of  the  spine,  consisting  of  tuberculous  involvement  of  the 
anterior  portion  of  the  body  of  the  vertebra  in  various  portions  of  the 
spinal  column,  is  not  only  more  frequent  than  other  varieties  of  bone  and 
joint  tuberculosis,  but  is  relatively  more  important.  This  is  due  to  the 
proximity  of  the  diseased  area  to  highly  important  structures.  The 
results  of  the  affection  are  not  confined  in  all  cases  to  the  immediate 
neighborhood  of  the  tuberculous  process.  In  some  instances  not  only 
the  thoracic  and  abdominal  organs  are  involved,  but  often  the  entire 
body. 

The  extent  and  character  of  the  deformity  and  the  degree  of  com- 
pression of  vital  organs  depend  largely  upon  the  precise  location  of 
the  disease  in  the  spinal  column — the  nearer  the  middle  of  the  spine, 
the  greater  and  more  unfortunate  the  deformity.  The  dorsolumbar 
region  is  the  portion  most  frequently  affected.  The  proportion  of  involve- 
ment of  the  various  regions  of  the  spine  is  in  the  neighborhood  of  60  per 
cent,  for  the  dorsal,  25  to  30  per  cent,  for  the  lumbar,  and  7  to  12  per  cent, 
for  the  cervical. 

A  concise  review  of  the  symptoms  and  signs  of  early  Pott's  disease 
should  be  of  special  interest  to  the  general  practitioner.  The  prevention 
of  deformity  and  of  the  resulting  compression  of  the  thoracic  and  abdom- 
inal organs,  with  impairment  of  vital  functions,  is  almost  entirely  depend- 
ent upon  the  early  recognition  of  the  condition.  An  angular  projection 
has  ever  been  regarded  as  the  chief  characteristic  sign  of  Pott's  disease, 
and  the  diagnosis  has  often  been  delayed  until  the  enforced  detection, 
by  this  means,  of  a  destructive  process  already  considerably  advanced. 
As  a  matter  of  fact,  the  early  symptoms  of  the  disease  are  sufficiently 
characteristic  to  permit  a  positive  conclusion  as  to  the  nature  of  the  affec- 
tion long  before  there  is  encountered  irregularity  in  the  contour  of  the  spine. 
A  serious  disturbance  may  be  suggested  by  such  symptoms  as  changes  in 
disposition,  night  cries,  evidence  of  beginning  debility,  and  reflex  pain. 
Occasional  complaint  is  made  of  pain  produced  by  sudden  jars,  and  re- 
ferred not  to  the  region  of  the  vertebrae,  but  to  the  abdomen  or  thighs. 
This  is  often  pronounced  at  night  as  a  result  of  involuntary  muscular 
movement. 

Upon  examination  of  the  spine  an  impaired  mobility  is  at  once  de- 
tected, and  constitutes  a  most  important  diagnostic  feature.  The 
stiffness  is  produced  by  reflex  muscular  spasm,  and  in  part  by  an  almost 
unconscious  effort  by  the  patient  so  to  adapt  the  position  and  move- 
ments of  the  body  as  to  insure  the  greatest  possible  protection  to  the 
spine.  Thus  attitudes  are  assumed  which  produce  a  change  in  the 
habitual  appearance  of  the  patient.  There  is  an  evident  disinclination 
to  walk,  with  pronounced  indications  of  physical  weakness.  The  child 
frequently  refuses  to  stand  without  support,  and  if  compelled  to  walk, 
does  so  with  slight  flexion  of  the  knees,  careful  tiptoeing  steps,  and  with 
the  arms  partly  outstretched  in  front,  as  if  in  silent  appeal  for  immediate 
support. 

Tests  to  determine  the  flexibility  of  the  spine  demonstrate,  in  addition 
to  the  stiffness,  the  peculiar  awkward  attitude  already  mentioned,  and 
changes  in  the  contour  of  the  spinal  curves.  The  abnormal  outline  and 
diminished  flexibility  are  detected  when  the  patient  is  forced  to  assume 
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an  anterior  bending  position.  By  means  of  this  test  a  limitation  of  motion 
of  a  particular  portion  of  the  spine  is  found  to  take  the  place  of  a  sweeping 
regular  curve.  The  ability  to  stoop  in  a  natural  way  to  pick  something 
from  the  floor  is  also  materially  diminished.  By  whatever  method  the 
child  undertakes  to  seize  the  object  upon  the  floor  it  is  noticed  that  the 
spine  is  almost  invariably  held  without  flexion,  this  attitude  being  par- 
ticularly pronounced  in  involvement  of  the  lower  region.  In  such  cases 
the  child  stands  in  an  unusually  erect  position,  with  a  beginning  tendency 
toward  lumbar  lordosis.  A  slight  unilateral  limp  may  be  noted  as  a  result 
of  psoas  contraction  from  beginning  abscess  formation.  This  condition 
may  be  suspected  if  unilateral  extension  of  the  thigh  is  considerably  re- 
stricted. The  child  is  held  prone  upon  the  table,  and  effort  made  to 

raise  the  leg  with  the  pelvis  im- 
mobilized by  the  hand  of  the 
examiner.  The  search  for  pelvic 
abscess,  though  important,  does 
not  possess,  from  the  standpoint 
of  early  diagnosis,  the  signifi- 
cance of  the  other  signs  already 
enumerated,  as  many  months 
usually  elapse  before  its  presence 
can  be  detected. 

Caries  of  the  dorsal  region  of 
the  spine  is  not  especially  differ- 
ent in  many  of  its  clinical  features 
from  that  of  the  lumbar  portion, 
the  described  characteristics  of 
tuberculosis  of  the  lumbar  ver- 
tebras being  found,  in  the  ma- 
jority of  instances,  to  obtain 
with  but  slight  modifications  in 
the  dorsal  portion.  In  the  event 
of  involvement  of  the  upper  dor- 
sal region  the  bod}^  is  inclined 
somewhat  forward,  the  head 
thrown  back,  the  shoulders  ele- 
vated, and  the  general  appear- 
ance that  of  marked  debility. 
A  tendency  toward  the  so- 
called  pigeon-breast  is  some- 
times noted.  Slight  catarrhal  irritation  of  the  bronchial  tubes,  as  evi- 
denced by  varying  degrees  of  cough,  often  coexists  in  these  cases.  ^  The 
respiration  is  occasionally  of  a  grunting  character,  particularly  if  the 
child  is  fatigued.  Abscess  formation  in  the  neighborhood  of  the  diseased 
vertebra  may  be  detected  by  the  physical  signs. 

Tuberculosis  of  the  cervical  region  is  usually  attended  by  a  peculiar 
stiffness  in  the  neck.  The  head  is  often  inclined  to  one  side,  but  may 
be  held  in  the  median  line  in  some  cases.  An  evident  disinclination  is 
noted  to  rotate  the  head  from  side  to  side.  Either  the  eyes  are  turned 
with  the  head  in  a  fixed  position,  or  the  entire  body  is  turned.  In 
older  patients  the  chin  is  sometimes  supported  by  the  hands. 

The  employment  of  the  x-ray  is  of  the  utmost  value  for  the  purposes  of 
diagnosis.  Not  only  by  its  use  can  the  exact  location  of  the  disease  be 


Fj'g.  145. — Case  of  sacral  and  lumbar  caries  in 
a  patient  with  advanced  pulmonary  tuberculosis. 
(Compare  with  radiograph,  Fig.  147.) 
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determined,  but  also  definite  information  afforded  relative  to  the  number 
of  bones  affected  as  well  as  to  the  extent  of  the  destructive  process.  The 
radiograph  furnishes  more  accurate  knowledge  with  reference  to  the  con- 


Fig.   147. — Pott's  disease  of  second   and   third   lumbar  vertebrae,   causing  scoliosis.     Note  high 
point  at  which  sacral  canal  opens.     (Compare  with  Fig.  145.) 


dition  in  children  than  in  adults.     In  doubtful  cases  recourse  may  be  had 
to  the  several  modifications  of  the  tuberculin  test. 

Without  reporting  further  diagnostic  features  inappropriate  in  this 
connection,  it  is  sufficient  to  reiterate  that  in  the  majority  of  cases  the 
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warrantable  data  for  the  establishment  of  at  least  a  provisional  diagnosis 
are  ample  before  the  recognition  of  visible  deformity.  This  is  illustrated 
by  an  instructive  experience  with  an  important  case  some  ten  years  ago. 
The  child  was  between  two  and  three  years  of  age  when  the  mother 
noticed  a  disinclination  to  walk  or  stand,  which  she  attributed  to  general 
weakness.  After  some  weeks  the  head  became  inclined  to  one  side  and 
was  persistently  held  in  that  position.  The  shoulders  became  slightly 


Fig.  148.— Tuberculous  infection  of  the  inferior  part  of  the  third  lumbar  vertebra.  The 
diseased  area  is  indicated  by  the  arrow.  Note  dark  shadow  above  arrow  resulting  from  abscess 
formation.  This  patient  died  about  one  year  subsequent  to  the  time  of  this  examination  from 
tuberculous  meningitis. 

elevated,  the  chin  depressed,  with  inability  to  rotate  the  head.  The 
awkwardness  and  gait  of  the  child  were  characteristic.  The  knees  were 
flexed,  and  when  compelled  to  walk,  the  hands  were  invariably  out- 
stretched. The  parents  were  disinclined  to  accept  a  diagnosis  of  spinal 
caries,  and  a  fateful  period  of  delay  was  maintained  for  seven  or  eight 
months,  during  which  time  a  most  unfortunate  deformity  developed  in 
both  the  cervical  and  upper  dorsal  regions. 

In  striking  contrast  to  the  preceding,  attention  is  directed  to  a  case 
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of  caries  of  the  spine  in  an  individual  with  arrested  pulmonary  and 
intestinal  tuberculosis  coexistent  with  parenchymatous  nephritis.  Fol- 
lowing a  period  of  one  year's  complete  arrest  of  all  tuberculous  proc- 
esses, as  far  as  could  be  determined,  there  developed  a  degenerative 
change  in  both  kidneys,  followed  in  a  few  weeks  by  sudden  severe  pain 
in  the  lumbar  region,  more  intensified  upon  the  right  side  than  upon 
the  left.  There  were  marked  rigidity  of  the  spine,  slight  tenderness 
in  the  neighborhood  of  the  sacro-iliac  articulation,  inability  to  extend 
the  leg  upon  the  flexed  thigh  with  the  patient  upon  the  back,  and  other 
characteristic  evidences  of  spinal  caries.  Segregation  of  the  urine  showed 


Fig.  149. — Posterior  view  representing  the  fusing  together  of  the  bodies  of  the  ninth,  tenth, 
and  eleventh  dorsal  vertebrae  with  lateral  deposit  of  bony  tissue,  in  a  boy  thirteen  years  old,  five 
years  after  recovery  from  a  tuberculous  infection.  Note  shadow  of  heart  upon  left  of  spinal 
column  (courtesy  of  Dr.  Grant). 


both  kidneys  to  be  undergoing  a  parenchymatous  change,  with  the  process 
more  advanced  upon  the  right  side.  Repeated  efforts  to  discover  tubercle 
bacilli  were  unavailing.  The  question  arose  as  to  whether  or  not  a  tuber- 
culous process  in  the  right  kidney  might  possibly  constitute  the  immediate 
primary  cause  of  the  symptoms  referable  to  the  spine  with  a  subsequent 
tuberculous  involvement  of  the  bodies  of  the  vertebrae/  It  was  finally 
decided  by  Drs.  Baer,  Packard,  Powers,  and  myself  that  the  original 
diagnosis  of  spinal  caries  was  correct.  There  was  no  angular  projection, 
and  the  skiagraph  shows  no  deviation  from  normal  contour  of  the  spine. 
Fig.  145  illustrates  a  pronounced  deformity  in  a  patient  with  sacral 
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and  lumbar  caries  and  a  discharging  sinus,  who  came  under  my  obser- 
vation in  January,  1907.  His  pulmonary  disease  had  been  of  four  years' 
standing,  following  an  attack  of  appendicitis  without  operation.  In 
May,  1906,  after  visiting  various  health  resorts,  he  experienced  marked 
pain  in  the  neighborhood  of  the  left  sacro-iliac  articulation,  with  the  sub- 
sequent development  of  a  fluctuating  tumor  which  was  at  once  opened. 
The  lower  portion  of  the  spinal  column  is  seen  to  have  undergone  an 
abrupt  curvature  to  the  left.  The  accompanying  skiagraph  (Fig.  147) 
shows  extensive  necrosis  of  the  sacrum  with  moderate  involvement  of 
the  bodies  of  the  second  and  third  lumbar  vertebrae. 

The  symptoms  of  tuberculosis  of  the  hip- joint  are  almost  always 
of  very  insidious  onset,  although  they  occasionally  begin  more  or  less 


Fig.  150. — Incipient,  tuberculosis  of  both  hip-joints.  The  disease  is  indicated  by  slight 
irregularity  in  the  upper  part  of  the  rim  of  the  acetabulum  and  by  characteristic  cloudiness  about 
each  joint.  Clinical  symptoms  of  the  disease  were  present  in  the  right  hip-joint  at  the  time  of 
taking  the  skiagraph,  but  were  not  marked  in  the  left  until  about  two  months  later.  The  disease 
in  this  case  evidently  originated  in  the  right  hip-joint,  as  evidenced  both  by  the  clinical  symptoms 
and  by  the  greater  amount  of  atrophy  shown  in  the  right  femur. 

abruptly.  The  condition  is  recognized  as  an  involvement  of  a  single 
joint,  thus  affording  a  differentiation  from  rheumatism  and  other  poly- 
articular  affections.  There  is  no  invariable  relation  between  the  symp- 
toms referable  to  the  joint  and  the  general  condition,  although  many 
patients  are  observed  to  present  indications  of  more  or  less  physical  de- 
bility. Fever  is  present  in  some  instances,  but  possesses  comparatively 
little  diagnostic  import. 

The  early  symptoms  are  pain,  lameness,  and  impaired  mobility  of  the 
joint,  due  to  muscular  spasm.  Pain  is  by  no  means  constant,  and  may 
be  absent  at  any  stage  of  the  disease.  There  is  no  direct  interdependence 
between  the  amount  of  pain  and  the  extent  of  pathologic  change  involv- 
ing the  joint.  It  is  sometimes  absent  despite  an  extensive  destructive 
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process  involving  the  head  of  the  femur,  or  even  producing  perforation  of 
the  acetabulum.  If  there  is  an  acute  ostitis,  however,  the  pain  may  be 
very  intense.  Often  it  is  more  pronounced  during  sleep,  and  gives  rise 
to  the  production  of  night-cries,  which  have  been  described.  The  pain 
during  the  night  is  produced  by  spasmodic  contractions  following  relax- 
ation of  the  muscles,  which,  during  waking  hours,  have  served  to  protect 
the  sensitive  joint.  The  child  does  not  always  awaken,  but  if  aroused, 
rarely  complains  of  pain  or  bad  dreams,  and  does  not  exhibit  evidences 
of  fright. 

In  the  early  part  of  the  disease  there  is  but  little  admission  of  local 
pain  or  sensitiveness  to  pressure.  As  the  affection  advances,  however, 
these  symptoms  may  become  pronounced  to  a  considerable  extent. 


moor 


Fig.  151. — Incipient  tuberculosis  of  the  right  acetabulum.  The  head  of  the  femur  is  drawn 
markedly  upward  and  outward  as  a  result  of  muscle  contraction.  Contrast  the  P9sition  of  the 
head  of  the  right  femur  in  the  acetabulum  with  that  of  the  left.  Note  characteristic  atrophy  of 
the  right  femur. 

The  pain  is  usually  referred  to  the  knee,  and  is  aggravated  upon  jarring 
or  manipulating  the  limb.  Varying  degrees  of  remission  of  pain  may 
take  place.  Lameness  is  of  much  more  importance,  even  as  an  early 
symptom  of  hip-joint  disease,  than  pain.  Intermittent  lameness  is  a 
very  suggestive  manifestation.  The  limp  is  more  or  less  characteristic, 
the  patient  being  observed  to  favor  the  joint  as  much  as  possible  upon 
walking.  There  is  a  noticeable  stiffness  or  irregularity  of  gait,with  dim- 
inution in  the  length  of  the  step  and  a  distinct  favoring  of  the  affected 
joint.  The  weight  is  borne  upon  the  ball  of  the  foot  rather  than  the  heel, 
and  is  speedily  transferred  to  the  other  foot.  In  some  cases  there  is  a 
tendency  toward  flexion  at  the  ankle  as  well  as  at  the  knee  and  hip.  The 
imp  is  more  pronounced  in  the  morning  or  after  a  period  of  rest.  Im- 
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paired  mobility  of  the  joint  is  a  constant  feature  of  the  disease.  The 
degree  of  muscular  rigidity  is  subject  to  great  variation,  but  a  certain 
limitation  of  motion  is  present  in  all  cases. 

Manipulation  of  the  joint  is  often  accompanied  by  pain,  especially 
when  an  effort  is  made  to  move  the  limb  to  the  full  limit  of  normal  mobil- 
ity. Motion  of  the  joint  is  found  unrestricted  throughout  the  range  of  a 
certain  arc,  but  abruptly  checked  by  muscular  resistance  beyond  the 
limits.  The  degree  of  muscular  fixation  affords  an  approximate  idea  of 
the  progress  and  course  of  the  disease,  and  varies  directly  with  the  sen- 
sitiveness of  the  involved  area.  Another  result  of  the  reflex  spasm  is  the 
frequent  distorted  position  of  the  limb,  which  may  appear  to  be  either 
lengthened  or  shortened.  The  apparent  lengthening  is  produced  by 


Fig.  152. — Tuberculous  infection  of  the  left  acetabulum.  The  disease  is  indicated  in  the 
skiagraph  by  the  lighter  shadows  which  are  seen  in  the  upper  part  of  the  acetabulum.  Note  the 
atrophy  that  has  taken  place  in  the  left  femur.  This  skiagraph  shows  the  disease  a  little  farther 
advanced  than  is  represented  in  Figs.  150  and  151. 

abduction  and  outward  rotation.  This  attitude  is  frequently  assumed 
in  early  cases  upon  standing,  and  is  attended  by  a  downward  and  for- 
ward tilting  of  the  pelvis. 

An  instinctive  effort  is  made  to  insure  protection  and  support  to  the 
affected  joint  by  resting  the  lower  part  of  the  leg  of  the  affected  side  upon 
the  foot  of  the  sound  limb,  so  guarding  its  movements  as  to  avoid  shock 
or  jar.  Upon  walking,  the  direct  impact  of  the  femur  upon  the  acetabu- 
lum is  lessened  by  the  spring-like  action  of  the  flexed  ankle-,  knee-,  and 
hip- joints. 

The  characteristic  position  of  the  limb  represents  an  unconscious 
effort  to  diminish  as  much  as  possible  the  function  of  the  joint  in  support- 
ing the  weight  of  the  superincumbent  body.  An  apparent  lengthening 
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of  the  affected  limb  is  caused  by  tilting  of  the  pelvis,  and  varies  with 
the  degree  of  abduction,  which  is  usually  associated  with  outward 
rotation. 

An  appearance  of  shortening  is  produced  by  flexion  and  adduction 
with  inward  rotation,  which  position  in  more  advanced  cases  is  volunta- 
rily assumed  upon  walking.  This  is  accompanied  by  an  upward  tilting 
of  the  affected  side.  When  the  limb  is  apparently  lengthened,  the 


LEFT 


Fig.  153. — Active  tuberculous  disease  of  the  left  hip-joint.  The  head  of  the  femur  has  been 
almost  entirely  absorbed.  A  drainage-tube  is  shown  in  situ.  There  was  a  discharge  of  a  pint  of 
pus  from  the  joint  daily  at  the  time  of  the  examination. 

fold  between  the  thigh  and  gluteal  fat  is  lower  than  its  fellow  of  the 
opposite  side,  and  is  less  pronounced  on  account  of  the  flexion  of  the 
thigh.  When  the  limb  presents  the  appearance  of  shortening,  the  glu- 
teal fold  is  higher  and  shallower  than  upon  the  unaffected  side,  while 
in  front  the  vulva  is  elevated  and  the  inguinal  fold  is  deepened  and  length- 
ened. 

Atrophic  changes  in  the  muscles  of  the  affected  limb  are  almost  con- 
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Fig.  154. — Well-marked  tuberculosis  involving  the  left  acetabulum  and  head  of  the  left 
femur.  The  disease  in  this  case  has  persisted  for  three  years,  but  at  present  the  process  of  repair 
is  becoming  established.  Note  the  characteristic  atrophy  of  the  left  femur. 


Fig.  155. — Old  tuberculous  infection  of  the  left  hip-joint.  The  patient  now  has  fairly  good 
use  of  the  leg,  the  disease  having  been  arrested.  The  head  and  part  of  the  neck  of  the  femur  have 
been  absorbed  and  the  remnant  of  the  neck  is  dislocated  backward.  The  lesions  in  the  acetabulum 
are  well  shown.  Note  the  characteristic  atrophy  of  the  left  femur. 
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stant,  and  are  especially  pronounced  in  the  thigh  and  gluteal  region. 
The  atrophy  takes  place  surprisingly  early. 

Suppuration  may  occur  both  within  and  without  the  joint,  and  give 
rise  to  external  evidences  of  abscess  formation,  pus  often  presenting  in 
the  anterior  and  lateral  regions  of  the  thigh. 

Late  in  the  course  of  hip- joint  disease  actual  shortening  of  the  limb 


Fig.  156. — Complete  recovery  from  an  extensive  tuberculous  infection  of  the  right  hip-joint 
in  infancy.  The  skiagraph  shows  that  the  head  of  the  femur  has  been  absorbed.  Firm  bony 
union  has  taken  place  between  the  thickened  neck  and  the  acetabulum,  permitting  no  movement 
at  this  joint,  but  the  patient  has  a  useful  limb. 

may  take  place.     This  condition,  however,  is  of  comparatively  slight 
importance  in  diagnosis  on  account  of  its  delayed  manifestation. 

In  Figs.  150  to  156  inclusive  are  shown  the  serial  stages  of  hip-joint 
disease  from  incipiency  to  recovery  as  disclosed  by  the  x-ray. 

The  technic  of  physical   examination,  the  methods  of  ascertaining 
the  various  measurements,  and  the  details  of  differential  diagnosis  of 
hip-disease,  perhaps  more  than  any  other  tuberculous  joint  lesion,  belong 
strictly  within  the  domain  of  orthopedic  surgery. 
36 
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The  symptoms  of  tuberculosis  of  the  knee-joint  conform  in  their 
essential  characteristics  to  the  general  description  of  tuberculous  joint 
lesions  mentioned  on  p.  549.  Attention  was  directed  to  local  swelling, 
tenderness,  pain,  circumscribed  temperature  elevations,  infiltration  of 
tissues,  limitation  of  motion  and  flexion.  These  changes  afford  a  fairly 
accurate  characterization  of  the  symptoms  of  knee-joint  tuberculosis. 
Lameness  is  usually  present,  the  limp  varying  with  the  intensity  of  the 
inflammatory  and  destructive  process.  The  swelling  is  produced  by  the 
pathologic  changes  in  the  neighborhood  of  the  joint,  in  the  synovial  mem- 
brane itself,  and  by  the  presence  of  moderate  effusion  between  the  articu- 
lar surfaces.  Occasionally  there  is  marked  thickening  of  the  capsule  in 
the  upper  part  of  the  joint.  Atrophy  of  the  muscles  takes  place  and  a 
spindle-shaped  appearance  is  given  to  the  joint.  In  such  cases  the  skin 
is  thin  and  glistening,  the  subcutaneous  veins  being  quite  conspicuous. 
Motion  is  limited,  and  flexion  is  invariably  present,  as  well  as  reflex  spasm 
of  the  muscles.  The  degree  of  flexion  corresponds  largely  to  the  acuteness 
of  the  infection.  Other  deformities  of  a  secondary  character  may  take 
place.  The  various  displacements  of  the  tibia  upon  the  femur  with  cer- 
tain other  deformities  are  late  manifestations  of  the  condition,  and  do  not 
require  more  than  mention  of  their  occasional  existence  in  such  cases. 
Mauclaire  has  recently  described  two  anatomic  varieties  of  tuberculous 
arthropathy  of  the  knee  which  have  come  under  his  observation.  The 
first  consisted  of  an  arthritis  with  rice  bodies,  the  patient  recovering 
rapidly  after  operation  without  tendency  to  fungous  synovitis,  as  is  some- 
times observed.  The  other  was  arthritis  with  gelatinous  effusion,  but 
with  slight  injury  to  the  articular  surfaces,  although  there  was  some  fun- 
gous change  in  the  joint  and  tuberculous  osteitis  of  the  patella. 


CHAPTER  LXVIII 

TREATMENT  OF  TUBERCULOSIS  OF  BONES  AND  JOINTS 

IT  is  possible  to  consider  but  briefly  the  principles  upon  which  is 
based  the  management  of  tuberculous  bones  and  joints.  Obviously, 
no  attempt  can  be  made  to  discuss  special  methods  of  treatment,  par- 
ticular mechanical  contrivances,  or  other  technical  features. 

The  treatment  consists,  first,  of  general  hygienic  management,  and, 
secondly,  local  measures,  which  may  be  non-operative  or  purely  surgical. 

General  Hygienic  Management. — The  hygienic  treatment  of  tu- 
berculosis of  bones  and  joints  is  identical  with  that  of  tuberculosis  of  the 
lymphatic  glands,  to  which  attention  has  been  directed.  It  is  important 
to  emphasize  again  the  inestimable  value  of  an  out-of-door  existence, 
combined  with  a  suitable  environment  at  the  seashore,  the  country,  or 
the  mountains.  It  is  possible  that  the  wonderful  advantages  accruing 
from  the  application  of  these  principles  of  treatment  are  more  conspicu- 
ous in  bone  and  joint  tuberculosis  than  in  cases  of  glandular  involvement. 
Greater  recognition  is  being  accorded  by  surgeons  to  the  benefits  resulting 
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from  improved  nutrition  and  increased  individual  resistance.  By  this 
means  direct  surgical  interference  is  often  entirely  avoided,  whereas  in 
other  cases  such  intervention  is  permitted  to  take  place  at  a  time  when  the 
general  vitality  and  condition  of  the  tissues  are  such  as  to  insure  not  only 
a  more  rapid  healing,  but  to  lessen  materially  the  likelihood  of  further 
tuberculous  dissemination. 

In  the  event  of  moderate  fibrous  tissue  proliferation  about  a  tubercu- 
lous focus,  operative  surgery  is  attended  with  much  less  danger  of  general 
tuberculous  infection  than  when  fresh  open  surfaces  are  brought  directly 
in  contact  with  infective  material.  The  process  of  repair  in  such  cases 
consists  essentially  of  the  inclosure  or  encapsulation  of  the  tuberculous 
focus  by  a  barrier  of  protective  connective  tissue. 

Absorption,  as  well  as  elimination  through  abscess  formation,  at  times 
plays  an  important  part  in  an  arrest  of  the  disease,  but  the  formation  of 
granulation  tissue  in  the  periphery  of  the  diseased  area,  and  its  subsequent 
organization,  resulting  in  dense  fibrous  tissue  development,  constitute 
nature's  constructive  efforts  toward  the  arrest  of  the  tuberculous  lesion. 
It  must  be  remembered  that  the  condition  is  tuberculosis  presenting  the 
same  features  of  pathology  as  the  pulmonary  affection,  exhibiting,  it  is 
true,  distinct  differences  in  type,  but,  nevertheless,  subject  to  the  same 
principles,  and  affording  similar  indications  in  the  way  of  therapeutic 
management. 

The  reparative  processes  are  accelerated  directly  in  proportion  to  the 
increased  general  vitality  and  the  local  resistance  of  the  tissues.  The 
essential  consideration,  therefore,  in  all  cases  is  the  primary  effort  to 
fortify  the  general  condition  by  a  conscientious  and  sometimes  radical 
application  of  the  principles  of  nutrition  and  hygiene.  Life  in  the  open 
air,  with  an  abundance  of  nutritious  food  and  opportunity  for  recreation, 
increases  the  reparative  forces  to  an  extent  unequaled  by  any  other 
therapeutic  agent. 

In  those  cases  in  which  the  articular  surface  of  the  joint  is  not  seri- 
ously involved,  although  an  intact  cartilage  may  be  found  to  conceal  an 
extensive  destructive  process  in  the  bone,  general  hygienic  management 
alone  is  sometimes  sufficient  to  bring  about  an  ultimate  quiescence,  if  not 
arrest,  of  the  tuberculous  process.  Even  in  cases  in  which  the  joint  is 
involved  to  such  an  extent  as  to  preclude  the  control  of  the  disease  and  to 
necessitate  active  surgical  intervention  there  may  be  afforded,  through  a 
period  of  rest  in  the  open  air,  with  enforced  nutrition,  a  heightened  soil 
resistance  and  a  suitable  preparation  for  the  surgical  ordeal.  The  im- 
portance of  the  constitutional  treatment,  therefore,  can  scarcely  be 
exaggerated,  and  equals  in  many  instances  the  efficiency  of  all  local  mea- 
sures of  treatment,  including  the  various  forms  of  apparatus. 

The  value  of  the  general  regime,  aside  from  the  immediate  environ- 
ment and  other  features  of  management,  is  dependent  upon  the  amount 
of  sunshine  and  the  number  of  hours  in  the  day  that  the  patient  is  per- 
mitted to  remain  in  the  open  air.  While  the  beneficial  influence  of  fresh 
air  as  a  factor  in  the  management  of  surgical  bone  tuberculosis  among 
children  is  becoming  generally  recognized,  this  feature  of  treatment,  as  a 
rule,  is  not  utilized  to  the  fullest  extent  for  adults.  Its  value,  however, 
for  such  a  class  is  no  less  demonstrable  than  for  those  in  earlier  life.  It 
should  be  emphasized  that,  regardless  of  age,  it  is  of  the  utmost  impor- 
tance to  fortify  the  system  and  increase  the  vital  resistance  through  the 
influence  of  fresh  air,  sunlight,  and  proper  nutrition. 


564  COMPLICATIONS 

Attention  has  been  called  in  previous  chapters  to  the  establishment  of 
numerous  sanatoria  for  the  reception  of  children  with  tuberculous  disease 
of  the  bones,  joints,  and  glands.  The  good  accomplished  by  these  in- 
stitutions in  various  parts  of  the  world  is  but  faintly  appreciated  from  a 
perusal  of  the  reported  results.  Only  by  personal  inspection  may  a  fairly 
comprehensive  idea  be  obtained  as  to  their  truly  beneficent  scope. 

At  Sea  Breeze  Hospital,  upon  Coney  Island,  New  York,  the  children 
remain  in  the  open  air  during  the  entire  twenty-four  hours  of  the  day. 
In  the  daytime  they  are  either  upon  the  beach  or  piazzas,  and  at  night  in 
wards  with  open  windows  upon  all  sides.  Brannan  reports  that  all 
varieties  of  bone,  joint,  and  glandular  tuberculosis  are  received,  four- 
fifths  of  the  patients  representing  advanced  cases.  During  the  four  years 
of  its  existence  the  hospital  has  received  136  patients,  of  whom  68  were 
cases  of  spinal  or  hip  disease.  Although  81  per  cent,  of  these  were  in  an 
advanced  stage,  42  of  the  68  cases  have  been  discharged,  36  per  cent, 
being  cured  and  19  per  cent,  materially  improved. 

In  addition  to  the  results  attained  in  hospitals  of  this  character  a  vast 
amount  of  medical  and  surgical  aid  is  rendered  to  patients  with  tubercu- 
losis of  the  bones  and  joints  in  institutions  established  especially  for  the 
care  of  indigent,  crippled  and  deformed  children.  Provision  for  this  has 
been  made  by  a  few  States  and  large  cities  as  well  as  by  private  individuals. 

It  is  impossible  to  conceive  of  more  practical  and  enduring  philan- 
thropy than  is  represented  in  the  founding  of  the  Widener  Memorial 
Industrial  Training  School  for  Crippled  Children  in  Philadelphia,  a  visit 
to  which  must  ever  remain  an  inspiration  to  those  having  at  heart  the 
welfare  of  unfortunate  children.  The  surgeon  in  charge,  Dr.  De  Forest 
Willard,  has  emphasized  the  importance  of  outdoor  life  by  day  and  by 
night,  cheerful  surroundings,  judicious  opportunity  for  industrial  pursuits, 
and  unlimited  facilities  for  recreation  and  diversion.  He  believes  in 
ample  porches,  the  extension  of  beds  out  of  windows,  roof -gardens,  wheel 
litters,  and  abundance  of  food,  in  addition  to  the  accepted  application  of 
mechanical  and  surgical  procedures.  He  objects  to  tents  as  being  hot  in 
summer  and  cold  in  winter,  and  finds  changes  from  the  seashore  to  the 
mountains  desirable. 

As  stated  in  connection  with  the  hygienic  treatment  of  glandular 
tuberculosis,  there  is  a  conflict  of  opinion  in  regard  to  the  relative  advan- 
tages of  the  sea,  country,  or  mountain  air.  It  is  apparent  that  the  sea- 
coast  sanatoria  upon  the  shores  of  the  Mediterranean  or  the  Adriatic 
are  hardly  suitable  for  comparison  at  all  times  of  the  year  with  resorts 
upon  the  Atlantic  coast,  on  account  of  differing  weather  conditions.  If 
the  good  effects  in  various  locations  are  produced  to  any  extent  by  the 
amount  of  sunshine  and  other  climatic  conditions  affording  an  outdoor 
existence,  it  is  reasonable  to  believe  that  the  very  best  results  can  be 
obtained  in  those  regions  permitting  the  most  complete  elaboration  of  the 
principles  upon  which  depends  the  efficiency  of  the  treatment.  Judged 
by  this  token  alone,  the  climate  of  the  eastern  Rocky  Mountain  slope  offers 
opportunities  for  improvement  from  bone  and  joint  tuberculosis  unsur- 
passed in  any  other  section  of  the  country.  The  every-day  experience  of 
clinicians  in  Colorado  affords  convincing  proof  of  the  truth  of  this  asser- 
tion. The  consensus  of  opinion  among  general  and  orthopedic  surgeons, 
as  well  as  internists,  is  to  the  effect  that,  in  spite  of  the  peculiar  hereditary 
predisposition  on  the  part  of  a  large  portion  of  our  infant  population, 
tuberculous  bone  and  joint  lesions  are  remarkably  rare.  There  is,  be- 
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yond  question,  decidedly  less  tendency  toward  suppuration  and  active 
symptoms  than  is  reported  to  exist  in  other  regions.  Actual  experience 
has  demonstrated  a  shorter  duration  of  the  disease  in  Colorado  and,  as  a 
rule,  the  attainment  of  better  functional  results.  The  details  of  an  open- 
air  regime,  either  within  or  without  sanatoria,  will  be  reserved  for  the 
Treatment  of  Pulmonary  Tuberculosis. 

General  medicinal  measures  are  of  but  slight  avail,  though  tonics 
and  nutrients  are  sometimes  indicated  by  an  anemic,  impoverished  con- 
dition. The  administration  of  the  bacillen  emulsion  of  Koch  is  now  recog- 
nized to  be  of  undoubted  value  for  many  of  these  cases,  and  promises  to 
constitute  one  of  the  exceedingly  important  features  of  treatment. 

The  local  management  of  tuberculous  joint  lesions  includes  non- 
operative  measures  and  active  surgical  intervention.  The  choice  be- 
tween these  two  general  methods  of  procedure  depends  upon  essential 
differences  in  the  type  of  the  disease,  its  acuteness,  the  extent  of  destruc- 
tive change,  location,  impairment  of  function,  presence  of  suppuration, 
especially  if  associated  with  secondary  infection,  the  danger  to  life,  exis- 
tence of  tuberculous  foci  in  other  parts  of  the  body,  and  the  age  of  the 
patient. 

The  decision  should  rest  not  solely  upon  the  consideration  of  a  single 
factor,  but  rather  upon  a  review  of  all  the  clinical  features.  It  is  essential 
that  a  well-sustained  estimate  be  made  of  their  bearing  upon  the  life  of  the 
individual  and  the  preservation  of  function.  It  is  clearly  the  duty  of  the 
surgeon  to  be  prepared  to  employ  all  rational  measures  with  a  wise  dis- 
crimination according  to  widely  varying  conditions,  to  the  end  that  life 
may  be  saved  without  unnecessary  mutilation.  Treatment  along  the 
lines  of  conservative  surgery  has  been  productive  of  highly  gratifying 
results,  save  in  those  instances  demanding  immediate  operative  interfer- 
ence upon  the  basis  of  certain  clinical  or  pathologic  data.  In  the  latter 
event  mechanical  contrivances  are  as  much  out  of  place  as  amputation 
would  be  in  favorable  cases.  When  the  exigency  exists,  however,  there 
should  be  no  hesitation  even  in  sacrificing  a  limb  in  order  to  preserve 
life. 

In  general,  it  may  be  stated  that  in  children  with  tuberculous  bones 
and  joints  the  field  of  operative  surgery  is  comparatively  limited.  At 
this  age  the  lymphatic  spaces  are  more  permeable  and  there  is  greater 
danger  of  dissemination  of  the  disease.  This  is  particularly  true  if  opera- 
tions are  performed  before  opportunity  is  afforded  for  abundant  fibrous 
tissue  formation  about  a  tuberculous  area.  Fibrosis  takes  place  much 
more  quickly  among  children  than  adults,  on  account  of  the  rapidly  form- 
ing granulation  tissue  in  early  life.  Thus  the  process  of  repair  is  often 
sufficient  in  the  very  young  to  insure  such  a  degree  of  arrest  of  the  tuber- 
culous process  as  would  be  impossible  in  later  life.  At  the  same  time,  after 
growth  has  been  attained,  excision  of  a  tuberculous  area  does  not  involve 
the  loss  of  as  wide  a  portion  of  healthy  bone  as  is  true  in  the  growing 
tissues  of  children. 

Nichols  has  shown  that  there  is  an  undoubted  tuberculous  infection  of 
bone,  at  least  an  inch  beyond  the  limits  of  its  macroscopic  appearance, 
thus  suggesting  the  expediency  of  removing  a  considerable  portion  of  ap- 
parently unaffected  bone  whenever  excision  is  practised.  Such  a  proced- 
ure, unfortunately,  involves  a  site  of  operation  outside  the  protective  bar- 
riers of  fibrous  tissue  formation,  and  does  away  at  once  with  the  advantages 
derived  from  this  source,  to  which  allusion  has  been  made.  Again,  it  is 
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questionable  if  it  is  always  advisable  to  attempt  the  complete  removal 
of  infected  tissues.  As  a  matter  of  fact,  the  operation  is  often  more  or 
less  incomplete  at  best,  though  attended  by  excellent  results,  thus  sug- 
gesting the  important  role  of  the  natural  reparative  forces.  Therefore, 
operations  upon  children,  in  whom  the  constructive  efforts  toward  arrest 
are  most  pronounced,  are  to  be  avoided  on  account  of  the  unnecessary 
sacrifice  of  healthy  bone  and  the  greater  likelihood  of  further  extension 
of  the  process.  In  this  connection  it  is  well  to  call  attention  to  the  fact 
that  in  nearly  all  cases  the  bone  lesion  is  secondary  to  other  foci  in  the 
lymphatic  glands.  The  removal  of  the  secondary  focus  is  not  followed 
by  a  complete  restoration  of  health  unless  the  surgical  treatment  is 
accompanied  by  so  complete  an  elaboration  of  the  principles  of  hygienic 
management  as  to  insure  the  encapsulation  of  the  primary  seat  of  dis- 
ease. In  adults  the  primary  focus  is  more  likely  to  be  quiescent,  if  not 
entirely  arrested,  and  the  extirpation,  therefore,  of  the  local  secondary 
lesion,  even  of  long  standing,  is  less  apt  to  be  followed  by  renewed  in- 
fection than  in  early  life.  Conservative  measures,  then,  are  to  be  em- 
ployed in  children  whenever  not  positively  contraindicated. 

Local  non-operative  procedures  consist  of  the  application  of  such  vary- 
ing forms  of  apparatus  as  will  enforce  rest  and  secure  a  degree  of  fixation 
and  extension.  As  far  as  the  local  treatment  is  concerned,  these  three 
conditions,  exclusive  of  the  Bier  hyperemia  to  be  presently  described, 
constitute  the  essential  desiderata  in  an  effort  to  arrest  the  tuberculous 
process.  Thus  protection  is  also  afforded  against  further  injury,  and 
suppuration  rendered  less  likely.  The  ultimate  preservation  of  the  func- 
tion of  the  joint  is  rendered  more  probable  as  the  local  irritation  subsides. 
Fixation  of  the  joint,  with  complete  rest  and  traction,  not  only  lessens 
the  joint  pressure,  but  relieves  pain  and  muscular  spasm. 

Bradford  attaches  especial  importance  in  joint  tuberculosis  to  the 
protection  of  the  tissues  from  trauma. 

Wilson  regards  fixation,  in  addition  to  weight-bearing,  as  of  exceeding 
value  in  most  cases  of  tuberculous  hip  disease.  He  believes  that  circula- 
tory stasis  is  avoided  by  the  constitutional  vigor  imparted  by  outdoor 
life.  In  the  same  way  atrophy  from  disuse  is  prevented  to  a  considerable 
extent.  Codivilla,  of  the  Royal  Orthopedic  Institute  of  Bologna,  con- 
siders the  best  method  for  the  cure  of  tuberculous  arthritis  to  be  immobili- 
zation of  the  joints.  He  ascribes  atrophy  and  articular  rigidity  directly 
to  the  tuberculous  process,  since  these  take  place  whether  or  not  motion 
is  permitted.  He  thinks  fixation  produces  but  a  small  part  of  the 
rigidity  of  the  joint.  Immobilization  by  a  plaster  and  traction  are  em- 
ployed during  the  period  of  inflammatory  symptoms  and  followed  subse- 
quently by  very  slight  and  gradual  motion. 

Goldthwait  differs  from  the  majority  of  orthopedic  surgeons  in  be- 
lieving that  the  joint  should  not  be  absolutely  confined.  He  favors 
merely  a  limitation  of  function  rather  than  complete  fixation.  He  limits 
the  motion  of  the  joint  only  to  such  an  extent  as  will  control  the  symptoms, 
and  permits  the  use  of  the  joint  up  to  the  point  of  toleration,  believing  that 
by  this  means  there  results  less  disturbance  of  the  circulation  and  nutri- 
tion. In  other  words,  he  regards  the  principles  of  treatment  of  tubercu- 
lous joint  lesions  as  closely  analogous  to,  if  not  identical  with,  those  in- 
volved in  the  management  of  pulmonary  tuberculosis.  He  takes  the 
position  that  the  respiratory  function  in  the  latter  cases  should  be  in  no 
way  restricted,  and  in  order  still  further  to  increase  respiratory  effort, 
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he  advocates  considerable  activity  in  high  altitudes,  combined  with  special 
exercises  along  the  lines  of  pulmonary  gymnastics.  His  conclusion  as  to 
the  wisdom  of  retaining  a  limited  function  of  affected  joints  is  entitled  to 
an  appreciative  consideration,  for  his  views  are  based  upon  an  experience 
sufficient  to  carry  conviction  as  to  the  accuracy  of  his  opinion.  The 
principles  of  treatment  of  the  pulmonary  involvement,  however,  as  re- 
gards exercise,  should  not  be  accepted  as  belonging  to  the  same  category 
with  those  applicable  to  affected  joints.  In  one  case  the  condition  is 
purely  local,  not  directly  involving  the  preservation  of  life,  and  subject 
almost  entirely  to  mechanical  principles.  In  the  other,  the  vital  organs 
affected  are  constantly  performing  the  function  necessary  for  the  con- 
tinuance of  life. 

Nearly  all  orthopedic  surgeons  agree  that  after  the  acute  stage  has 
been  passed,  with  extension  in  the  recumbent  position,  limited  motion 
may  be  cautiously  permitted,  provided  the  diseased  joint  is  protected 
from  bearing  the  weight  of  the  body.  It  is  manifestly  impossible  to 
discuss  the  relative  merits  of  the  various  methods  of  securing  rest,  fix- 
ation, and  extension  for  the  tuberculous  joint,  or  to  enter  into  a  con- 
sideration of  the  numerous  special  appliances,  all  of  which  aim  to  afford 
as  much  protection  as  possible  to  the  joint.  The  purely  technical  con- 
sideration of  mechanical  contrivances  is  strictly  within  the  province  of 
the  orthopedic  surgeon. 

In  contradistinction  to  the  employment  of  apparatus  whose  action 
is  confined  as  far  as  possible  to  the  restriction  of  motion,  utilization  is 
sometimes  made  of  passive  congestion  without  confinement  of  the  joint. 
The  so-called  Bier  treatment  of  tuberculous  joints  consists  of  the  establish- 
ment, through  mechanical  means,  of  a  localized  passive  congestion. 
The  venous  circulation  is  constricted  by  a  rubber  bandage  above  the 
affected  joint,  applied  in  such  a  manner  as  not  to  interfere  with  the 
arterial  supply.  In  order  to  localize  the  congestion  the  limb  is  bandaged 
from  its  distal  portion  nearly  to  the  lower  part  of  the  tuberculous  joint. 
The  principle  of  treatment  is  based  upon  the  clinical  fact  that  pulmonary 
tuberculosis  is  seldom  observed  in  people  suffering  from  passive  conges- 
tion of  the  lungs  incident  to  cardiac  disturbance.  The  venous  congestion 
is  believed  to  increase  phagocytosis,  stimulate  absorption,  diminish  the 
activity  of  the  disease,  and  accelerate  the  formation  of  fibrous  tissue. 
Relief  of  pain  and  other  beneficial  results  occasionally  attend  the  employ- 
ment of  this  method.  It  would  seem  that,  if  it  be  used  at  all  in  the  treat- 
ment of  joint  tuberculosis,  it  should  not  be  permitted  to  supplant  entirely 
the  protection  afforded  by  rest  and  fixation  of  the  joint. 

In  the  employment  of  this  method  the  best  results  are  obtained  only 
by  a  correct  adjustment  of  the  bandage.  The  artificial  increase  of  red- 
ness, swelling,  and  heat  is  regulated  by  the  amount  of  constriction.  It 
is  possible  that  difficulties  may  be  encountered  by  some  in  determining 
the  degree  and  duration  of  the  hyperemia  appropriate  for  individual  cases. 
It  is  regarded  as  essential  that  the  bandage  should  never  produce  pain, 
that  the  pulse  should  be  easily  felt  after  its  application,  and  that  the  limb 
should  remain  warm.  The  duration  of  the  hyperemia  resulting  from  the 
application  of  the  bandage,  and  the  time  during  which  this  method  of 
treatment  should  be  continued,  are  subject  to  considerable  variation 
according  to  the  character  of  the  conditions.  As  a  rule,  the  bandage 
should  be  applied  from  one  to  four  hours  a  day,  although  not  continuously 
for  more  than  two  hours.  Meyer,  however,  often  permits  the  bandage  to 
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remain  as  long  as  twenty-two  hours,  having  it  removed  only  for  the  sake 
of  applying  massage. 

The  technic  of  the  hyperemia  treatment  of  surgical  tuberculosis  has 
been  demonstrated  in  this  country  by  Bier's  assistant,  Schmieden,  of 
Berlin.  According  to  his  explanation,  the  description  of  students  who 
have  visited  Bier's  clinic,  and  the  reports  of  American  surgeons  who  have 
elaborated  this  treatment,  it  is  evident  that  the  practical  application  of 
the  method  is  very  simple  and  the  results  often  gratifying  to  a  remarkable 
degree.  A  disadvantage  in  some  cases,  particularly  in  severe  joint  affec- 
tions, is  the  prolonged  period  of  time  (from  nine  months  to  one  year)  dur- 
ing which  the  hyperemia  must  be  continued.  While  the  treatment  is 
applicable  to  nearly  all  cases,  technical  difficulties  have  prevented  its 
employment  in  hip-joint  disease.  Advocates  of  this  method  insist  that 
the  joint  must  not  be  kept  in  fixation,  but  that  slight  exercises  should  be 
permitted,  and  increased  with  continued  improvement.  The  primary 
object  in  the  treatment  of  a  tuberculous  joint  is  not  merely  to  promote 
the  healing  process,  but  to  prevent  the  development  of  permanent  stiff- 
ness. The  maintenance  of  mobility,  then,  even  if  at  the  expense  of  con- 
siderable time,  is  of  vastly  greater  importance  than  a  short  convalescence 
from  a  mutilating  procedure  without  restoration  of  the  function  of  the 
joint.  Bier  believes  that  ankylosis  in  many  instances  is  not  produced  by 
the  tuberculous  process,  but  by  the  irrational  fixation  of  the  joint.  He 
insists,  however,  that  the  excessive  use  of  the  bandage  should  be  avoided. 

It  is  advised  that  the  bandage  should  be  of  soft  rubber,  about  6  cm. 
wide.  It  should  be  wound  slowly  and  evenly  around  the  limb,  each  turn 
overlapping  the  one  preceding  in  order  to  insure  an  even  distribution  of 
the  pressure.  Following  its  application  the  inflammation  is  apparently 
more  intense,  although  pain  may  entirely  disappear.  With  the  increased 
inflammatory  condition  in  that  portion  of  the  extremity  below  the  bandage 
the  skin  becomes  of  a  slightly  bluish-red  color,  but  there  should  be  no 
mottling  or  paresthesia,  and,  as  previously  stated,  the  limb  must  remain 
warm. 

Cupping  glasses  are  often  used  in  cases  of  softening  and  of  abscess 
formation,  with  or  without  fistulous  openings.  Abscesses  are  opened 
by  very  small  incisions,  after  which  the  suction  glass  is  applied  and 
opportunity  for  mixed  infection  reduced  to  a  minimum.  As  a  result 
of  its  employment  evacuation  of  the  broken-down  contents  is  facilitated 
and  hyperemia  induced  in  the  walls  of  the  abscess  cavity  as  well  as  of  the 
fistula. 

All  cases  of  tuberculous  joints  having  fistulous  openings  are  subjected 
by  Bier  to  the  hyperemia  treatment,  by  means  of  both  the  rubber  bandage 
and  the  cupping  glasses.  In  the  opinion  of  most  surgeons  who  have  had 
opportunity  for  personal  observation,  the  Bier  hyperemia  treatment 
represents  a  most  valuable  method  of  management. 

The  purely  surgical  procedures  consist  of  amputation,  excision  of 
joint,  erasion  of  bone,  and  the  management  of  tuberculous  abscess.  Am- 
putation is  occasionally  demanded  in  adults  on  account  of  complete 
or  extensive  destruction  of  bone  and  a  greatly  impaired  general  resistance. 
The  sacrifice  of  the  limb  is  especially  indicated,  if,  in  spite  of  the  best  of 
food  and  surroundings,  the  general  condition  is  shown  to  grow  progres- 
sively worse. 

Excision  of  the  joint,  which  consists  of  the  complete  removal  of  ^the 
articular  surface  of  the  diseased  bones,  is  not  uncommonly  practised 
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in  adults  and  sometimes  in  children.  The  indication  for  the  operation 
is  the  known  extensive  destruction  of  the  articulating  surfaces,  render- 
ing the  joint  utterly  useless,  and  presenting,  at  the  same  time,  a  constant 
menace  to  the  patient  on  account  of  the  possibility  of  further  tubercu- 
lous dissemination. 

Erasion  or  the  removal  of  a  localized  area  of  bone  is  sometimes  possible 
without  resorting  to  complete  excision.  It  consists  of  the  extirpation  of 
diseased  bone  tissue  by  means  of  knife,  gouge,  curet,  or  scissors,  followed 
by  the  free  use  of  iodin,  pure  phenol,  or  alcohol,  in  order  to  avoid  the 
danger  of  secondary  infections  or  extension  of  the  tuberculous  disease. 

The  treatment  of  tuberculous  abscesses  should  vary  to  some  extent 
according  to  the  evidences  of  general  infection  and  the  impairment  of 
function.  In  case  of  considerable  temperature  elevation,  with  or  with- 
out chilling,  together  with  a  deterioration  in  the  general  condition,  in- 
cision and  drainage  should  be  performed  with  as  thorough  disinfection 
of  the  cavity  as  possible.  Sterile  abscesses  should  be  closed  without 
drainage  under  rigid  aseptic  precautions.  If  tubercle  bacilli  are  present, 
Young  recommends  the  cauterization  of  the  incision  before  the  sac  is 
opened,  a  thorough  curettage,  partial  closure,  and  drainage  for  not  over 
forty-eight  hours.  In  case  of  mixed  infection  in  addition  to  incision  and 
curettage,  washing  of  the  abscess  cavity  with  formalin  solution  is  recom- 
mended. If  the  presence  of  the  abscess  occasions  merely  an  interference 
of  function  without  a  general  systemic  infection,  efforts  toward  the  re- 
moval of  the  pus  by  repeated  aspiration  are  to  be  employed  before  re- 
sorting to  the  open  incision.  Aspiration  is  preferable  in  such  cases  on 
account  of  the  greatly  lessened  danger  of  extension  of  the  disease,  the 
avoidance  of  secondary  infection  and  of  general  septicemia  through  con- 
tamination from  a  discharging  sinus.  The  question  of  interference  with 
closed  tuberculous  abscesses  of  bone  or  joint  origin,  without  secondary 
infection  or  disturbance  of  function,  remains  more  or  less  sub  judice. 
Certain  it  is  that  in  many  cases  the  impracticability  of  a  complete  exci- 
sion of  the  tuberculous  area,  the  possibility  of  resulting  sinuses,  and  the 
secondary  infection  afford  strong  arguments  against  precipitate  surgical 
interference. 

In  cases  of  chronic  discharging  tuberculous  sinuses  Beck  has  reported 
excellent  results  from  the  injection  of  the  fistulous  tracts  with  a  preparation 
of  bismuth  vaselin  paste,  to  which  reference  has  been  made  upon  page 
493.  Lilienthal  strongly  recommends  the  treatment  of  such  cases  by  the 
application  of  iodoformized  wax.  After  cleansing,  the  open  cavity  is  rilled 
with  a  preparation  consisting  of  iodoform,  60  per  cent.,  sesame  oil  and 
spermaceti,  of  each,  20  per  cent.  If  this,  while  in  a  soft,  semiliquid  state, 
is  pressed  firmly  into  the  cavity,  the  paste  either  may  become  absorbed  or 
may  be  gradually  forced  out  by  healthy  granulations.  Symptoms  of 
iodoform  poisoning  from  the  use  of  this  method  are  infrequent.  Nove- 
Josserand,  of  Lyons,  has  reported  very  excellent  results  by  careful  evacua- 
tion of  bony  and  articular  cavities,  followed  by  the  injection  of  Mosetig's 
iodoformized  mixture,  the  ultimate  functional  integrity  of  the  parts  not 
being  jeopardized  by  this  method. 

When  cultures  taken  from  fistulous  tracts  show  "tubercle  bacilli, 
Young  sometimes  advises  the  application  of  a  saturated  solution  of  methyl- 
ene-blue  after  curettage.  Much  benefit  may  be  derived  in  many  instances 
from  the  cautious  employment  of  either. the  tuberculin  or  vaccine  therapy, 
or  both,  according  to  the  presence  or  absence  of  mixed  infection. 
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SECTION  VI 
TUBERCULOSIS  OF  THE  ALIMENTARY  TRACT 


CHAPTER  LXIX 
ETIOLOGIC  AND  ANATOMIC  FACTORS 

TUBERCLE  deposit  may  take  place  throughout  the  entire  course  of 
the  digestive  canal  from  the  lips  to  the  anus,  although  a  very  consider- 
able difference  is  noted  in  the  various  parts  as  to  the  frequency  of  involve- 
ment. Inasmuch  as  the  relative  merits  of  the  respiratory  and  digestive 
systems  in  offering  a  port  of  entry  to  the  bacillus  have  been  reviewed 
in  detail,  it  is  unnecessary,  at  this  time,  to  discuss  the  alimentary  canal 
as  a  channel  of  initial  tuberculous  infection.  Attention  is  directed  solely 
to  the  various  sites  of  tubercle  deposit  along  the  via  naturales,  in  connec- 
tion with  diverse  etiologic  factors  of  an  anatomic  or  physiologic  nature. 

Tuberculous  lesions  of  the  buccal  mucous  membrane  are  exceedingly 
infrequent.  In  view  of  the  passage  of  bacilli-laden  sputum  through 
the  mouths  of  consumptives  in  the  act  of  expectorating,  it  is  apparent 
that,  in  addition  to  certain  anatomic  conditions  producing  a  relative 
invulnerability  of  tissues,  there  must  be  present  other  considerations 
of  a  physiologic,  chemic,  and  mechanic  nature,  in  explanation  of  the 
rarity  of  local  infection.  The  squamous  epithelium  of  the  buccal  mu- 
cosa,  in  the  absence  of  injury,  is  almost  impermeable  by  the  bacilli,  in 
marked  contrast  to  the  columnar  epithelium  of  the  small  intestine. 
Cornet  has  called  attention  to  the  thickening  of  the  mucous  membrane 
of  the  mouth  by  the  continual  mechanic  friction  induced  by  mastication. 

It  has  been  asserted  by  some  observers  that  the  infrequency  of  oral 
tuberculosis  is  due  to  the  fact  that  infective  material  is  seldom  retained 
within  the  mouth,  being  either  swallowed  or  expectorated  without  delay. 
This  explanation  would  seem  to  be  quite  insufficient  in  view  of  the  facili- 
ties for  retention  of  microorganisms  in  the  numerous  recesses  of  the  mouth. 
Bacilli  have  been  found  in  decayed  teeth,  and  there  is  no  reason  why  they 
may  not  be  present  in  the  fold  between  the  cheek  and  the  gums.  The 
removal  of  a  carious  tooth  in  a  consumptive  is  occasionally  followed  in 
the  course  of  some  months  by  necrosis  of  the  jaw,  suggesting  the  possi- 
bility of  an  extension  of  the  infection  through  the  open  extraction 
wound. 

The  mouth  is  known  to  contain  a  most  luxuriant  bacterial  flora,  repre- 
senting many  varieties  of  microorganisms.  While  the  mouth  and  entire 
digestive  tract  of  an  infant  at  birth  are  absolutely  sterile,  there  shortly 
appear  in  the  stools  colon  bacilli,  yeast-cells,  and  the  bacillus  lactis  aero- 
genes.  The  belief  in  some  quarters  that  the  presence  of  these  germs  was 
even  essential  to  life  has  been  disproved  by  the  experiments  of  Nuttall, 
who  found  guinea-pigs  to  thrive  after  the  establishment  and  maintenance 
of  a  perfectly  sterile  condition  of  the  alimentary  canal  for  a  considerable 
period.  The  mouth  is,  indeed,  the  habitat  of  innumerable  germs  of 
varying  description,  their  place  of  abode  not  necessarily  being  confined  to 
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concealed  recesses.  It  is  likely  that  the  action  of  these  microorganisms 
upon  the  secretions  within  the  mouth  is  such  as  to  exert  an  inhibitive 
effect  upon  the  development  of  the  bacilli.  It  is  not  clear  whether  the 
influence  opposed  to  local  bacillary  infection  relates  to  the  conversion  of 
the  normal  alkaline  saliva  into  an  acid  secretion  by  the  presence  of  the 
various  germs,  or  to  the  action  of  certain  bactericidal  properties  of  the 
mucus.  With  an  unbroken  continuity  of  the  mucous  membrane,  local 
infection  is  extremely  infrequent,  but  the  rarity  of  buccal  tuberculosis 
may  hardly  be  explained  by  a  supposed  absence  of  the  infective  agent. 

The  site  of  nearly  all  tuberculous  lesions  within  the  mouth  is  found  in 
excoriations  of  the  mucosa  following  previous  injury  or  disease.  Local 
mechanic  irritation  of  the  tongue  arising  from  a  sharp  projecting  tooth 
has  been  known  to  afford  a  lodging-place  for  tubercle  bacilli  among 
advanced  consumptives.  It  has  not  been  shown,  however,  that  such 
irritants  as  alcohol  and  tobacco  have  an  especial  predisposing  influence 
upon  the  development  of  the  local  condition. 

The  tongue  is  infrequently  involved  upon  its  upper  or  lower  surfaces, 
the  tip  and  lateral  margins  being  the  most  common  seat  of  the  tubercle  de- 
posit. The  process  is  usually  quite  superficial,  consisting  of  infiltration  or 
shallow  ulcerations.  The  outline,  as  a  rule,  is  irregular,  and  the  edges 
are  slightly  beveled.  Small  yellowish-gray  spots  may  be  discerned  here 
and  there  upon  the  reddish,  granulating  surface.  There  is  but  little  sur- 
rounding induration,  although  after  complete  cicatrization  this  is  some- 
times noted.  In  exceptional  cases  a  tuberculous  tumor  may  be  found 
either  upon  the  dorsum  or  along  the  lateral  margin.  I  have  recently 
observed  such  a  mass  upon  the  left  lateral  margin  of  the  tongue,  the  patient 
having  extensive  pulmonary  involvement  together  with  local  lesions  upon 
both  tonsils.  The  tumor  of  the  tongue  is  shown  in  Plate  21,  Fig.  1.  The 
pain  and  other  subjective  symptoms  are,  as  a  rule,  comparatively  slight,  in 
contradistinction  to  the  discomfort  and  suffering  experienced  in  the  event 
of  tuberculous  involvement  of  the  soft  palate,  tonsils,  and  pharynx. 
Seldom  is  there  found  a  secondary  enlargement  of  the  cervical  glands. 

Tuberculosis  of  the  gums  conforms  in  general  to  the  type  of  lesions 
found  upon  the  tongue  and  hard  palate,  the  infection  being,  as  a  rule, 
relatively  benign.  While  superficial  lesions  predominate,  deep  tuber- 
culous ulceration  occasionally  takes  place.  Levy  has  recently  shown 
a  typical  deep  ulceration  extending  to  a  necrotic  alveolar  process,  the 
diagnosis  being  confirmed  by  examination  of  the  infected  tissues,  in 
which  were  found  well-defined  tubercles  and  few  tubercle  bacilli.  He 
has  also  exhibited  a  series  of  very  interesting  tuberculous  lesions,  involv- 
ing the  hard  palate,  soft  palate,  and  tonsils.  Tuberculosis  of  the  lips 
is  very  uncommon,  and  corresponds  more  or  less  to  the  slow  benign  variety 
of  tuberculous  lesions  of  the  skin,  i.  e.,  lupus  vulgaris.  Unlike  tuberculous 
affections  of  the  pharynx,  soft  palate,  or  tonsils,  the  lesions  are  possessed 
of  but  very  slight  importance,  as  they  influence  almost  to  no  extent  the 
general  prognosis. 

Tuberculosis  of  the  soft  palate  and  pharynx  is  relatively  infrequent, 
but  when  present,  constitutes  a  most  distressing  form  of  the  disease. 
As  a  rule,  the  lesions  are  active  and  rapidly  progressive,  corresponding 
to  a  malignant  type,  in  contradistinction  to  the  local  processes  involving 
the  tongue,  gums,  hard  palate,  and  lips.  The  latter  are  more  frequently 
sluggish,  and  in  many  instances  result  from  purely  local  infection.  When 
the  soft  palate  and  pharynx  are  involved,  pallor  is  usually  observed, 
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with  or  without  a  slight  edematous  swelling.  With  the  thickening  of  the 
mucous  membrane  there  may  be  noticed  the  appearance  of  small  tubercles, 
which  are  seen  as  tiny  yellowish-gray  spots.  Ulceration  soon  takes  place, 
attended  by  pain,  which  is  especially  severe  upon  deglutition. 

In  Plate  22  is  shown  a  tuberculous  ulcer  of  the  palate  in  an  individual 
with  tuberculosis  of  the  lungs,  larynx,  and  bladder,  the  diagnosis  of  the 
latter  condition  being  made  not  only  by  the  clinical  manifestations  and 
the  presence  of  tubercle  bacilli  in  the  urine,  but  also  from  cystoscopic 
examination. 

The  local  condition  is  often  an  accompaniment  or  expression  of  a 
general  miliary  invasion.  It  may  occur,  however,  in  the  later  stages 
of  pulmonary  tuberculosis,  when  the  strength  of  the  patient  is  well- 
nigh  exhausted,  and  the  retention  of  sputum  in  the  pharynx  is  favored 
by  benumbed  local  sensibilities  and  diminished  expulsive  power.  It 
must  not  be  assumed,  despite  these  unusual  opportunities  for  local  in- 
fection, that  the  tubercle  deposit  necessarily  results  from  the  inward  pene- 
tration of  the  pharyngeal  mucosa.  Several  times  I  have  seen  tuberculous 
ulceration  of  the  soft  palate  and  pharynx  in  strong  and  robust  individuals . 
exhibiting  but  very  slight  evidence  of  tuberculous  infection  in  other  parts 
of  the  body.  Recently  there  has  come  under  my  observation  a  man 
with  but  slight  loss  of  weight  and  strength,  but  exhibiting  well-defined 
tuberculous  ulceration  of  the  posterior  wall  of  the  pharynx,  which  devel- 
oped long  before  pulmonary  involvement  was  suspected.  Examination 
of  the  chest  disclosed  the  presence  of  a  quiescent  pulmonary  infection 
unattended  by  expectoration. 

Attention  has  been  called  to  the  frequency  of  tonsillar  infection  in 
pulmonary  phthisis,  and  to  the  occasional  presence  of  bacilli  in  the 
tonsils  of  individuals  exhibiting  no  symptoms  of  tuberculous  disease. 
The  coexistence  of  localized  tonsillar  tuberculosis  in  the  midst  of  far- 
advanced  pulmonary  phthisis  is  sometimes  demonstrable,  but  the  role 
of  the  tonsil  in  constituting  invariably  an  open  pathway  of  infection 
to  the  cervical  glands  is  subject  to  some  question.  Jacobi  has  recently 
called  attention  to  certain  clinical  and  anatomic  facts  which  prejudice 
strongly  the  likelihood  of  frequent  systemic  invasion  by  way  of  the  tonsil. 
He  cites  the  comparatively  few  changes  which  take  place  in  the  cervical 
lymphatic  glands  in  connection  with  inflammation  of  the  tonsils,  and  as- 
sumes that  a  free  communication  between  the  tonsil  and  the  system  by 
way  of  the  lymphatics  is  prevented  by  a  dense  fibrous  structure  inter- 
vening between  the  tonsillar  tissue  and  the  site  of  its  implantation.  He 
believes  that,  as  a  result  of  repeated  acute  and  chronic  inflammatory 
changes  in  the  tonsil,  the  tissues  in  adult  life  are  rendered  less  permeable 
to  bacillary  invasion  than  in  infancy. 

Although  in  advanced  phthisis  the  conditions  are  such  as  to  afford 
unusual  opportunities  for  infection  of  tonsillar  crypts,  yet  there  may  be 
no  macroscopic  evidences  of  tuberculous  involvement.  Genuine  tuber- 
cle deposit  may  be  recognized  by  very  small  grayish  spots  scattered  here 
and  there  over  a  pale,  edematous  tonsil.  Irregular  ulcerative  processes 
are  sometimes  present.  During  a  period  of  six  weeks  I  have  had  oppor- 
tunity to  note  the  progressive  character  of  such  lesions  in  a  woman  with 
active  pulmonary,  pharyngeal,  and  laryngeal  infection.  As  shown  in 
Plate  21,  Fig.  2,  the  superficial  tuberculous  deposit  appeared  upon  the 
right  tonsil,  and  upon  the  posterior  pillar  of  the  fauces  upon  the  left  side 
without  tonsillar  involvement. 


PLATE  22. 


Tuberculosis  of  palate  in  patient  with  tuberculous  involvement  of  lungs,  larynx, 
and  bladder.  Note  irregular  shape,  shallow  ulceration,  yellowish-gray  floor,  slightly 
raised  edges,  and  surrounding  zone  of  hyperemia. 
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Tuberculosis  of  the  esophagus  is  extremely  rare,  and  takes  place  al- 
most invariably  as  a  result  of  extension  from  mediastinal  glands.  Even 
among  consumptives  addicted  to  the  habit  of  swallowing  their  sputum  the 
conditions  are  such  as  almost  to  preclude  an  involvement  of  the  esophageal 
mucosa.  The  smooth  stratified  epithelium  is  assuredly  not  calculated  to 
afford  a  lodging-place  for  bacilli  swept  downward  with  a  bolus  of  infected 
food.  At  the  same  time  individuals  who  have  become  so  exhausted  by 
the  disease  as  involuntarily  to  swallow  their  sputum  are  almost  sure  to 
succumb  to  the  pulmonary  affection  before  the  development  of  esophageal 
tuberculosis.  It  has  been  recorded,  however,  that  tuberculous  mediastinal 
glands  have  become  acutely  inflamed  and  adherent  to  the  esophagus. 
These  may  later  undergo  caseation  and  perforate  the  esophageal  wall, 
presenting  in  some  instances  the  symptoms  of  stenosis.  Partial  occlusion 
of  the  lumen  may  take  place  without  perforation.  It  should  be  borne  in 
mind  that  symptoms  of  constriction  of  the  esophagus  are  sometimes  pres- 
ent without  the  slightest  encroachment  upon  the  lumen,  and  that  occasion- 
ally actual  stenosis  is  unattended  by  subjective  symptoms. 

I  recall  two  cases  which  illustrate  both  of  these  clinical  phenomena, 
in  each  instance  confirmation  being  afforded  by  autopsy.  In  one  the 
patient  died  of  intercurrent  pneumonia,  which  developed  after  removal 
to  the  hospital  for  esophagotomy,  following  very  pronounced  symptoms 
of  constriction  during  a  period  of  a  year  or  more.  The  autopsy,  conducted 
by  Dr.  Axtell  in  the  presence  of  Drs.  Powers,  Sewall,  and  myself,  showed 
no  pathologic  change  in  the  esophagus. 

The  other  patient  was  sent  to  Colorado  on  account  of  a  supposed 
tuberculosis.  The  clinical  manifestations  were  marked  emaciation  and 
cough,  in  the  absence  of  all  symptoms  referable  to  the  esophagus.  There 
was  no  expectoration,  and  the  cough  was  decidedly  paroxysmal  and 
wheezy.  Physical  examination  was  negative,  save  for  the  recognition 
of  sibilant  rales  throughout  the  lungs.  The  clinical  picture  suggested  com- 
pression of  the  trachea,  which  was  apparently  confirmed  by  the  fluoroscope. 
The  patient  expired  after  a  few  weeks  from  suffocation,  and  the  autopsy 
disclosed  the  presence  of  an  esophageal  tumor,  which,  although  not  tuber- 
culous, is  worthy  of  mention  as  illustrating  the  lack  of  relation  between 
the  pathologic  change  in  the  esophageal  wall  and  the  subjective  symptoms. 

Kummel  has  reported  an  extraordinary  case  of  esophageal  tubercu- 
losis in  a  patient  fifty-two  years  old,  alcoholic,  and  suffering  from  pul- 
monary infection.  Four-fifths  of  the  entire  esophagus  was  involved  in 
the  tuberculous  ulceration,  and  yet  no  clinical  symptoms  were  noted 
pointing  to  an  affection  of  the  esophagus. 

Von  Schrotter  reports  two  cases  of  tuberculosis  of  the  esophagus 
recently  observed,  in  each  instance  the  infection  following  a  primary 
involvement  of  the  right  lung,  with  adhesion  of  the  esophageal  wall. 
The  diagnosis  was  made  by  direct  inspection  of  the  lesions  with  the 
esophagoscope. 

Tuberculosis  of  the  stomach  is  exceedingly  rare,  and  is  possessed  of 
but  slight  interest  or  clinical  importance.  It  has  resulted  occasionally 
from  the  extension  of  peritoneal  tuberculosis.  Tuberculous  infection 
of  the  mucous  membrane  of  the  stomach  may  result  from  direct  infection 
and  through  the  medium  of  the  lymphatics  and  the  blood-stream.  It  is 
manifestly  difficult  to  determine  in  individual  instances  whether  a  tuber- 
culous ulcer  of  the  stomach  is  the  primary  seat  of  infection,  with  sub- 
sequent conveyance  through  the  abdominal  lymphatics,  or  the  prior 
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involvement  is  in  the  lymphatic  glands.  Clay  tor  and  Wilkinson  have 
recently  reported  in  detail  a  study  of  a  large  single  tuberculous  ulcer  of 
the  stomach  without  infection  of  other  portions  of  this  organ.  It  ex- 
hibited the  usual  characteristics  of  a  tuberculous  lesion,  the  edges  being 
irregular,  indurated,  and  undermined,  and  the  floor  of  a  cribriform  ap- 
pearance. Upon  histologic  examination  tubercle  bacilli  were  found  in  the 
tissue  in  small  numbers,  but  no  giant-cells. 

The  possibility  of  a  tuberculous  infection  ingrafted  upon  the  site  of  an 
open  gastric  or  pyloric  ulcer  remains  a  somewhat  disputed  question.  In 
general  the  conditions  within  the  stomach  inimical  to  the  development  of 
local  tuberculosis  are  the  dilution  of  the  bacilli,  the  muscular  movements, 
and  the  acid  reaction  of  the  gastric  juice.  In  addition  to  these  factors 
Barchasch  calls  attention  to  the  scarcity  of  lymphatic  follicles  in  the 
stomach-walls,  and  believes  that  important  causes  in  the  development  of 
tuberculous  lesions  in  the  stomach  relate  to  the  increase  of  lymphoid 
follicles  incident  to  chronic  gastric  catarrh.  He  suggests  that,  inasmuch 
.  as  the  pylorus  is  supplied  with  lymphoid  tissue  to  a  greater  extent  than 
other  portions  of  the  stomach,  possibly  stenosis  of  this  region  is  tuberculous 
oftener  than  has  been  supposed.  He  calls  attention  to  the  tuberculous 
ulcer,  the  miliary  tubercle,  the  solitary  tubercle,  and  tumor-like  masses 
in  the  stomach  closely  simulating  carcinoma. 

Boas  recognizes  only  the  tuberculous  granulomata,  the  miliary  in- 
fection of  the  mucous  membrane,  and  the  tuberculous  ulcer,  which  is  the 
most  frequent  of  all.  Barchasch  has  reported  4  cases  of  stenosis  of  the 
pylorus  resulting  from  tuberculous  processes,  but  has  been  able  to  find  a 
record  of  but  5  cases  of  primary  tuberculosis  of  the  stomach.  Mouchet 
has  recently  published  the  details  of  2  cases  of  tuberculous  disease  of  this 
organ.  According  to  Claytor  and  Wilkinson,  but  15  positive  cases  and  9 
doubtful  were  collected  by  Hamilton  after  a  study  of  the  literature,  while 
Blumer  found  30  apparently  authentic  instances  of  the  infection.  They 
also  refer  to  Arloing's  collection  of  147  cases,  to  the  finding  by  Simmonds 
of  1  instance  among  100  cases  of  general  miliary  tuberculosis,  and  to 
Frerichs'  report  of  3  among  30  similar  cases,  but  of  only  7  out  of  250  cases 
of  chronic  tuberculosis.  Again  borrowing  from  the  same  authors,  it  is 
shown  that  autopsy  statistics  upon  tuberculous  patients  disclosed  43 
cases  of  tuberculosis  of  the  stomach  as  a  result  of  7169  postmortem  exami- 
nations, or  0.7  per  cent.  They  call  attention  to  the  fact  that  the  reported 
frequency  of  involvement  of  the  pyloric  region  has  been  explained  by 
Virchow  and  Rokitansky  by»  the  more  numerous  lymphatic  follicles  in 
this  locality. 


CHAPTER  LXX 
TUBERCULOSIS  OF  THE  INTESTINE 

ALLUSION  has  been  made  in  earlier  pages  to  the  results  of  pathologic 
research  and  experimental  study,  which  demonstrate  conclusively  the 
importance  of  the  digestive  tract  as  a  direct  avenue  for  the  primary 
invasion  of  the  system  by  tubercle  bacilli. 
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Local  tuberculous  processes  in  the  intestinal  wall,  especially  in  adults 
are  secondary  in  the  majority  of  instances  to  involvement  of  other  parts. 
They  undoubtedly  take  place  in  consumptives  as  the  result  of  unusual 
local  exposure  to  infection,  with  an  added  vulnerability  of  tissues  in- 
duced by  virtue  of  the  original  disease.  Primary  tubercle  deposit  in  the 
intestine,  though  less  infrequent  than  formerly  supposed,  is  decidedly 
more  rare  than  the  secondary  infection.  Fiirst  has  collected  the  histories 
of  160  authenticated  cases  of  primary  intestinal  involvement.  Many 
cases  are  reported  by  such  authors  as  Demme,  Baginsky,  Epstein,  Orth, 
Kossel,  Lubarsch,  Eisenhardt,  Hermsdorf,  Klemperer,  Wyss,  Ollivier, 
Ganghofner,  Herterich,  Ipsen,  Hunter,  Raw,  Bonome,  Fibiger,  and 
Jensen.  Maylard  has  quoted  Bonome's  extensive  investigations.  He 
found  among  769  autopsies  upon  tuberculous  subjects,  126  examples  of 
primary  infection  of  the  intestine.  Orth  reports  that,  from  a  recent  ob- 
servation of  44  tuberculous  children,  primary  intestinal  tuberculosis  was 
present  in  10  per  cent,  of  the  cases.  Fischer  has  very  recently  recorded 
3  cases  of  primary  intestinal  tuberculosis  in  adults.  In  one  case  there  was 
a  primary  non-ulcerative  lesion  in  the  gut  without  involvement  in  other 
regions  of  the  body.  The  other  two  were  cases  of  general  miliary  tuber- 
culosis arising  from  previous  localized  processes  in  the  intestine.  It  has 
been  shown  that  a  considerable  number  of  primary  lesions  of  the  intestine 
were  caused  by  tubercle  bacilli  of  the  bovine  type. 

Bovaird  has  called  attention  to  the  lack  of  uniformity  in  the  results 
reported  by  various  observers  regarding  the  prevalence  of  primary  in- 
testinal infection  in  tuberculous  children  who  have  come  to  autopsy. 
Among  American  observers,  out  of  369  autopsies,  but  5,  or  1J  per  cent., 
disclosed  a  primary  tuberculous  deposit  in  the  intestine.  The  Germans 
report  9  cases,  or  4  per  cent.,  out  of  236  autopsies.  From  among  128 
autopsies  reported  by  the  French  there  was  no  instance  of  primary 
intestinal  disease.  The  English,  however,  have  observed  136  cases,  or  18 
per  cent.,  out  of  748  autopsies.  After  allowing  for  the  apparent  dis- 
crepancies in  these  reports,  it  may  reasonably  be  inferred  that  primary 
tuberculous  lesions  of  the  intestine  occur  at  most  in  but  a  small  percentage 
of  cases.  The  significance  of  the  preceding  statistics  is  enhanced  by  con- 
sideration of  the  fact  that  little  children  are  exposed  to  the  dangers  of 
infected  food  to  a  far  greater  extent  than  adults,  on  account  of  the  pre- 
ponderance of  milk  as  an  article  of  diet,  and  the  much  greater  delicacy  of 
the  intestinal  structures.  The  thought  arises  if  the  greater  prevalence  of 
abdominal  tuberculosis  in  England  is  not  due  to  a  correspondingly  in- 
creased frequency  of  infection  in  cattle.  This  assumption,  however,  is 
not  borne  out  by  statistical  data  concerning  bovine  tuberculosis. 

On  the  other  hand,  tuberculous  processes  in  the  intestine  are  extremely 
frequent  among  individuals  suffering  from  antecedent  pulmonary  involve- 
ment. In  the  Second  Annual  Report  of  the  Henry  Phipps  Institute  for 
the  Study,  Treatment,  and  Prevention  of  Tuberculosis,  White  reports,  out 
of  a  total  of  143  autopsies  upon  consumptives,  45  cases  exhibiting  well- 
defined  tubercle  deposit  in  the  small  intestine,  involving  chiefly  the  ileum 
and  the  vicinity  of  the  appendix.  In  the  following  year,  put  of  57  autop- 
sies conducted,  tuberculous  ulcers  were  found  in  the  jejunum  in  7  cases,  in 
the  ileum  in  32,  and  in  18  cases  in  which  the  location  is  not  cited.  In 
the  past  year,  among  66  autopsies  upon  pulmonary  invalids,  tuberculous 
ulceration  of  the  jejunum  was  observed  in  20  instances,  or  30.3  per  cent., 
and  of  the  ileum  in  36  cases,  or  54.55  per  cent.  It  is  stated  that  in  these 
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subjects  the  number  of  ulcers  in  the  jejunum  was  greater  in  the  vicinity 
of  the  ileum,  while  those  in  the  ileum  were  more  numerous  in  the  neighbor- 
hood of  the  cecum.  The  ulcerations  in  the  ileum  were  larger,  deeper,  and 
more  frequently  associated  with  localized  peritonitis  than  in  the  jejunum. 

These  results  show  a  smaller  percentage  of  tuberculous  processes 
in  the  intestine  than  are  reported  by  other  observers.  According  to 
Cornet,  Eichhorst  found  intestinal  ulcers  in  21.9  per  cent,  of  462  au- 
topsies upon  pulmonary  invalids;  Heinze,  51  per  cent,  in  1226  cases; 
Honing,  in  70  per  cent. ;  Weigert  and  Orth,  in  90  per  cent. ;  and  Herx- 
heimer,  in  57  cases  out  of  58.  Hemmeter  has  reported  the  results  of  a 
detailed  examination  of  the  alimentary  canal,  mesentery,  and  omentum 
in  56  autopsies  of  people  dead  from  pulmonary  tuberculosis.  Tuber- 
culous ulcers  of  the  ileum  and  colon  were  found  in  14  subjects,  and  a 
diffuse  tuberculous  enteritis  showing  unmistakable  tubercle  with  giant- 
cells  in  30.  In  10  cases  there  were  found  tuberculous  infections  of  the 
mesenteric,  omental,  or  retroperitoneal  glands,  the  entire  intestinal  mu- 
cosa  being  intact  in  6.  In  Sims  Woodhead's  analysis  of  127  cases  of  tuber- 
culosis in  children  there  was  tuberculous  ulceration  of  the  intestine  in  43 
instances.  According  to  Maylard,  Carr  found  tuberculous  ulceration  of 
the  intestine  66  times  among  120  autopsies  upon  tuberculous  children. 
The  same  author  quotes  Granson's  results  in  43  autopsies  upon  tuberculous 
children,  there  being  9  cases  of  intestinal  involvement. 

It  is  noteworthy  that  local  processes  in  the  intestine  are  far  more 
common  than  in  any  other  portion  of  the  alimentary  tract. ^  Among  the 
various  causes  which  may  be  ascribed  to  explain  the  relative  frequency 
of  infection  in  this  part  of  the  digestive  system  are  the  following,  i.  e. :  the 
anatomic  structure  of  the  epithelial  mucosa,  the  increased  absorptive  ca- 
pacity of  the  intestinal  follicles,  the  absence  of  an  acid  medium  supposed 
to  be  inhibitory  to  the  activity  of  the  bacilli,  the  lessened  dilution  of  the 
microorganisms  after  the  absorption  of  the  assimilable  contents,  thus  per- 
mitting a  closer  and  more  continuous  contact  with  the  mucous  membrane, 
the  separation  of  the  bacilli  from  the  protective  coating  of  mucus  in  the 
sputum  with  which  it  is  clothed  in  its  passage  from  the  pharynx  through 
the  esophagus  and  stomach,  and,  finally,  the  opportunities  afforded  in 
certain  parts  of  the  intestine  for  the  retention  of  microorganisms.  A 
brief  consideration  of  these  factors  seriatim  will  perhaps  afford  a  plausible 
explanation  of  the  preponderance  of  lesions  in  this  portion  of  the  alimen- 
tary tract. 

Bacilli  are  enabled  to  penetrate  the  cylindric  epithelium  of  the  gut 
much  more  readily  than  the  stratified  pavement  epithelium  of  the  phar- 
ynx and  esophagus  or  the  epithelium  of  the  stomach.  Absorption  takes 
place  essentially  from  the  follicles  of  the  intestine,  in  which  immediate 
situation  the  tubercle  deposit  more  frequently  occurs.  The  follicular 
structure  is  more  apparent  in  the  lower  portion  of  the^  ileum;  the  Peyer's 
patches  are  the  more  common  seat  of  tuberculous  involvement.  It  is 
possible  that  the  physiologic  stagnation  of  the  bowel  contents  in  this  re- 
gion is  also  of  some  etiologic  importance. 

It  is  well  known  that  tubercle  bacilli  do  not  thrive  in  an^acid^medium, 
though  their  vitality  is  not  destroyed  by  the  hydrochloric  acid  of  the 
stomach.  The  alkaline  reaction  of  the  intestinal  contents,  while  perhaps 
not  distinctly  favorable  for  their  growth,  is  without  doubt  less  inimical  to 
their  activity  than  the  secretions  from  the  mouth  or  stomach. 

Tubercle  bacilli  gain  entrance  to  the  digestive  tract  largely  as  a  re- 
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suit  of  contaminated  food  and  the  swallowing  of  infected  sputum  by 
•consumptives.  If  bacilli  are  conveyed  at  meal  time  into  the  alimentary 
tract,  there  is  afforded  sufficient  dilution  almost  to  preclude  infection 
in  the  stomach  or  upper  digestive  canal.  With  the  absorption,  however, 
of  the  liquid  portion  of  the  intestinal  contents,  bacilli  which  do  not  enter 
the  chyliferous  ducts  are  relatively  more  abundant  in  the  solid  residue, 
and  are  brought  into  more  immediate  and  prolonged  contact  with  the 
mucosa. 

In  view  of  the  comparative  rarity  of  primary  tuberculous  processes  in 
the  intestine  and  the  remarkable  frequency  of  local  lesions  among  con- 
sumptives, it  is  apparent  that  an  important  etiologic  factor  is  the  occa- 
sional introduction  of  tubercle  bacilli  into  the  alimentary  tract  with  the 
sputum  of  pulmonary  invalids.  Upon  entrance  to  the  digestive  canal 
there  is  often  such  an  admixture  of  tenacious  mucus  as  to  encompass 
effectually  the  opaque,  semicaseous  masses  of  sputum  in  which  the  micro- 
organisms lurk  in  great  abundance.  As  a  result  of  the  various  digestive 
processes,  the  protective  coating  of  bronchial  mucus  is  finally  separated 
from  that  portion  of  the  sputum  containing  bacilli.  Prolonged  contact 
with  the  intestinal  wall  is  thus  permitted,  especially  in  the  region  of  the 
appendix,  and  the  longer  the  stay  of  the  microorganism  at  a  given  point 
within  the  intestinal  canal,  the  greater  the  likelihood  of  local  infection. 

Other  pockets  for  the  lodgment  of  tubercle  bacilli  are  found  in  the 
little  diverticula  of  the  mucous  membrane  in  the  lower  portion  of  the 
rectum,  especially  just  above  the  anus.  These  are  often  of  considerable 
depth,  and  imbedded  to  some  extent  in  connective  tissue.  Slight 
traumatism,  which  not  infrequently  results  from  the  hardened  and 
inspissated  feces,  facilitates  the  colonization  and  invasion  of  bacilli. 
Further,  the  openings  of  the  tiny  lacunae  may  become  contracted  more 
or  less  in  an  analogous  manner  to  the  occlusion  of  the  proximal  end  of 
the  appendix,  giving  rise  to  similar  inflammatory  changes.  Thus  may 
be  explained  the  development  of  suppurative  processes  in  this  region 
resulting  in  the  production  of  anal  fistula.  Bacilli  are  frequently  dem- 
onstrated in  the  discharge,  but  it  has  not  been  shown  that  over  one- 
half  the  cases  of  rectal  fistula  are  positively  tuberculous  in  character. 
The  affection  is  not  uncommon  in  pulmonary  invalids,  but  it  is  doubtful 
if  a  large  percentage  of  the  patients  can  be  shown  to  be  definitely  tuber- 
culous. 

The  distinct  pathologic  features  pertaining  to  tuberculous  lesions 
of  the  intestine,  aside  from  their  location,  relate  either  to  the  ulceration 
of  the  nodules,  or  to  the  thickening  of  the  intestinal  wall  as  a  result  of 
fibrous  tissue  proliferation  after  the  manner  of  the  pleura  and  perito- 
neum. Two  distinct  types  of  intestinal  tuberculosis,  therefore,  are  recog- 
nized— the  ulcerative  and  the  hyper  plastic.  Ulcerative  processes,  however, 
may  in  some  instances  undergo  cicatrization,  with  subsequent  hypertrophic 
change  simulating  tumor  formation.  This  may  attain  so  great  propor- 
tions as  to  produce  stricture.  Peritoneal  involvement  may  also  take  place, 
with  or  without  perforation  into  the  free  abdominal  cavity.  It  may  ap- 
pear as  a  general  or  a  localized  tuberculous  peritonitis.  In  the  latter 
event,  through  the  abundant  formation  of  adhesions,  there  may  develop 
localized  effusions,  often  purulent  in  character,  having  fistulous  communi- 
cations with  other  structures. 

Irrespective  of  the  nature  of  the  tuberculous  change,  the  part  chiefly 
involved  is  the  cecum  and  its  immediate  neighborhood.  Either  form 
37 
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of  the  disease,  however,  may  extend  upward  into  the  intestinal  tract, 
involving  the  jejunum  and  duodenum,  or  downward  into  the  ascending, 
transverse,  or  descending  colon,  and  even  affect  the  sigmoid  flexure  and 
rectum.  Fenwick  and  Dodwell  report  that  out  of  a  total  of  883  cases 
of  tuberculous  involvement  of  the  intestine  observed  at  autopsies  per- 
formed upon  20,000  individuals  dying  of  tuberculosis  in  the  Brompton 
Hospital  for  Consumption,  ulceration  of  the  intestine  was  found  in  500 
cases,  or  56.6  per  cent.  The  ileocecal  region  was  the  seat  of  the  disease 
in  85  per  cent,  of  these  cases,  and  in  nearly  10  per  cent,  the  tuberculous 
infection  was  confined  to  this  region.  In  28  per  cent,  of  the  cases  there 
was  involvement  of  the  jejunum,  in  3.4  per  cent,  of  the  duodenum,  in 
51.4  per  cent,  of  the  ascending  colon,  in  21  per  cent,  of  the  descending 
colon,  in  13.5  per  cent,  of  the  sigmoid  flexure,  and  in  14.1  per  cent,  of 
the  rectum.  It  is  sometimes  possible  to  demonstrate  visually  by  means 
of  the  proctoscope  and  reflected  light  with  the  patient  in  the  knee-chest 
position  the  existence  of  tuberculous  ulcers  in  the  rectum,  from  four  to 
eight  inches  from  the  anus. 

Ulceratiye  Type. — The  intestinal  ulcerations  vary  in  size,  shape, 
depth,  and  in  their  disposal  upon  the  wall  of  the  gut.  The  erosion  is 
sometimes  superficial  in  character,  extending  merely  to  the  submucous 
tissue,  and  at  other  times  involves  the  entire  wall  of  the  intestine  and 
even  perforates  into  the  peritoneal  cavity.  The  size  varies  from  a 
minute  point  of  ulceration  in  the  center  of  a  nodule  covered  with  epithe- 
lium, to  a  discrete,  fairly  circular  erosion,  which  occasionally  assumes 
the  dimensions  of  a  large  bean  or  a  dime.  Even  larger  size  may  some- 
times be  attained  by  the  coalescence  of  several  individual  areas  of  ulcer- 
ation, in  which  event  the  outline  becomes  very  irregular.  The  shape 
of  discrete  ulcerations,  as  a  rule,  is  round  or  oval,  but  not  infrequently 
the  lesion  becomes  elongated  and  is  disposed  around  the  wall  of  the 
bowel,  the  long  axis  being  transverse  to  that  of  the  intestine.  The  borders 
of  the  ulcer  may  be  infiltrated  or  exhibit  overhanging  edges.  The  floor 
presents  a  more  or  less  characteristic  grayish  appearance,  and  is  some- 
times studded  with  small  nodules,  with  at  times  slightly  reddish  pro- 
jections. Cicatrization  of  tuberculous  ulcers  is  not  frequent,  but  takes 
place  occasionally,  instances  of  intestinal  stenosis  confirmed  by  autopsy 
being  reported  from  this  cause. 

The  hyperplastic  form  of  intestinal  tuberculosis  is  characterized 
by  extensive  connective-tissue  formation,  producing  at  times  an  enor- 
mous thickening  of  the  wall  of  the  bowel,  which  is  usually  more  or  less 
localized.  Prior  to  1891  occasional  instances  of  intestinal  tuberculosis 
were  reported,  in  some  cases  there  being  a  definable  tumor  and  in  others  a 
stricture  of  the  bowel.  A  genuine  hyperplastic  type  of  tuberculosis  of 
the  intestine  was  not  recognized  until  Hartman  and  Pilliet  described  the 
condition  in  detail.  Eight  or  nine  years  later  Lartigau  and  Motel  pre- 
sented a  histologic  record  of  cases  reported  by  various  observers.  Nan- 
crede  has  recently  published  an  illustrative  case  coming  under  his  ob- 
servation, and  has  reviewed  at  some  length  the  literature  pertaining  to  the 
subject.  Fairly  numerous  cases  have  been  reported,  exemplifying  in 
their  description  the  conspicuous  feature  of  fibrous  tissue  hyperplasia 
resulting  from  local  tuberculous  infection.  This  form  of  intestinal  tuber- 
culosis is  associated  at  times  with  a  varying  degree  of  stenosis  of  the  bowel. 
Shiota  has  reported  the  details  of  26  cases  of  ileocecal  tuberculosis,  in  all 
of  which  there  was  tumor  formation  and  stenosis. 
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The  indurated  condition  may  be  confined  to  a  circumscribed  region, 
usually  in  the  neighborhood  of  the  cecum,  but  occasionally  extensive  areas 
of  the  intestinal  wall  are  involved.  A  considerable  dilatation  of  the  bowel 
may  exist  above  the  seat  of  the  obstruction.  This  may  be  followed  by  a 
compensatory  hypertrophy  of  the  wall  from  the  effort  to  overcome  the  in- 
itial occlusion.  As  a  result  of  localized  hyperplastic  change  a  distinctly 
palpable  tumor  is  sometimes  recognized,  giving  rise  to  errors  of  diagnosis 
on  account  of  confusion  with  carcinomatous  and  syphilitic  neoplasms.  1 
recall  a  single  instance  of  this  hyperplastic  type  of  localized  intestinal  tu- 
berculosis occurring  in  conjunction  with  similar  processes  in  the  peritoneum. 
The  obstruction  of  the  bowel  was  located  in  the  region  of  the  sigmoid  flex- 
ure, but  the  precise  nature  of  the  condition  was  not  established  until 
the  time  of  operation,  the  patient  being  under  the  observation  of  Drs. 
Bagot,  Craig,  Powers,  and  myself. 

Hartman  calls  attention  to  the  fact  that  these  tuberculous  hyper- 
plastic processes  resemble  closely  in  aspect  and  evolution  syphilitic 
changes  in  the  bowel. 

Baum  has  reported  seven  cases  of  ileocecal  tuberculosis  treated 
by  operation,  and  describes  the  pathologic  condition  as  a  benign 
hyperplastic  form  of  primary  tuberculosis,  the  macroscopic  appear- 
ance of  which  resembles  the  hypertrophic  form  of  lupus,  with  tuber- 
cle bacilli  relatively  infrequent.  It  is  probable,  as  stated  previously, 
that  these  apparently  benign  primary  cases  are  often  produced  by  the 
bovine  bacillus,  but  it  must  not  be  assumed  that  all  cases  of  hyperplastic 
intestinal  tuberculosis  are  of  benign  character.  Quite  to  the  contrary,  it 
is  found  that  in  the  majority  of  instances,  they  are  possessed  of  the  great- 
est ultimate  significance.  To  be  sure,  the  development  is  often  slow  and 
insidious,  without  appearance  of  definite  symptoms,  but  the  hyperplastic 
growth  relentlessly  increases  in  size,  and  without  operation  eventually 
results  in  a  fatal  termination.  The  clinical  onset  is  sometimes  acute,  and 
closely  simulates  the  classic  reaction  exhibited  in  appendicitis.  This  was 
true  to  a  marked  extent  in  the  case  previously  cited,  and  also  in  a  con- 
spicuous instance  of  hyperplastic  involvement  of  the  appendix,  to  be 
presently  reported. 

The  practical  interest  regarding  ulcerative  tuberculous  processes  of  the 
intestine  among  consumptives  relates  principally  to  the  frequent  digestive 
disturbances  and  the  unfortunate  effect  upon  the  general  condition.  The 
severity  of  the  symptoms  does  not  always  depend  upon  the  extent  of  the 
lesions.  A  very  considerable  difference  is  exhibited  in  the  degree  of  ir- 
ritability of  tuberculous  ulcers.  In  many  cases  no  appreciable  disturb- 
ance takes  place  from  an  existing  tuberculous  deposit.  Upon  the  other 
hand,  pronounced  symptoms  of  intestinal  trouble  may  be  displayed  by 
pulmonary  invalids  without  the  slightest  ulcerative  process.  The  two 
most  pronounced  symptoms  are  diarrhea  and  abdominal  pain,  the  sig- 
nificance of  which  is  emphasized  by  evidences  of  tuberculous  involvement 
in  other  regions.  The  clinical  manifestations  arising  in  connection  with 
tuberculosis  of  the  intestine  have  been  described  in  connection  with  general 
symptomatology.  Attention  has  been  called  to  the  importance  of  asso- 
ciated disorders  and  the  construction  to  be  placed  upon  the  detection  of 
tubercle  bacilli  in  the  fecal  discharges.  That  their  presence  is  not  always 
indicative  of  local  intestinal  lesions  has  been  shown  by  the  researches  of 
Rosenberger  and  others,  to  which  reference  has  been  made  in  previous 
pages.  The  presence  of  blood  and  shreds  of  mucus  in  the  liquid  stools  is 
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often  very  characteristic.  Profuse  hemorrhage  from  the  bowel  is  a  rare 
complication.  I  have  observed  this  in  but  one  conspicuous  instance  out 
of  a  large  number  of  cases.  The  bleeding  was  very  copious  and  persisted 
at  short  intervals  during  a  period  of  several  weeks.  Stricture  of  the  gut 
may  result  from  cicatrization  of  ulcers  as  well  as  from  the  presence  of 
hyperplastic  growths,  the  manifestations  of  intestinal  occlusion  not  being 
markedly  dissimilar. 

The  chief  clinical  manifestations  of  the  non-acute  type  of  hyperplastic 
involvement  are  the  symptoms  of  gradually  increasing  intestinal  obstruc- 
tion and  the  existence  of  a  discoverable  tumor  upon  palpation.  Clinical 
evidences  of  obstruction  are  rather  uncommon,  as  the  contents  of  the  in- 
testine are  frequently  of  a  fluid  nature  and  the  wall  of  the  bowel  above 
the  occlusion  gradually  becomes  hypertrophied.  This  compensatory 
adaptation  of  the  bowel  to  the  altered  requirements  is  for  a  long  time 
sufficient  to  force  the  liquid  feces  through  a  comparatively  narrow  open- 
ing. As  a  result  of  various  causes,  intermittent  attacks  of  pain,  often 
griping  in  character  and  attended  by  nausea,  denote  the  transitory  oc- 
clusion of  the  intestinal  lumen. 

The  obstructive  symptoms  vary  greatly  in  both  severity  and  duration. 
In  chronic  cases  there  are  almost  always  emaciation,  irregular  elevations 
of  temperature,  impaired  appetite,  headache,  and  general  debility.  The 
local  manifestations  consist  of  a  well-defined  palpable  tumor,  which  may 
be  either  fixed  or  movable.  There  may  be  but  little  or  no  tenderness, 
though  in  some  cases  this  is  very  pronounced,  together  with  a  spasmodic 
contraction  of  the  abdominal  muscles,  as  in  appendicitis.  When  obstruc- 
tion is  present  in  the  neighborhood  of  the  cecum,  gurgling  is  not  infrequent 
upon  palpation.  When  the  occlusion  is  complete,  a  swelling,  due  in  part 
to  the  retention  of  gases,  may  be  noted  even  upon  inspection. 

Treatment. — Tuberculosis  of  the  bowel,  regardless  of  the  particular 
type  of  the  disease,  is  frequently  amenable  to  surgical  management. 
Several  times  it  has  been  pointed  out  that  in  the  presence  of  tuberculous 
processes  involving  the  gut,  the  intestine  tolerates  radical  surgical  inter- 
ference to  a  far  greater  extent  than  in  the  midst  of  other  pathologic 
conditions.  McArthur  has  called  attention  to  the  practice  of  excision 
or  exclusion  in  these  conditions,  and  reports  five  cases  of  extensive  tu- 
berculous involvement  which  have  resulted  in  prompt  recovery  following 
operation.  His  views  coincide  with  those  of  Baum  as  to  the  expediency 
of  resection  whenever  the  conditions  permit  its  performance.  In  11  resec- 
tions performed  by  Shiota  there  was  no  immediate  mortality,  all  the  pa- 
tients being  in  good  health  save  one,  who  succumbed  at  the  expiration  of 
six  months.  Excision  is  more  applicable,  as  a  rule,  to  the  hyperplastic 
type  than  to  the  ulcerative,  on  account  of  the  more  circumscribed  area 
of  the  involvement  and  the  more  favorable  condition  of  the  patient.  This 
method  of  surgical  procedure,  however,  is  permissible  even  in  the  ulcer- 
ative variety,  provided  too  great  an  area  is  not  diseased  and  the  exhaustion 
with  loss  of  nutrition  not  excessive. 

The  simpler  method  of  exclusion  or  intestinal  anastomosis  may  be 
practised  when  the  extent  of  the  disease  and  the  debility  of  the  patient 
would  preclude  the  major  operation.  Hartman  reports,  from  a  review 
of  the  literature,  229  operative  cases  with  46  deaths. 

By  means  of  intestinal  anastomosis  following  a  fresh  implantation 
of  the  unaffected  portions  of  the  bowel  very  extensive  parts  of  the  intes- 
tine may  be  excluded,  with  relief  of  previous  distressing  symptoms  in 
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individuals  incapable  of  withstanding  the  shock  incident  to  the  perform- 
ance of  excision.  It  is  remarkable,  however,  to  what  extent  portions  of 
the  bowel  may  be  successfully  resected,  even  in  patients  exhibiting  evi- 
dences of  marked  exhaustion.  A  case  in  point  is  that  of  an  individual  upon 
whom  I  urged  resection  of  the  bowel  in  1898.  Despite  a  loss  of  over  60 
pounds,  together  with  much  prostration,  six  inches  of  the  ileum,  the  cecum, 
all  of  the  ascending  colon,  two-thirds  of  the  transverse  colon,  and  most  of 
the  omentum  were  removed  by  Dr.  E.  J.  A.  Rogers,  followed  by  complete 
recovery. 

The  medical  management  will  be  described  in  connection  with  the 
Treatment  of  Special  Symptoms,  Chap.  C. 


CHAPTER  LXXI 

TUBERCULOSIS  OF  THE  APPENDIX 

TUBERCULOSIS  of  the  appendix  has  been  shown  by  autopsy  observa- 
tions to  be  a  frequent  condition  among  advanced  pulmonary  invalids. 

In  a  series  of  autopsies  conducted  upon  consumptives  at  the  Phipps 
Institute  tuberculous  ulcers  of  the  appendix  were  found  in  44  out  of  143 
cases,  but  this  proportion  of  about  one  to  three  must  not  be  regarded 
as  a  fair  basis  upon  which  to  compute  its  general  frequency  among 
pulmonary  invalids  as  a  class.  It  must  be  remembered  that  the  con- 
dition of  the  appendix  among  individuals  dying  of  far-advanced  phthisis 
affords,  for  the  purposes  of  comparison,  no  accurate  criterion  upon  which 
to  base  conclusions  relative  to  the  frequency  of  similar  involvement  in  pa- 
tients exhibiting  less  extensive  pulmonary  infection.  In  the  one  instance 
the  victim,  after  a  more  or  less  prolonged  illness,  has  succumbed  to  an 
advancing  infection  following  greatly  diminished  individual  resistance  and 
with  exceptional  opportunities  for  invasion  of  intestinal  tissues.  In  the 
other,  the  essential  consideration  relates  to  the  fact  that  the  patient  is 
still  alive  and  maintaining,  with  varying  success,  the  struggle  to  promote 
an  arrest  of  the  activity  of  the  tuberculous  processes,  other  tissues  fre- 
quently becoming  resistant  to  attack.  Necropsy  reports  with  reference 
to  tuberculosis  of  the  appendix,  therefore,  may  be  regarded,  from  a  clinical 
standpoint,  as  more  or  less  negligible  quantities. 

Ample  means  are  undoubtedly  offered  for  a  protracted  sojourn  of 
tubercle  bacilli  in  the  blind  appendiceal  pouch,  even  to  a  greater  extent 
than  in  the  cecum.  If,  in  addition  to  the  indeterminate  retention  of 
the  bacilli  in  the  appendix,  one  considers  the  various  influences  leading 
to  erosions  and  the  other  inflammatory  and  degenerative  changes,  it  is 
easy  to  appreciate  the  favorable  conditions  afforded  for  the  develop- 
ment of  tuberculous  ulcers. 

Great  practical  importance  attaches  to  the  surgical  'findings  at  the 
time  of  operation  and  the  character  of  previous  manifestations.  Tuber- 
culosis of  the  appendix,  as  of  the  intestine,  has  been  found  to  exist  in 
two  distinct  types — the  ulcerative  and  the  hyper  plastic.  The  former  is 
much  more  common,  and  usually  occurs  in  association  with  tuberculous 
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lesions  of  the  intestine,  while  the  latter  variety  is  relatively  infrequent 
and  characterized  by  an  extensive  connective-tissue  hypertrophy.  In 
either  type  of  appendicular  tuberculosis  the  process  is  in  many  instances 
coexistent  with  ileocecal  disease.  It  is  often  impossible  to  assert,  from 
the  surgical  or  pathologic  data,  whether  or  not  the  tuberculous  process 
in  the  appendix  developed  simultaneously  with  the  intestinal  lesions. 
While  the  disease  of  the  appendix  is  usually  coeval  with  a  correspond- 
ing affection  of  the  cecum,  it  has  been  shown  that  the  process  may 
occasionally  be  limited  to  the  appendix,  but  very  rarely  occurs  in  the 
cecum  without  appendicular  involvement.  In  Fenwick  and  Dodwell's 
report  regarding  the  site  of  tuberculosis  of  the  intestine,  to  which  allu- 
sion has  been  made,  it  is  stated  that  the  appendix  was  found  diseased 
in  nearly  every  instance  of  ileocecal  infection,  which  comprised  85  per 
cent,  of  the  cases.  In  seventeen  instances  the  appendix  was  the  only 
portion  exhibiting  evidence  of  tuberculous  change.  Lesueur's  investiga- 
tions have  been  quoted  by  Maylard.  Out  of  500  autopsies  upon  tuber- 
culous patients,  involvement  of  the  appendix  was  found  in  144,  91.6 
per  cent,  of  these  being  accompanied  by  infection  of  the  cecum.  The 
appendix  alone  was  affected  in  8.3  per  cent. 

Primary  tuberculosis  of  the  appendix  without  discoverable  lesion 
of  the  intestine  or  other  parts  of  the  body  is  extremely  infrequent.  Deaver 
doubts  if  any  perfectly  authenticated  case  has  ever  been  reported.  May- 
lard  has  referred  to  a  case  of  Cathelin's  as  a  striking  illustration  of  true 
primary  disease  of  the  appendix.  There  was  no  trace  of  tuberculosis 
of  the  lung  or  large  intestine.  Secondary  lesions  were  found,  how- 
ever, upon  the  cecum  and  peritoneum.  Kelly  described  six  cases  of 
primary  appendiceal  tuberculosis,  one  of  which  occurred  under  his  own 
observation,  the  others  being  reported  by  Cullen,  Sonnenberg,  Henrotin, 
Crowden,  McCosh,  and  Hawkes.  He  assumes  the  condition  to  be  primary 
in  character,  because  the  clinical  evidences  pointed  strongly  in  this 
direction,  and  asserts  a  confirmation  of  this  belief  by  the  fact  that  the 
removal  of  the  appendix  was  followed  by  recovery.  In  no  instance  was 
the  tuberculous  character  of  the  appendiceal  involvement  suspected  until 
the  specimen  was  subjected  to  routine  histologic  examination.  This 
latter  fact,  in  connection  with  present  knowledge  concerning  the  latency  of 
tuberculosis  and  the  imprisonment  of  the  bacilli  within  tissues  and  organs 
presenting  no  abnormal  macroscopic  appearance,  would  seem  to  consti- 
tute in  itself  insufficient  evidence  to  justify  positive  conclusions  as  to  the 
primary  form  of  the  appendicular  affection. 

Failure  to  discover  upon  postmortem  examination  definite  evidence  of 
tubercle  deposit  in  any  portion  of  the  body  scarcely  warrants  the  absolute 
exclusion  of  a  concealed  tuberculous  infection,  particularly  in  glandular 
tissues.  If  the  absence  of  autopsy  findings  does  not  always  justify  the 
elimination  of  a  possible  tuberculous  focus  in  a  remote  portion  of  the 
body,  still  greater  difficulties  must  attend  the  exclusion  of  such  infec- 
tion solely  upon  the  basis  of  the  clinical  evidences  during  life.^  Further, 
the  mere  recovery  of  the  patient  after  operation  affords  an  inadequate 
basis  for  the  assumption  of  a  primary  lesion  of  the  appendix. 

This  course  of  remark  is  not  intended  to  reflect  in  the  teast  upon  the 
possibility  of  primary  tuberculous  involvement  of  this  region,  but  rather 
to  suggest  the  insufficiency  of  the  data  upon  which  such  views  are  neces- 
sarily based.  As  a  matter  of  fact,  the  infrequency  of  primary  infection 
of  the  appendix  appears  somewhat  remarkable  in  view  of  the  fact  that 
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the  anatomic  conditions  particularly  favor  the  development  of  tubercu- 
lous processes  at  this  point  in  preference  to  any  other  portion  of  the  in- 
testinal tract.  Assuming  the  introduction  of  bacilli  into  the  digestive 
canal,  the  appendix  should  afford  the  most  natural  site  for  infection,  on 
account  of  the  retention  of  its  contents  and  the  receptivity  of  soil  induced 
by  frequent  inflammatory  and  degenerative  changes.  That  instances  of 
supposed  primary  tuberculosis  of  this  portion  of  the  intestine  are  not 
more  frequently  reported  is  'explainable  by  the  non-appearance  of  macro- 
scopic change  and  the  absence  of  histologic  examination. 

In  very  many  cases  there  is  no  distinguishing  characteristic  of  tuber- 
culous infection  to  be  recognized  upon  visual  examination,  the  condition 
apparently  conforming  to  the  various  types  of  inflammation.  In  some 
instances,  however,  the  detection  of  the  nature  of  the  involvement  is 
rendered  easy  by  the  presence  of  small  tuberculous  nodules  upon  the 
peritoneal  covering. 

In  the  ulcerative  type  small  caseous  erosions  may  be  found  upon 
opening  the  appendix,  the  point  of  ulceration  conforming  to  the  general 
characteristics  of  tuberculous  ulcers  of  the  intestine  as  regards  shape, 
contour,  depth,  disposal,  and  appearance  of  the  floor  and  edges.  Suppur- 
ation sometimes  takes  place  as  the  result  of  a  secondary  infection.  The 
pus-formation  thus  induced  so  transforms  the  clinical  aspect  of  the  con- 
dition as  to  overshadow  the  element  of  tuberculous  infection.  It  is 
reasonable  to  infer,  from  cumulative  clinical  experience,  that  the  tendency 
to  perforation  is  considerably  greater  in  cases  of  ulceration  of  the  appendix 
than  in  any  other  portion  of  the  intestinal  wall.  There  is  but  little  patho- 
logic evidence  upon  which  to  hazard  an  opinion  as  to  the  relative  fre- 
quency in  the  appendix  and  cecum  of  cicatrization  and  healing  by  fibrous 
tissue  formation.  Surgical  experience,  however,  relative  to  the  discovery 
at  operation  of  old  adhesions  and  extensive  fibrous  tissue  change  suggests 
a  somewhat  greater  tendency  toward  cicatrization  in  the  appendix  than  in 
the  intestine. 

The  hyperplastic  form  of  tuberculosis  of  the  appendix  represents  the 
same  type  of  pathologic  change  as  has  been  described  in  connection 
with  the  hypertrophic  variety  of  tuberculosis  of  the  intestine.  The 
condition  is  characterized  by  a  marked  increase  in  the  size  of  the  appendix, 
its  firm  consistency,  and  its  irregular  contour.  The  diameter  is  often 
increased  to  such  an  extent  that  the  cylindric  shape  is  entirely  lost. 
The  surface  is  smooth,  with  occasional  rounded  protuberances.  The  wall 
is  thickened  by  fibrous  tissue  proliferation,  which  sometimes  encroaches 
upon  the  lumen  sufficiently  to  produce  a  genuine  stenosis.  A  slight  de- 
generative change  may  be  indicated  by  small  yellowish  spots.  Areas  of 
definite  caseation  and  softening  are  recognized  upon  section.  The  mi- 
croscopic changes  are  similar  to  those  described  as  obtaining  in  the  in- 
testinal hyperplasia  of  tuberculous  origin.  Anatomic  tubercles  and  tuber- 
cle bacilli  are  no  more  numerous  than  in  the  preceding  condition.  The 
conspicuous  neoplastic  feature  of  this  form  of  tuberculous  appendicitis, 
especially  when  associated  with  ileocecal  hypertrophy,  is  such  as  to  con- 
found the  condition  clinically  with  new-growths  of  a  malignant  nature. 

In  plate  23  is  shown  a  tuberculous  appendix  of  the  hyperplastic  type 
removed  from  a  pulmonary  invalid  October  7,  1907.  This  case,  which  is 
of  unusual  interest,  will  be  reported  presently. 

Clinical  Symptoms. — The  symptoms  referable  to  this  form  are 
usually  more  pronounced  if  the  condition  is  accompanied  by  similar 
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tuberculous  hyperplasia  of  the  cecum.  When  the  fibrous  tissue  change 
is  limited  solely  to  the  appendix  and  remains  uncomplicated  by  mixed 
infection,  there  may  be  but  slight,  if  any,  clinical  evidence  of  the  condition. 
A  connective-tissue  hyperplasia  of  the  cecum  and  appendix  jointly  is 
in  most  instances  attended  by  pain.  This  is  usually  of  a  subacute  type, 
but  there  are  occasionally,  however,  severe  exacerbations,  vomiting,  and 
other  evidences  of  digestive  derangement.  There  may  be  indications  of 
intestinal  occlusion,  with  the  demonstration  of  a  circumscribed  ileocecal 
tumor.  Should  a  purulent  process  supervene  in  the  appendix,  there  ensue 
the  well-known  manifestations  of  ordinary  suppurative  appendicitis. 

The  symptoms  of  the  ulcerative  type,  which  is  of  more  common 
occurrence,  do  not  differ  essentially  from  those  of  non-tuberculous  disease 
of  the  appendix.  In  some  cases  the  subjective  signs  are  quite  indifferent 
and  even  devoid  of  suggestion  of  appendicular  disease.  At  other  times 
the  evidence  of  acute  or  chronic  inflammation,  perforation,  and  peritoneal 
extension  correspond  accurately  to  the  evolution  of  symptoms  character- 
istic of  non-tuberculous  appendicitis.  It  should  be  emphasized  that  an 
ulcerative  condition  of  the  appendix  of  tuberculous  origin  is  often  identical 
clinically  with  ordinary  appendicitis.  The  differential  diagnosis  is  almost 
always  impossible  without  the  laboratory  examination,  and  the  two  con- 
ditions are  subject  to  the  same  general  principles  of  management.  It  is, 
therefore,  futile  among  pulmonary  invalids  to  endeavor  to  discriminate 
clinically  between  an  ulcerative  tuberculosis  of  the  appendix  and  a  non- 
tuberculous  appendiceal  involvement. 

Tuberculosis  of  the  appendix  may  exist  in  the  absence  of  discoverable 
tuberculous  lesions  in  other  parts  of  the  body.  While  pulmonary  in- 
valids often  exhibit  the  classic  features  of  simple  acute  appendicitis, 
more  extended  histologic  examinations  may  reveal  in  the  future  its  more 
frequent  tuberculous  origin.  At  present  it  may  be  assumed  that  this 
condition  occurring  among  consumptives  is  not  necessarily  tuberculous 
in  character.  Assuredly  it  does  not  conform  to  any  particular  type  as 
regards  the  clinical  manifestations  and  indications  for  treatment. 

Principles  of  Management. — Each  individual  case  of  appendicitis 
among  consumptives,  as  well  as  among  the  non-tuberculous,  must  be 
adjudged  in  accordance  with  the  established  principles  of  surgical  pro- 
cedure to  be  applied  according  to  the  merits  of  the  appendicular  indica- 
tions. It  should  be  remembered  that  the  exigency  relates  solely  to  the 
appendiceal  disease,  and  not  to  the  pulmonary  involvement.  Measures 
to  avert  an  impending  general  septic  peritonitis  should  take  precedence 
over  a  chronic  condition  of  the  lungs  which  of  itself  is  often  self-limited. 
Some  surgeons  confess  to  considerable  hesitation  in  performing  the  opera- 
tion for  appendicitis  upon  a  consumptive,  and  advise  delay  unless  the 
condition  is  especially  acute.  The  position  assumed  appears  illogical  and 
non-subservient  to  the  best  interests  of  a  class  entitled  to  every  prompt 
consideration.  It  is  true  that,  from  a  surgical  standpoint,  the  responsi- 
bilities are  greater,  and  perhaps  the  results  less  uniformly  successful, 
than  among  individuals  in  previous  good  health.  This  does  not  alter 
the  fundamental  truth,  however,  that  the  indications  demanding  opera- 
tion among  the  non-tuberculous  obtain  to  an  equal  if  not  greater  degree 
among  consumptives.  On  account  of  the  diminished  resistance  of  these 
invalids,  delay  is  often  more  disastrous  and  attended  by  the  assumption 
of  far  greater  moral  responsibility  by  the  surgeon. 

It  is  not  contended  that  the  consumptive  presents  in  all  cases  the  same 
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possibilities  of  speedy  recovery  as  those  who  are  not  afflicted  with  pul- 
monary disease.  This,  however,  is  not  the  point  at  issue  in  determining 
the  choice  of  procedure  in  such  cases.  The  vital  proposition  relates  to  the 
question,  whether  or  not  the  existence  of  pulmonary  tuberculosis  so  com- 
plicates or  modifies  the  problem  as  to  preclude  upon  this  basis  alone  the 
rendering  of  surgical  assistance. 

A  negative  decision  regarding  the  operation  is  not  justified  upon 
the  score  of  the  anesthetic  unless  the  pulmonary  disease  is  obviously  so 
far  advanced  as  to  render  recovery  impossible,  in  which  event  ordinary 
discretion,  of  course,  discountenances  operation.  It  has  been  shown, 
however,  in  a  previous  chapter,  that  it  is  often  impossible  to  assert  with 
posit iveness  that  a  given  case  is  beyond  hope  of  ultimate  arrest.  I  am 
well  aware  that  the  decision  concerning  operative  interference,  even  in 
simple  appendicitis,  is  often  a  choice  of  the  lesser  of  two  evils,  and 
fraught  with  many  anxious  responsibilities. 

It  is  conceded  that  in  a  judicial  estimate  of  the  relative  bearing  of  the 
many  phases  pertaining  to  an  individual  case,  the  existence  of  advanced 
phthisis  may  in  exceptional  instances  constitute  the  determining  considera- 
tion, and  justly  turn  the  balance  of  argument  in  favor  of  delay.  Cases  of 
this  character,  however,  do  not  comprise  the  category,  concerning  which 
doubt  as  to  the  expediency  of  operation  is  usually  expressed  by  surgeons. 
As  a  matter  of  fact,  the  bed-ridden  consumptive  rarely  exhibits  evidence 
of  an  appendiceal  involvement.  From  a  close  observation  of  over  2000 
cases  of  pulmonary  tuberculosis  I  can  recall  but  a  single  instance  of  appen- 
dicitis developing  in  the  last  stages,  and  in  this  case  Dr.  Powers  and  I 
quickly  agreed  as  to  the  futility  of  surgical  intervention.  It  is  sub- 
mitted, however,  that  when  a  reasonable  doubt  is  entertained,  the  invalid 
should  be  accorded  the  benefit  of  the  doubt,  and  in  case  of  emergency 
receive  the  same  prompt  surgical  aid  as  the  non-tuberculous.  In  the 
presence  of  recognized  imminent  danger  from  fulminating  appendicitis, 
the  peril  of  the  consumptive  is  assuredly  no  less  than  his  more  fortunate 
fellow,  and  hence  the  rational  advocacy  of  equal  opportunity  for  surgical 
relief.  An  increased  liability  to  succumb  from  the  shock  of  the  operation, 
even  if  true,  would  not  militate  directly  against  its  ready  performance  in 
the  face  of  conditions  clearly  indicative  of  its  necessity  under  other  cir- 
cumstances. In  this  event  failure  to  survive  the  surgical  ordeal  is  not  of 
itself  condemnatory  of  the  operation.  On  the  other  hand,  when  the  con- 
ditions are  not  such  as  to  involve  a  reasonable  doubt  concerning  the  pro- 
priety of  the  operation,  no  hesitation  as  to  the  choice  of  procedure  should 
be  permitted.  In  other  words,  a  decision  as  to  the  relative  advantages 
and  disadvantages  of  the  early  and  interval  operations  in  such  cases  should 
be  made  upon  the  merits  of  the  appendicitis  itself,  precisely  as  among  in- 
dividuals previously  well,  without  taking  cognizance  of  the  existing 
pulmonary  affection.  Pulmonary  invalids,  as  a  rule,  undergo  anesthesia 
without  special  difficulty. 

Important  considerations  in  favor  of  operation  are  the  possibility  of 
an  abrupt  termination  in  the  absence  of  surgical  aid,  the  inevitable 
confinement  incident  to  prolonged  convalescence  among  non-operative 
cases,  and  the  added  difficulty  in  sustaining  nutrition '  due  to  gastro- 
intestinal disturbances  so  often  incident  to  chronic  appendicitis  and  the 
ever-present  danger  of  relapse. 

Failure  to  discover  definite  physical  signs  in  the  right  iliac  fossa  in  the 
presence  of  sudden  chill,  fever,  nausea,  vomiting,  general  abdominal  pain, 
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and  prostration  affords  no  assurance  whatever  of  the  non-existence  of  a 
grave  appendiceal  condition.  The  contention  is  made  that  in  appendicitis 
there  is  no  constant  relation  between  the  severity  of  the  symptoms  or 
signs  and  the  nature  of  the  pathologic  change  within  the  abdomen.  There 
is  no  invariable  rule  by  which  to  hazard  an  opinion  concerning  the  exis- 
tence of  gangrene,  perforation,  pus-accumulation,  circumscribing  ad- 
hesions, or  localized  peritoneal  involvement.  The  pathologic  condition, 
without  opening  the  abdomen,  is  at  best  a  mere  matter  of  conjecture,  even 
in  the  absence  of  unfavorable  symptoms.  A  considerable  experience 
with  appendicitis,  among  both  tuberculous  and  non-tuberculous  invalids, 
confirms  the  belief  that  it  is  impossible  in  a  given  case  to  describe  the 
pathologic  process  in  the  neighborhood  of  the  appendix  or  to  estimate 
with  accuracy  the  imminence  of  threatening  morbid  change. 

Some  years  ago  I  reported  several  cases  of  appendicitis  among  pul- 
monary invalids  whose  abdominal  pain  was  general  rather  than  local, 
with  entire  absence  of  tenderness  or  resistance  over  the  region  of  the  ap- 
pendix upon  careful  physical  examination.  In  two  of  these  cases,  upon 
opening  the  abdomen,  free  pus  was  found  in  the  general  cavity,  with  an 
exceedingly  long  appendix  dipping  over  and  below  the  brim  of  the  pelvis, 
where  the  tip  had  become  adherent.  This  position  of  the  distal  end  amply 
explained  failure  to  elicit  tenderness  or  rigidity  upon  early  palpation,  in 
spite  of  advanced  pathologic  change.  These  cases  demonstrate  conclu- 
sively that  a  genuine  involvement  of  the  appendix  may  exist  without  the 
exhibition  of  palpable  evidence,  although  the  general  and  constitutional 
symptoms  may  be  sufficiently  definite  to  characterize  the  attack  as  a  most 
serious  abdominal  condition  of  some  kind.  Such  an  experience  establishes 
the  fact  that,  in  the  presence  of  severe  abdominal  pain  of  violent  onset, 
with  change  in  pulse  and  temperature,  even  despite  absence  of  rigidity 
and  tenderness  over  the  region  of  the  appendix,  an  absolute  exclusion  of 
appendicitis  is  quite  impossible  without  recourse  to  exploratory  lapa- 
rotomy. 

It  may  be  regarded  as  unwarranted  for  an  internist  to  formulate  his 
own  ideas,  and  base  his  conclusions  as  to  a  general  course  of  action  in 
appendicitis  and  other  abdominal  affections  upon  his  comparatively 
restricted  opportunities  for  observation.  Irrespective,  however,  of  the 
degree  of  familiarity  with  the  recorded  results  of  others,  it  remains  for  an 
active  experience  to  crystallize  one's  views  and  define  a  general  course  of 
procedure  with  reference  to  this  condition.  Among  pulmonary  invalids 
as  well  as  the  non-tuberculous,  appendicitis  exhibits  a  startling  prevalence 
and  an  unnecessarily  high  mortality  rate.  So  long  as  the  daily  press  con- 
tinues to  record  frequent  deaths  from  a  disease  which  at  some  period  of  its 
course  is  recognized  by  the  medical  profession  to  be  distinctly  curable,  so 
long  will  there  remain  a  justification  for  its  most  thoughtful  and  oft- 
repeated  consideration.  Although  obviously  a  surgical  condition,  the 
discussion  of  appendicitis  among  phthisical  patients  appears  particu- 
larly appropriate  in  a  work  devoted  to  pulmonary  tuberculosis. 

The  position  assumed  by  the  attending  physician  concerning  this 
affection  is  sometimes  equivocal,  compromising,  and  most  unsatis- 
factory. Although  not  directly  involved  in  the  later  surgical  manage- 
ment of  the  disease,  he  is  compelled,  nevertheless,  to  accept  an  obliga- 
tion fraught  with  infinitely  greater  responsibility  than  that  assumed  by 
the  surgeon.  It  so  happens,  in  the  majority  of  cases,  that  it  is  the  phy- 
sician, rather  than  the  surgeon,  whose  professional  services  are  sought 
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early  in  the  disease.  This  is  explained  not  only  by  the  abiding  confidence 
reposed  in  the  family  physician,  but  also  through  failure  of  the  patient  or 
friends  to  appreciate  fully  the  character  and  possibilities  of  the  ailment. 
Thus  it  is  that  at  the  very  time  when  the  hour-to-hour  question  of  manage- 
ment is  all  vital  to  the  life  of  the  individual,  the  case  is  rested  solely  with 
the  physician,  the  fate  of  the  patient  often  depending  upon  the  detail  and 
accuracy  of  observation,  the  definiteness  of  purpose,  and  the  promptness 
of  action  during  the  first  twenty-four  to  thirty-six  hours. 

There  can  be  no  greater  reflection  on  the  professional  attainments  and 
acumen  of  a  physician  than  failure  to  recognize  at  once  the  possible  nature 
of  the  disease  and  to  arrange  for  operation  at  an  opportune  time,  rather 
than  to  summon  surgical  aid  after  a  period  of  disastrous  and  delusory 
expectancy.  Upon  the  development  of  acutely  violent  abdominal  symp- 
toms, suggesting  appendicitis  or  perforative  peritonitis,  few  complicating 
conditions  furnish  legitimate  contraindications  for  operation.  In  such 
an  emergency  the  mere  existence  of  pulmonary  tuberculosis  affords  in- 
sufficient grounds  for  hesitation  or  delay. 

A  substantiation  of  the  correctness  of  these  views  has  seemed  to  be 
afforded  from  my  experience  with  appendicitis  among  consumptives. 
An  early  operation  has  been  performed  upon  14  moderately  advanced 
pulmonary  invalids,  with  uniformly  favorable  results.  In  no  case  was 
there  occasion  to  regret  the  operation,  and  in  11  instances  it  is  fair  to 
assert  that  life  was  saved  through  immediate  surgical  aid.  In  3  cases 
it  was  impossible  to  conclude  with  positiveness  that  recovery  might  not 
have  taken  place  without  operation. 

In  addition  to  the  14  cases  of  early  surgical  interference,  3  others 
died  from  general  septic  peritonitis,  the  free  abdominal  cavity  in  each 
instance  being  filled  with  pus  at  time  of  operation.  None  of  these 
patients  succumbed  from  the  effects  of  the  operation  per  se,  as  the  ab- 
dominal condition  was  such  as  to  preclude  recovery.  In  all  cases  the 
anesthetic  was  admirably  borne.  Six  additional  consumptives,  with 
well-defined  appendicitis  for  whom  operation  was  not  advised,  eventually 
recovered  from  the  appendiceal  involvement,  while  one,  refusing  opera- 
tion, died  after  a  few  days. 

Objection  has  been  made  by  some  to  operation  among  this  class 
of  patients  through  fear  of  a  protracted  convalescence,  the  formation 
of  multiple  abscess,  and  the  possibility  of  fecal  fistula.  I  have  never 
found  the  surgical  convalescence  unduly  prolonged  among  consumptives. 
Multiple  abscesses  have  never  been  observed  among  my  cases,  and  there 
has  been  but  one  case  of  fecal  fistula.  A  small  superficial  sinus  developed 
in  two  cases  after  operation,  but  subsequently  healed. 

For  the  purposes  of  illustration  I  will  report  briefly  several  cases  of 
operation  among  advanced  consumptives. 

ILLUSTRATIVE  CASES 

Case  I. — A  woman,  thirty-one  years  of  age,  came  under  my  observa- 
tion May  6,  1907,  two  years  after  the  development  of  pulmonary  tubercu- 
losis. Despite  a  sojourn  in  several  health  resorts,  the  'general  trend  of 
the  disease  had  been  downward.  There  was  a  loss  of  twenty  pounds 
in  weight,  with  corresponding  diminution  of  strength,  a  moderate  tem- 
perature elevation,  and  slight  cough  and  expectoration.  The  appetite 
was  exceedingly  poor  and  digestion  much  impaired.  There  were  five 
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or  six  loose  bowel  movements  daily,  attended  by  considerable  abdominal 
pain.  Tubercle  bacilli  were  found  in  the  fecal  discharges.  The  examina- 
tion of  the  chest  disclosed  extensive  tuberculous  involvement  of  each  lung, 
upon  the  right  side  the  infected  area  extending  from  the  apex  to  the  third 
rib  and  to  the  lower  angle  of  the  scapula;  upon  the  left  side,  from  the  apex 
to  the  base  in  front  and  to  the  middle  of  the  interscapular  space. 

Under  rigid  hygienic  and  dietetic  measures  a  moderate  improvement 
was  exhibited  from  May  until  October.  There  was  an  increase  of  ten 
pounds  in  weight,  with  gain  in  the  general  strength  and  a  continuous  re- 
duction of  fever.  There  remained,  however,  considerable  impairment  of 
digestion,  with  loose  bowel  movements  and  occasional  colicky  attacks  of 
pain  of  short  duration.  Upon  October  4th  she  experienced  severe  pain 
in  the  right  iliac  region,  accompanied  by  a  slight  rigor  and  vomiting. 
This  was  followed  by  moderate  temperature  elevation  and  acceleration 
of  pulse.  The  abdomen  was  extremely  tender  and  rigid  upon  the  right 
side.  A  diagnosis  of  appendicitis  was  made,  but  on  account  of  her  general 
condition,  a  decision  as  to  the  advisability  of  operation  was  held  in  abey- 
ance for  a  few  hours.  Upon  the  following  day  there  was  a  complete  re- 
mission in  the  severity  of  the  symptoms,  the  pain  disappearing  entirely, 
the  temperature  returning  to  normal,  and  the  pulse  to  96.  The  condition 
of  the  abdomen,  however,  was  unchanged.  No  food  was  administered  by 
the  mouth,  and  further  delay  appeared  justifiable.  During  the  evening  of 
the  second  day  the  patient  suffered  another  chill,  with  recurring  pain,  re- 
newed temperature  elevation,  and  vomiting.  Immediate  operation  was 
urged,  but  stubbornly  refused.  Despite  emphatic  insistence  upon  recourse 
to  surgical  measures,  consent  was  not  obtained  until  the  morning  of  Octo- 
ber 7th,  the  temperature  in  the  meantime  having  risen  to  103°  F.,  and 
the  pulse  to  136.  The  operation  was  performed  by  Dr.  C.  A.  Powers,  and 
a  tuberculous  appendix  of  the  hyperplastic  type  was  removed.  Although 
the  cecum  was  also  found  the  seat  of  similar  tuberculous  involvement,  the 
general  condition  of  the  patient  precluded  resection  of  the  bowel.  The 
patient  made  an  uneventful  recovery  from  the  operation,  although  a  fecal 
fistula  persisted. 

An  interesting  feature  of  this  case  was  the  diagnosis  before  operation 
of  the  tuberculous  nature  of  the  appendiceal  involvement.  This  is 
explained  by  the  fact  that  ^oW  °f  a  milligram  of  the  new  tuberculin 
had  been  administered  less  than  twenty-four  hours  prior  to  the  develop- 
ment of  appendiceal  symptoms.  The  acute  onset  following  the  institution 
of  tuberculin  treatment  suggested  a  probable  relation  of  cause  and  effect 
in  the  way  of  a  local  and  general  reaction.  The  hard,  irregular,  and 
nodular  mass,  as  it  appeared  immediately  after  removal,  is  shown  in 
plate  23,  figure  1.  After  hardening  for  two  days  in  a  2  per  cent,  solution 
of  formalin,  the  mass  was  incised,  and  showed  well-marked  caseation 
with  small  areas  of  softening.  There  was  an  almost  complete  oblitera- 
tion of  the  lumen  of  the  appendix.  The  appearance  of  the  specimen  at 
that  time  is  shown  in  plate  23,  figure  2.  Typical  tubercle  formation  was- 
recognized  upon  microscopic  examination,  as  shown  in  the  accompanying 
illustration  (Fig.  157). 

Case  II. — The  patient  was  a  woman  who  came  under  my  observa- 
tion September  29, 1902,  when  twenty-one  years  of  age.  Four  members 
of  her  immediate  family  had  died  of  consumption.  Her  pulmonary 
involvement  had  been  of  two  and  one-half  years7  standing.  She  had 
resided  in  Colorado  for  two  years,  during  which  time  progressive  failure 


PLATE  23. 


Fig.  1 . — Hyperplastic  tuberculous  appendix  removed  from  pulmonary  invalid.  Note 
irregular  contour  with  rounded  protuberances.  The  needle  is  inserted  partly  into  the 
lumen.  Compare  with  following  illustration  representing  the  appendix  upon  section. 
The  histologic  appearance  is  shown  in  Fig.  157. 


Fig.  2. — Section  of  tuberculous  appendix  of  the  hyperplastic  type,  hardened  in 
formalin  for  two  days  before  being  incised.  Note  in  each  half  the  characteristic  tuber- 
culous caseation,  with  well-defined  areas  of  softening  and  partial  obliteration  of  the 
lumen.  Compare  with  preceding  illustration,'  same  specimen. 
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had  taken  place.  The  patient  was  greatly  emaciated,  exhibiting  con- 
siderable temperature  elevation  daily,  and  suffering  from  numerous  loose 
bowel  movements.  Tubercle  bacilli  were  found  in  the  rectal  discharges. 
There  was  extensive  tuberculous  ulceration  of  the  larynx.  The  exami- 
nation of  the  chest  showed  tuberculous  involvement  of  the  greater  portion 
of  the  right  lung,  without  cavity  formation.  After  the  lapse  of  two  years  a 
remarkable  improvement  took  place.  Abdominal  distent  ion  and  diarrhea 
had  ceased  altogether,  cough  and  expectoration  had  markedly  diminished, 
the  weight  had  increased  over  thirty  pounds,  and  the  tuberculous  involve- 
ment of  the  larynx  had  improved  to  such  an  extent  that  local  treatment 
was  suspended.  The  examination  of  the  chest  disclosed  an  evident 
quiescence  of  the  tuberculous  process,  although  complete  arrest  had  not 
thus  far  been  secured.  Shortly  after  this  she  married,  and  assumed  the 


Fig.  157. — Drawing  of  miliary  tubercle  of  the  appendix.  (See  plate  23.)  Note  the  well- 
defined  connective-tissue  reticulum  and  the  giant-cell  in  the  center,  with  circular  mural  disposi- 
tion of  the  nuclei.  Note  central  areas  of  degeneration  and  cellular  proliferation  in  the  periphery. 


responsibilities  of  housekeeping,  following  which  she  lost  in  weight  and 
exhibited  renewed  activity  of  the  tuberculous  infection.  In  July,  1905, 
she  developed  a  typical  acute  appendicitis  and  was  hurried  to  operation  a 
few  hours  after  the  development  of  initial  symptoms.  The  patient  had 
not  been  under  medical  observation  for  eight  or  ten  months  prior  to  this 
time,  and  her  general  condition  was  far  from  favorable.  The  operation 
was  performed  by  Dr.  F.  L.  Dixon,  and  a  much  enlarged  and  inflamed 
appendix  removed.  The  patient  made  a  prompt  and  -uninterrupted  re- 
covery. At  present ,  there  are  no  signs  of  activity  of  the  tuberculous 
disease.  The  examination  of  the  chest  is  negative,  with  the  exception  of 
fibrosis.  There  are  no  bacilli  in  the  sputum,  no  evidences  of  intestinal 
disturbance,  and  a  complete  healing  of  the  laryngeal  involvement. 
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Case  III. — A  man  of  forty-eight  with  a  family  history  of  tubercu- 
losis came  to  Colorado  eleven  years  ago  on  account  of  extensive  tu- 
berculous involvement  of  the  left  lung.  After  several  years  of  rational 
living  there  was  secured  a  complete  arrest  of  the  tuberculous  pro- 
cess. In  1904  the  patient  experienced  digestive  disturbance,  with 
constipation,  intestinal  flatulence,  and  fleeting  attacks  of  pain  referred 
to  the  region  of  the  appendix.  As  a  result  of  the  digestive  disturbance 
and  impaired  appetite,  there  took  place  a  progressive  loss  of  weight  and 
strength,  accompanied  by  a  renewed  activity  of  the  tuberculous  process 
in  the  lung.  The  weight  was  reduced  nearly  forty  pounds  and  the  vitality 
much  enfeebled.  In  April,  1906,  there  was  a  sudden  attack  of  pain  in  the 
right  iliac  fossa,  without  vomiting  or  temperature  elevation.  There  was 
absolutely  no  resistance  or  rigidity  of  the  muscles  of  the  right  lower  abdo- 
men. The  face  was  pinched  and  ashen.  Upon  deep  palpation  a  small 
tumor  was  recognized  well  to  the  outer  edge  of  the  abdomen.  Laparotomy 
was  immediately  performed  in  spite  of  extreme  prostration,  malnutrition, 
and  active  pulmonary  tuberculosis.  The  decision  to  operate  was  based 
in  part  upon  the  expediency  of  removing  a  possible  cause  for  the  protracted 
digestive  derangement.  It  was  felt  that  even  a  disappearance  of  the  acute 
stage  of  inflammation,  with  remission  of  the  urgent  symptoms,  would 
leave  the  patient  with  but  slight  opportunity  to  secure  arrest  of  the  pul- 
monary infection.  Operation  performed  by  Dr.  W.  A.  Jayne  disclosed 
a  much  elongated  and  thickened  appendix,  with  beginning  gangrene. 
The  patient  recovered  promptly  from  the  effects  of  the  surgical  procedure, 
and  has  since  attained  a  complete  restoration  of  his  previous  health. 
There  has  been  a  conspicuous  gain  in  weight  (25  pounds)  and  strength, 
with  entire  absence  of  physical  signs  of  the  pulmonary  affection. 

Case  IV. — A  boy,  nine  years  old,  was  brought  to  Colorado  June  1, 
1903,  after  several  months'  progressive  decline  in  New  Mexico.  There 
was  extensive  active  involvement  of  the  left  lung  and  a  moderately 
advanced  tuberculous  process  in  the  right.  There  were  great  emacia- 
tion and  physical  debility,  moderate  temperature  elevation  daily,  and 
an  exceedingly  weak  and  rapid  pulse.  No  hope  of  securing  an  arrest 
was  entertained.  After  three  months  of  complete  rest  in  bed  in  the 
open  air,  with  active  efforts  toward  superalimentation,  a  gain  of  fifteen 
pounds  was  established,  with  corresponding  improvement  in  the  general 
condition.  The  strength  was  again  reduced  by  a  six  weeks'  illness 
of  typhoid  fever,  upon  recovering  from  which  a  satisfactory  improve- 
ment in  the  general  condition  was  continued  until  January,  1905,  when 
an  appendicitis  developed  with  moderate  pain  and  vomiting.  There 
was  no  fever,  the  resistance  in  the  right  iliac  region  was  very  slight,  but 
the  pulse  was  130  and  of  poor  quality.  The  question  was  presented  as 
to  the  expediency  of  operating  upon  a  ten-year-old  boy  with  advanced 
phthisis^and  a  poor  general  condition,  in  the  absence  of  parents.  There 
was  some  hesitation  as  to  the  wisdom  of  surgical  interference  on  account 
of  the  lack  of  tenderness,  temperature  elevation,  and  rigidity,  suggesting 
that  the  condition  was  not  especially  acute.  After  some  hours'  delay 
it  was  decided  to  assume  the  responsibility  of  operation.  A  gangrenous 
appendix  was  removed  by  Dr.  F.  L.  Dixon,  and  speedy  recovery  ensued. 
Complete  arrest  of  the  pulmonary  tuberculosis  has  since  been  secured. 
The  child  has  been  at  home  for  over  two  years,  and  I  am  advised  exhibits 
no  evidence  of  renewed  activity  of  the  tuberculous  infection. 

Case  V. — The  patient  was  a  woman,  forty-two  years  old,  who  arrived 
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in  Colorado  in  June,  1906,  presenting  the  history  of  advanced  pulmonary 
tuberculosis  of  four  years'  duration.  There  were  marked  loss  of  weight, 
dyspnea,  and  rapid  pulse.  Each  lung  was  extensively  diseased,  an  active 
infection  being  recognized  upon  the  right  side  from  the  apex  to  the  third 
rib,  and  upon  the  left  from  the  apex  to  the  fourth  rib,  with  pronounced 
pulmonary  excavation.  An  unfavorable  prognosis  was  necessarily  enter- 
tained. Improvement,  however,  was  noted  during  a  period  of  two 
months,  after  which  she  experienced  sudden  pain,  nausea  without  vomit- 
ing, moderate  elevation  of  temperature,  and  increased  rapidity  of  the  pulse. 
Very  slight  resistance  was  obtained  in  the  right  iliac  region.  Immediate 
operation  was  advised,  although  due  cognizance  was  taken  of  the  responsi- 
bility assumed  in  surgical  interference  upon  a  case  of  this  character.  It 
was  feared  that  if  the  appendix  was  permitted  to  remain,  convalescence 
would  be  unavoidably  protracted  and  alimentation  greatly  reduced.  An 
acutely  inflamed  and  elongated  appendix  was  removed  by  Dr.  Dixon. 
The  improvement  in  the  general  and  pulmonary  conditions  has  been 
pronounced. 

Case  VI. — A  pulmonary  invalid,  thirty-four  years  of  age,  while  in 
the  mountains  of  Colorado  in  the  summer  of  1906,  suddenly  experienced 
fairly  acute  abdominal  pain,  which  was  followed  by  chill  and  vomiting. 
After  remaining  in  bed  for  several  days  the  acuteness  of  the  pain  sub- 
sided somewhat,  and  the  general  condition  was  so  improved  as  to  permit 
his  undertaking  a  twenty-five-mile  ride  to  the  nearest  railway  station. 
By  the  merest  chance  I  met  the  patient  upon  the  way,  and  was  solicited 
to  render  medical  aid.  The  patient  was  emaciated,  extremely  pale, 
with  weak  and  rapid  pulse,  but  no  elevation  of  temperature.  Examina- 
tion made  at  the  time  showed  a  generally  distended  abdomen.  There 
was  no  especial  localization  of  the  pain  or  tenderness  in  the  region  of 
the  appendix.  The  patient  was  removed  to  Denver,  and  operation 
decided  upon  in  spite  of  a  poor  general  condition,  pulmonary  involve- 
ment, and  a  considerable  degree  of  uncertainty  as  to  the  precise  nature 
of  the  abdominal  disturbance.  A  circumscribed  high  retrocecal  abscess 
was  evacuated  by  Dr.  Powers.  It  was  not  thought  wise  to  take  undue 
time  in  searching  for  and  removing  the  appendix.  The  patient  made  a 
satisfactory  recovery. 

Case  VII. — A  woman,  thirty-two  years  of  age,  having  resided  in 
Colorado  for  four  years  on  account  of  an  extensive  tuberculous  involve- 
ment of  each  lung,  suddenly  experienced,  upon  November  30,  1905,  severe 
abdominal  pain  in  the  right  ileocecal  region.  This  was  attended  by  chill 
and  vomiting.  She  had  previously  secured  a  gain  of  about  fifty  pounds 
in  weight,  and  a  pronounced  improvement  in  the  pulmonary  condition. 
The  face  was  flushed,  expression  anxious,  temperature  slightly  elevated, 
and  pulse  130.  Careful  examination  of  the  abdomen  was  entirely  nega- 
tive. After  two  or  three  hours,  tenderness  with  slight  resistance  was  noted 
in  the  right  iliac  region.  Operation  was  decided  upon,  and  performed 
without  delay  by  Dr.  Dixon.  There  was  found  a  perforative  gangrenous 
appendix  with  general  septic  peritonitis.  The  appendix  was  removed 
and  thorough  drainage  instituted.  The  patient,  however,  died  upon  the 
third  day.  This  case  is  of  interest  in  view  of  the  fact  that  the  fatal  ter- 
mination occurred  not  by  virtue  of  the  pulmonary  involvement,  but  as 
the  result  of  a  perforation  of  the  appendix  which  probably  took  place 
simultaneously  with  the  very  earliest  symptoms.  Had  there  been  exhib- 
ited evidence  of  appendiceal  disease  prior  to  the  perforation,  recovery 
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undoubtedly  would  have  taken  place  notwithstanding  the  pulmonary 
disease. 

Case  VIII. — The  patient,  a  woman,  aged  thirty-three,  with  a  long- 
standing tuberculous  process  in  both  lungs,  experienced  a  sudden  acute 
pain  during  the  night  of  February  13,  1901.  This  was  followed  almost 
immediately  by  a  chill,  and  subsequently  by  vomiting.  She  was  seen 
by  me  on  the  following  morning.  The  temperature  was  but  slightly 
elevated,  the  pulse  was  of  good  quality  and  not  especially  rapid.  The 
pain  in  the  abdomen,  which  was  general  rather  than  localized,  had  ma- 
terially subsided.  Careful  physical  examination  failed  to  disclose  the 
slightest  tenderness  or  resistance  over  the  region  of  the  appendix.  During 
the  next  twenty-four  hours  no  especial  change  was  noted  in  the  condition. 
No  nourishment  was  permitted  by  mouth.  Shortly  afterward  the  pain 
became  more  severe,  and  was  attended  by  renewed  vomiting  and  a  slight 
chill.  The  next  morning  the  physical  examination  remained  completely 
negative.  The  expression,  however,  was  not  so  good  as  on  the  preceding 
day.  After  consultation  and  continued  negative  results  of  abdominal, 
vaginal,  and  rectal  examinations,  it  was  determined  to  resort  to  exploratory 
incision.  The  operation,  unfortunately,  was  delayed  another  twenty-four 
hours,  during  which  time  the  temperature  rose  to  I04°  F.,  the  pulse  to  136. 
The  abdomen  had  become  distended,  and  the  whole  picture  was  that  of 
septic  peritonitis.  The  operation  was  performed  by  Dr.  Horace  G.  Weth- 
erill.  On  opening  the  abdomen  free  pus  was  found  throughout  the  gen- 
eral cavity.  The  appendix  was  exceedingly  long,  with  its  tip  dipping 
down  over  and  below  the  brim  of  the  pelvis,  where  it  had  become  ad- 
herent, thus  explaining  the  failure  to  elicit  tenderness  or  rigidity  on 
early  examination.  Perforation  had  taken  place,  and  the  appendix 
was  gangrenous  in  places.  The  patient's  condition  during  the  operation 
was  extremely  desperate.  She  was  taken  from  the  operating-room  in 
collapse,  and  it  was  not  doubted  that  death  would  speedily  ensue.  During 
the  next  two  or  three  days  the  condition  remained  as  desperate  as  can  be 
imagined.  The  pulse  was  exceedingly  weak,  the  temperature  considerably 
elevated,  and  the  abdomen  greatly  distended.  Fecal  vomiting  began  on 
the  third  day  following  the  operation,  and  the  patient  became  practically 
unconscious.  In  spite  of  vigorous  efforts  the  bowels  had  not  moved,  and 
there  had  been  no  passage  of  gas.  It  was  evident  that  the  stomach  must 
be  relieved  of  the  fecal  matter  and  the  intestinal  distention  reduced  as 
much  as  possible.  While  the  patient  was  in  a  semicomatose  condition, 
the  stomach  was  washed  out  at  very  short  intervals  with  a  solution  of  soda. 
Enormous  quantities  of  gas  were  removed  at  each  washing,  together  with 
considerable  fecal  matter.  The  lavage  was  continued  in  each  instance 
until  the  water  returned  perfectly  clear.  It  was  remarkable  to  note  the 
decided  relief  of  the  abdominal  distention  after  each  washing.  The  im- 
provement in  the  mental  condition  soon  became  marked.  Stimulation 
was  vigorously  continued,  and  the  lavage  was  repeated  at  short  intervals 
during  the  next  three  days.  Renewed  efforts  to  move  the  bowels  were 
finally  successful,  and  in  the  course  of  a  week  normal  peristalsis  was  re- 
stored. The  patient  continued  to  exhibit  gratifying  improvement  for  a 
period  of  nearly  seven  weeks,  when  there  suddenly  developed  symptoms 
of  acute  intestinal  obstruction.  Operation  by  Dr.  Wetherill  disclosed 
extensive  intestinal  adhesions,  and  the  patient  survived  but  a  few  days. 

This  case  is  cited  as  illustrating  the  statement  previously  made  that 
a  genuine  involvement  of  the  appendix  may  exist  without  any  early 
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evidence  of  its  presence  being  elicited  upon  physical  examination.  In 
this  case  the  general  and  constitutional  symptoms  were  sufficiently  defi- 
nite to  characterize  the  attack  as  a  most  serious  abdominal  condition. 
Through  failure  to  discover  definite  physical  evidences  of  appendicitis 
there  was  permitted  to  take  place  a  most  disastrous  period  of  delay, 
which  eventually  resulted  in  the  death  of  the  patient.  The  lesson  to  be 
drawn  from  such  an  experience  is  plain  to  the  effect  that,  in  the  presence 
of  such  an  acute  onset,  severe  abdominal  pain,  with  change  in  pulse  and 
temperature,  even  despite  absence  of  rigidity  and  tenderness  over  the 
region  of  the  appendix,  the  only  safe  and  rational  course  would  have  been 
to  perform  an  exploratory  laparotomy.  The  dangers  of  opening  the 
abdomen  in  such  cases  are  comparatively  slight,  while  the  unfortunate 
possibilities  from  delay  are  very  great.  When  in  doubt  early  in  the  course 
of  such  acute  abdominal  affections  it  must  be  recognized  that  the  best 
interests  of  the  patient  are  subserved  by  exposure  to  the  relatively  slight 
dangers  of  abdominal  section,  in  order  to  secure,  first,  definiteness  of 
diagnosis,  and,  secondly,  opportunity  to  invoke  life-saving  surgical  aid. 

Case  IX. — The  patient,  aged  fifty  years,  came  to  Colorado  September 
6,  1906,  one  year  after  the  development  of  pulmonary  tuberculosis. 
There  were  great  emaciation  and  physical  debility.  Dyspnea  was  pro- 
nounced upon  slight  exertion,  and  the  cough  was  frequent  and  paroxysmal. 
The  expectoration  was  profuse,  the  appetite  poor,  and  the  sleep  much 
disturbed.  Physical  examination  disclosed  extensive  active  tuberculous 
infection  of  the  right  lung  and  slight  involvement  of  the  left.  No  appre- 
ciable improvement  was  noted  after  several  months'  residence  in  Colorado. 
Early  in  1907  the  patient  developed  an  acute  appendiceal  attack.  The 
initial  rigor  was  severe,  and  the  pain  in  the  right  iliac  region  excruciating. 
Immediately  after  the  early  vomiting  the  pulse  became  exceedingly  weak 
and  rapid.  The  patient  was  seen  in  consultation  by  Dr.  F.  L.  Dixon,  and 
much  hesitation,  in  view  of  the  extreme  physical  debility,  was  felt  as  to 
the  expediency  of  operation.  Despite  the  unfavorable  general  condition, 
however,  it  was  decided  that  the  invalid  was  entitled  to  the  same  operative 
procedure  that  would  be  accorded  a  non-tuberculous  patient.  An  acutely 
inflamed  and  gangrenous  appendix  imbedded  in  a  mass  of  inflamed 
and  gangrenous  omentum  was  removed,  and  the  patient  made  an  unevent- 
ful recovery. 

Case  X. — A  man,  twenty-eight  years  old,  consulted  me  August  14, 1907, 
six  months  after  arrival  in  Colorado.  There  had  taken  place  a  marked  loss 
of  weight.  Cough  was  frequent  and  expectoration  copious.  Examina- 
tion of  the  chest  disclosed  the  presence  of  extensive  tuberculous  involve- 
ment. Upon  the  right  side  the  infected  area  extended  from  the  apex  to  the 
fourth  rib  in  front,  and  to  the  lower  third  of  the  interscapular  space  in  the 
back.  There  was  also  evidence  of  active  tuberculous  infection  in  the 
left  upper  front.  Despite  a  careful  enforcement  of  hygienic  and  dietetic 
management,  no  very  appreciable  improvement  was  noted  in  the  general 
condition,  although  a  lessening  in  the  activity  of  the  process  was  apparent. 
Digestive  disturbances  were  frequent,  appetite  poor,  and  nutrition  much 
impaired.  In  the  spring  of  1908  he  developed  typical  manifestations  of 
acute  appendiceal  involvement,  and  was  operated  upon  during  the  first 
twenty-four  hours  by  Dr.  C.  A.  Powers.  The  appendix  was  considerably 
enlarged,  rigid,  and  moderately  inflamed.  A  slight  miliary  deposit  was 
visible  upon  a  portion  of  the  cecum  and  adjacent  small  intestine.  The 
histologic  examination  of  the  removed  appendix  disclosed  the  tuber- 
38 
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culous  nature  of  the  affection.  Improvement  during  the  following  two 
years  was  pronounced. 

Dr.  Powers  has  recently  operated  upon  a  tuberculous  patient  of 
Dr.  J.  A.  Wilder  presenting  symptoms  of  acute  fulminating  appendicitis 
and  general  peritonitis  with  a  history  of  several  former  attacks.  At  the 
time  of  the  previous  illness  it  was  decided  to  resort  to  an  interval  operation 
as  soon  as  practicable.  This  was  subsequently  opposed  by  the  patient 
and  family  on  account  of  the  far-advanced  tuberculous  condition.  He 
suddenly  experienced  severe  pain,  chill,  and  underwent  immediate  col- 
lapse. Under  great  stimulation  the  operation  was  performed  and  the 
appendix  found  to  have  sloughed  directly  over  the  wall  of  the  cecum,  leav- 
ing a  patulous  opening  into  the  intestine  which  discharged  its  fecal  con- 
tents into  the  general  abdominal  cavity.  The  appendix  itself  was  ex- 
tensively gangrenous.  The  abdomen  was  freely  and  continuously  irri- 
gated for  many  days  with  the  patient  in  the  Fowler  position.  Recovery 
took  place,  and  the  patient  was  permitted  to  resume  the  effort  to  secure 
arrest  from  the  pulmonary  involvement,  and  is  now  in  good  health. 

This  case  offers  a  striking  illustration  of  the  wisdom,  in  general,  of 
the  interval  operation  upon  the  pulmonary  invalid,  when  the  history  of 
previous  attacks  establishes  the  diagnosis  of  recurring  appendicitis. 


CHAPTER  LXXII 
RECTAL  FISTULA 

THIS  condition  originates  from  abscesses  in  the  connective  tissue 
surrounding  the  lower  portion  of  the  rectum.  It  usually  results  from 
neglect  in  the  treatment  of  simple  anal  abscess  or  in  the  management 
of  a  similar  pus-collection  in  the  ischiorectal  fossa.  Among  tuberculous 
patients,  however,  a  persisting  indolent  fistula  may  develop  despite 
thoroughly  efficient  surgical  treatment  of  the  original  abscess. 

There  are  several  types  of  fistula,  one  of  which  is  the  open  variety, 
with  a  free  communication  to  the  external  skin,  as  well  as  into  the  in- 
testinal canal.  Another  is  termed  the  blind  internal  fistula,  in  which 
the  sinus  opens  into  the  bowel  but  has  no  external  outlet.  The  blind 
external  fistula  opens  upon  the  skin,  but  does  not  perforate  the  rectum. 
Irrespective  of  the  type  of  fistula,  the  course  of  the  sinus  in  almost  every 
instance  is  tortuous  and  irregular.  The  point  of  internal  perforation 
is  frequently  but  a  short  distance  above  the  anus,  though  in  some  cases 
the  sinus  extends  upwrard  a  considerable  distance  before  penetrating 
the  bowel.  The  external  opening  may  be  situated  in  immediate  proximity 
to  the  anus  or  at  a  distance  of  several  inches.  The  discharge  of  pus  or 
liquid  feces  from  the  sinus  produces,  as  a  rule,  considerable  discomfort 
and  irritation.  In  most  cases  there  is  a  comparative  lack  of  pain  and 
tenderness.  The  discharge  varies  according  to  the  nature  of  the  infection. 
When  of  tuberculous  origin,  the  secretion  is  often  scant,  and  watery  in 
character.  In  case  of  mixed  infection  it  is  usually  more  profuse,  of  greater 
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density,  and  of  a  greenish-yellow  appearance.  Tuberculous  fistulae 
are  apt  to  exhibit  at  the  cutaneous  orifices  reddened,  irregular,  and  over- 
hanging edges. 

The  method  of  origin  of  small  abscesses  arising  from  the  anal  diver- 
ticula  is  closely  analogous  to  appendicitis  with  pus-formation.  In  both 
conditions  opportunity  is  afforded  for  the  entrance  of  numerous  different 
microorganisms.  Their  presence,  together  with  the  indefinite  retention  of 
fecal  matter  and  foreign  substances,  gives  rise  to  varying  degrees  of  irrita- 
tion and  inflammatory  change. 

In  reviewing  the  general  etiology  of  tuberculous  lesions  of  the  in- 
testinal tract,  attention  was  called  to  the  mechanic  facilities  offered 
for  the  lodgment  of  tubercle  bacilli  in  the  tiny  lacunae  existing  in  the  mu- 
cous membrane  above  the  anus.  This  explains  the  distinctly  tuberculous 
origin  of  many  cases  of  rectal  fistula.  While  in  a  considerable  number  of 
cases  the  fistulous  abscesses  are  in  themselves  tuberculous,  a  non-tuber- 
culous fistula  is  not  infrequent  among  pulmonary  invalids.  Although 
nearly  15  per  cent,  of  all  fistulas  occur  among  this  class  of  people,  the  local 
condition  is  not  invariably  tuberculous. 

The  relation  of  fistula  in  ano  to  pulmonary  tuberculosis  has  been 
the  subject  of  much  uncertainty  and  confusion  for  many  years.  The 
proportion  of  consumptives  afflicted  with  anal  fistula  varies,  according 
to  different  observers,  from  2  to  5  per  cent.  The  condition  has  existed 
in  slightly  over  2  per  cent,  of  the  cases  coming  under  my  personal  ob- 
servation. It  was  even  thought  at  one  time  that  the  existence  of  fistula 
produced  a  degree  of  immunity  to  pulmonary  tuberculosis.  Among 
non-consumptives,  therefore,  it  was  considered  rational  to  prevent  the 
healing  of  the  sinus  for  fear  lest  a  tuberculous  infection  of  the  lungs  would 
subsequently  develop.  If  the  victim  of  the  fistula  was  a  consumptive, 
the  chances  for  recovery  from  the  pulmonary  disease  were  believed  to  be 
enhanced  by  a  continuance  of  the  fistula,  and  materially  diminished  by 
its  closure.  According  to  Freeman,  it  was  at  one  time  considered  good 
treatment  to  produce  artificial  fistulas  in  consumptives  as  a  means  of  cure 
of  the  original  disease,  upon  the  theory  that  injurious  humors  were  thus 
drained  from  the  system. 

At  present  there  exist  important  differences  of  opinion  as  to  the 
true  relation  of  these  two  affections,  and  especially  as  to  the  applicability 
of  remedial  measures  under  varying  conditions.  It  is  well  to  bear  in 
mind,  as  stated,  that  tuberculous  fistulas  may  occur  in  individuals  pre- 
senting no  other  evidence  of  similar  infection,  and  that  non-tuberculous 
fistulas  may  sometimes  develop  in  the  midst  of  pulmonary  phthisis.  In 
this  respect  there  is  maintained  a  further  resemblance  between  abscesses 
in  the  appendix  and  in  the  region  of  the  anus.  There  is,  however,  in  the 
two  conditions  a  striking  difference  as  to  the  practical  construction  to  be 
placed  upon  these  relations.  In  connection  with  appendicitis  it  was 
stated  that  a  clinical  distinction  was  unnecessary  between  tuberculous 
appendicitis  and  a  simple  inflammatory  involvement  among  consumptives, 
as  the  indications  for  treatment  were  identical.  The  principles  of  manage- 
ment as  applied  to  cases  of  rectal  fistulae,  however,  are  not  similarly  uni- 
form, for  reasons  that  are  perfectly  obvious.  Appendicitis,  regardless  of 
its  origin,  is  recognized  as  a  distinct  menace  to  life,  without  immediate 
operation.  Rectal  fistula,  at  no  time  threatening  the  life  of  the  individ- 
ual, is  embraced  under  an  entirely  different  category,  the  results  of  surgical 
treatment  being  dependent  upon  the  influence  of  the  general  health. 
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It  is  important  to  distinguish  between  fistulse  in  themselves  tuber- 
culous without  evidence  of  infection  in  other  parts  of  the  body,  and 
fistulae  in  consumptives  irrespective  of  the  origin.  Among  the  latter 
the  essential  consideration  is  not  the  local  condition  of  possible  tuber- 
culous origin,  but  the  existence  of  an  infection  in  remote  parts,  causing 
a  diminished  resistance  of  the  tissues  and  retarding,  if  not  preventing, 
complete  union  after  operation.  In  this  event  surgical  interference 
may  become  non-effective  and  may  even  react  to  the  disadvantage  of 
the  patient  through  the  refusal  of  the  wound  to  heal,  the  increased  area 
of  broken-down  tissue,  the  occasional  impaired  function  of  the  sphincter, 
and  the  not  infrequent  mental  depression. 

The  decision  as  to  therapeutic  management  must  be  based  upon 
certain  prognostic  considerations  which  relate  directly  to  the  extent 
of  pulmonary  tuberculosis  and  the  general  vitality.  Tuberculous  fistulse 
in  otherwise  healthy  individuals  are  subject  to  the  same  principles  of  radical 
surgical  management  as  simple  fistulse  among  the  same  class  of  patients. 
In  consumptives  the  special  indications  for  the  operation  relate  to  the 
supposed  ability  of  the  tissues  to  heal  promptly  after  thorough  excision. 
Surgical  interference  among  pulmonary  invalids  as  a  class  has  fallen  into 
considerable  disrepute  because  of  the  frequent  unsatisfactory  results  of  the 
operation.  It  must  be  admitted  that  among  these  patients  it  is  notori- 
ously unsuccessful  in  a  large  proportion  of  cases.  It  is  well  known  that  the 
course  of  the  pulmonary  disease  is  not  influenced  either  for  better  or  worse 
by  the  complicating  fistula,  save  for  the  unfavorable  results  sometimes 
noted  after  ill-considered  and  untimely  surgical  procedures.  The  alleged 
development  of  pulmonary  tuberculosis  following  operation  for  rectal 
fistula  is  probably  explained  by  the  previous  latency  of  the  pulmonary 
infection  and  its  delayed  clinical  recognition.  On  the  other  hand,  the 
influence  of  advanced  pulmonary  phthisis  upon  the  local  fistulous  condi- 
tion is  beyond  question. 

The  unfortunate  results  of  operation  upon  consumptives  are  fre- 
quently traceable  to  the  lack  of  proper  discrimination  exercised  as  to 
the  selection  of  cases.  The  operation  is  often  performed  upon  invalids 
with  advanced  pulmonary  disease,  or  at  a  time  when  the  infection,  though 
of  recent  development,  is  associated  with  greatly  impaired  nutrition  and 
lessened  individual  resistance.  The  essential  consideration  as  to  the 
propriety  of  the  operation  attaches  not  to  the  extent  or  duration  of  the 
tuberculous  change  in  the  lung,  but  rather  to  its  comparatively  slight 
activity  and  the  existence  of  an  excellent  nutrition  as  indicative  of 
general  vitality.  It  is  my  custom  to  deny  this  operation  to  patients 
until  the  pulmonary  infection  has  undergone  almost  if  not  complete 
arrest,  with  the  restoration  of  at  least  a  normal  body-weight.  Until 
such  time  patients  are  quieted  with  the  assurance  that  the  persisting 
fistula  exercises  no  possible  influence  upon  the  disease,  and  that  a  fortunate 
result  of  operation  is  permitted  only  by  an  increased  general  resistance. 
A  significant  commentary  as  to  the  frequency  of  ill-advised  operation  is 
the  fact  that  in  nearly  every  instance  of  rectal  fistula  among  phthisical 
patients  at  the  time  of  coming  under  my  observation  an  operation  had 
previously  been  performed  with  unsatisfactory  result.  The  success  oc- 
casionally attending  the  injection  of  the  bismuth-vaselin  paste  by  Beck 
and  others  suggests  that  this  method  of  treatment  may  be  appropriate 
for  some  individuals  whose  general  condition  contraindicates  recourse 
to  radical  surgical  interference. 
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The  surgical  management,  aside  from  ordinary  drainage  operations, 
which  are  indicated  in  all  cases  of  abscess  formation  in  this  vicinity, 
consists  of  simple  incision  with  curetment,  or  of  total  extirpation  of  the 
fistulous  tract.  Incision  is  the  less  formidable  and  more  usual  method  of 
procedure,  and  is  sometimes  attended  by  satisfactory  results.  In  case  of 
a  complete  open  fistula  a  grooved  director  is  passed  from  the  external 
opening  into  the  rectum,  and  the  intervening  tissues  divided  with  a  sharp 
curved  bistoury.  This  is  preceded  by  thorough  stretching  of  the  sphincter. 
If  the  fistula  is  incomplete,  a  connection  must  be  established  from  the  skin 
to  the  interior  of  the  bowel  by  the  director.  After  the  entire  sinus  has  been 
laid  open,  the  infected  area  is  forcibly  scraped,  and  sterilized  with  pure 
phenol.  The  wound  is  packed  with  iodoform  gauze,  the  healing  taking 
place  by  granulation. 

The  process  of  excision,  which  is  more  likely  to  be  attended  by  a 
speedy  and  gratifying  result  among  tuberculous  cases,  consists  of  the  dis- 
section of  the  entire  fistulous  canal.  Great  care  must  be  taken  to  re- 
move, if  possible,  a  considerable  area  of  apparently  non-infected  tissue. 
This  procedure  is  even  advisable  in  chronic  cases  exhibiting  dense  fibrous 
tissue  formation  along  the  wall  of  the  sinus.  In  certain  cases  it  may  seem 
wise  to  close  the  wound  in  an  effort  to  secure  union  by  first  intention.  In 
the  great  majority,  however,  it  is  safer  and  better  to  leave  it  open,  pack, 
and  permit  it  to  heal  from  the  bottom.  These  are  wounds  which  require 
especial  care  and  attention.  Closure  may  be  slow,  and  stimulation  of  the 
wound  surfaces  in  the  usual  way  may  be  necessary. 


SECTION  VII 
TUBERCULOSIS  OF  THE  GENITO-URINARY  TRACT 


CHAPTER  LXXIII 

GENERAL  ETIOLOGIC  CONSIDERATIONS 

TUBERCULOUS  infection  of  either  the  genital  or  urinary  system  is  al- 
most always  secondary  to  a  preexisting  focus  in  some  other  portion  of 
the  body.  It  is  difficult,  however,  to  deny  absolutely  the  possible  exis- 
tence of  primary  tuberculosis  in  these  parts.  Isolated  cases  of  such  an 
infection  are  found  in  the  literature  of  the  subject,  but  the  evidence  is  fre- 
quently insufficient  to  sustain  the  assertion  that  the  reported  condition 
is  one  of  genuine  primary  infection  of  the  genito-urinary  system.  The 
term  primary  is  often  used  in  connection  with  tuberculosis  of  this  region, 
not  as  denoting  the  initial  site  of  infection  of  the  entire  organism,  but 
rather  as  indicating  a  priority  of  involvement  in  a  given  portion  of  the 
genito-urinary  system  in  comparison  with  infection  of  neighboring  parts. 
In  discussing  the  general  etiology  of  tuberculous  infection  of  the  genito- 
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urinary  tract,  the  word  primary  will  be  used  simply  in  the  sense  of  its 
local  application,  it  being  well  understood  that  the  infection  must  proceed 
in  all  cases  from  some  antecedent,  though  often  undiscoverable,  focus. 
The  primary  origin  of  tuberculous  lesions  in  these  regions  and  the  sub- 
sequent sequence  of  infection  have  been  the  subject  of  much  investiga- 
tion. In  the  past  decided  differences  of  opinion  have  been  entertained 
as  a  result  of  clinical  and  pathologic  research.  Following  much  experi- 
mental study  in  recent  years,  there  is  a  greater  unanimity  of  medical 
opinion  as  to  the  preponderating  sites  of  infection  and  the  more  common 
direction  of  further  dissemination.  The  parts  most  frequently  involved 
are  the  kidney,  Fallopian  tubes,  epididymis,  and  prostate.  It  is  known 
that  the  tuberculous  process  may  be  primary  in  any  of  these  organs. 

From  a  clinical  or  surgical  standpoint  it  is  fair  to  assume  that  the  so- 
called  primary  origin  of  the  disease  occurs  with  almost  equal  frequency  in 
the  kidney,  epididymis,  and  Fallopian  tubes,  with  the  prostate  gland  less 
commonly  the  seat  of  early  infection.  Research  work  recently  conducted 
at  the  Phipps  Institute  in  connection  with  renal  tuberculosis  forces  the 
conclusion,  however,  that  the  kidney  is  by  far  the  more  frequent  site  of 
infection. 

The  urine  of  60  patients  with  pulmonary  consumption  was  exhaus- 
tively examined  for  the  recognition  of  tubercle  bacilli.  After  eliminating 
all  chances  for  error  resulting  from  the  possible  confusion  of  the  bacilli 
with  other  microorganisms,  it  was  found  that  the  examination  in  44 
instances  was  attended  by  a  positive  result.  This  work  was  of  importance 
in  showing  that  tubercle  bacilli  were  being  excreted  with  the  urine  of 
phthisical  patients  to  a  much  greater  extent  than  had  been  generally 
supposed.  The  result  was  susceptible  of  a  double  interpretation — first, 
that  the  bacilli  had  been  filtered  from  the  blood  through  the  glomeruli 
without  local  lesion  along  the  urinary  tract,  and,  secondly,  that  genuine 
tuberculous  lesions  existed  either  in  the  kidney  or  along  the  downward 
course  of  the  urinary  system.  Walsh  has  reported  that  inoculation  of  the 
urine  of  tuberculous  patients  into  guinea-pigs  has  been  attended  by  the 
development  of  tuberculous  lesions  in  82.5  per  cent. 

Heiberg  and  Morris  report  tuberculosis  of  the  kidney  to  be  found  at 
autopsy  in  only  2  per  cent,  of  the  cases  of  pulmonary  tuberculosis.  Ham- 
ilton has  shown  that  after  the  bacilli  gain  entrance  to  the  circulation, 
they  may  be  found  in  the  glomeruli  of  the  kidney,  within  the  afferent 
arteries,  in  the  interstitial  tissue,  and  in  the  uriniferous  tubules.  Wai- 
sham,  in  his  study  of  excretion  tuberculosis,  has  demonstrated  the  pres- 
ence of  bacilli  in  the  glomeruli  without  evidence  of  change  in  the  surround- 
ing tissues  or  in  the  vessels  of  the  glomerulus.  He  has  proved  that  the 
bacilli  may  become  arrested  at  some  point  in  the  uriniferous  tubes,  often 
in  the  medulla  of  the  kidney,  and  produce  secondary  foci  of  tuberculous 
infection.  His  views  as  to  the  epithelial  spread  of  the  infection  in  the 
kidney  are  indorsed  by  Benda,  who  calls  attention  to  the  presence  of 
bacilli  en  masse  in  the  midst  of  the  epithelial  constituents  of  the  kidney 
in  the  common,  straight,  and  convoluted  tubules.  He  emphasizes  the 
extension  of  tubercle  deposit  from  the  straight  and  common  uriniferous 
tubes  in  explanation  of  the  origin  of  renal  tuberculosis  in  the  medullary 
substance,  but  ascribes  the  infrequency  of  dissemination  from  the  con- 
voluted tubes  in  the  cortex  to  the  plugging  incident  to  the  tuberculous 
processes. 

Apropos  of  Walsham's  study,  the  further  investigations  at  the  Phipps 
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Institute  under  the  supervision  of  Walsh  are  of  special  interest.  Sixty 
autopsies  were  performed  upon  tuberculous  subjects,  and  the  kidneys  in 
each  instance  were  cut  into  very  small  pieces  and  subjected  to  careful 
macroscopic  and  histologic  examination.  Definitely  typical  tubercles 
were  found  in  35  cases.  In  addition,  the  condition  in  other  cases  closely 
resembled  a  tuberculous  invasion  of  the  kidney,  an  assumption  as  to  its 
probable  character  being  justified  by  the  presence  of  miliary  tubercles 
in  other  organs.  If  the  latter  instances  be  included,  a  tubercle  deposit 
was  found  in  63  per  cent,  of  the  cases.  Walsh,  in  a  recent  report,  states 
that  an  examination  of  the  kidneys  of  pulmonary  invalids  has  shown  ul- 
cerative  tuberculous  lesions  in  2.8  per  cent,  and  positive  tubercles  in  53.8 
per  cent.  Out  of  37  cases  examined  by  Hein,  tubercles  were  found  in  21 
instances,  or  about  57  per  cent. 

In  the  light  of  such  pathologic  data  it  must  be  accepted  that  tubercu- 
losis of  the  kidney  exists  in  approximately  one-half  of  the  cases  of  pul- 
monary tuberculosis,  and  to  a  greater  extent  than  in  any  other  portion 
of  the  genito-urinary  system.  These  results  are  in  striking  contrast  to 
Senn's  estimate  that  one  out  of  every  18  consumptives  exhibits  a  tubercu- 
lous process  in  some  portion  of  the  genito-urinary  system.  The  patho- 
logic institute  at  Prague  has  reported  but  5.6  per  cent,  of  renal  tuberculosis 
recognized  at  autopsy  upon  adult  consumptives,  while  Rilliet  and  Barthez 
report  15.7  per  cent,  among  children. 

It  is  probable  that  the  frequency  of  primary  involvement  of  the 
epididymis  corresponds  quite  closely  to  that  of  the  Fallopian  tubes. 
As  a  result  of  tuberculous  infection  of  the  epididymis,  an  extension  of  the 
process  may  take  place  to  the  seminal  vesicles,  prostate,  and  sometimes 
to  the  bladder.  From  the  Fallopian  tubes  the  infection  may  be  dissemi- 
nated to  the  ovary,  uterus,  and  peritoneum. 

Primary  tuberculosis  of  the  bladder  is  exceedingly  rare.  Its  second- 
ary involvement  may  proceed  from  a  downward  infection  originating 
in  the  kidney,  or  from  an  upward  distribution  emanating  from  the  pros- 
tate or  male  genital  organs.  It  is  doubtful  if,  in  any  considerable  number 
of  instances,  upward  extension  of  the  tuberculous  infection  may  take 
place  from  the  bladder  to  the  kidney.  Giani  has  concluded,  as  a  result 
of  his  own  experimental  research,  that  ascending  tuberculous  infection  to 
the  kidney  is  absolutely  impossible  against  a  normal  downward  current 
of  urine.  Rovsing,  however,  has  reported  an  exceptional  instance  of 
ascending  tuberculosis  to  the  kidney  from  the  bladder.  In  this  case  the 
primary  focus  was  in  the  other  kidney,  the  tuberculous  infection  descend- 
ing to  the  ureter al  orifice  of  the  bladder  and  extending  to  the  opposite 
orifice,  from  which  point  it  proceeded  upward  to  the  kidney.  The  mode 
and  direction  of  tuberculous  infection  involving  both  the  genital  and 
urinary  systems,  with  the  bladder  as  a  more  or  less  neutral  point,  were 
formerly  a  greater  bone  of  contention  than  at  present.  Cornet  believes 
urogenital  tuberculosis  to  be  almost  always  ascending  in  character,  its 
origin  in  most  cases  being  traceable  to  the  genitals.  He,  therefore, 
regards  tuberculosis  of  the  urinary  apparatus  as  generally  secondary 
to  that  of  the  genital  system,  and  states  that  "this  conception  is  almost 
universally  adopted."  He  bases  this  conclusion  upon -his  clinical  ex- 
perience with  individual  cases  and  upon  the  greater  relative  frequency 
of  genital  than  of  urinary  tuberculosis,  as  shown  by  the  autopsy  reports 
of  several  foreign  observers. 

It  is  important  to  call  attention  to  the  fact  that  statistical  reports 
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concerning  the  relative  frequency  of  tuberculous  lesions  in  various  parts 
of  the  genito-urinary  system  are  in  themselves  of  little  value  as  con- 
stituting a  basis  for  conclusions  concerning  the  primary  seat  of  the 
disease  and  the  method  and  direction  of  extension.  It  is  even  impossible 
to  differentiate  with  accuracy  the  priority  of  the  various  tuberculous 
deposits  by  a  comparison  of  their  stages  of  development.  It  should 
be  remembered  that  the  age  of  lesions  per  se  in  any  part  of  the  body  is 
not  a  determining  factor  in  the  degree  of  their  development. 

Cornet  explains  the  ascent  of  the  bacilli  to  the  kidneys  partly  by 
extension  along  the  surface  of  the  ureters,  partly  through  the  lymph- 
channels  of  the  mucous  membrane,  and  to  some  extent  by  regurgitation 
of  infected  urine.  He  opposes  the  theory  of  downward  extension  from 
the  kidneys  to  the  bladder  upon  the  basis  of  the  washing  process  incident 
to  the  flow  of  the  urine.  He  cites  numerous  cases  reported  by  observers 
in  substantiation  of  his  theory  regarding  primary  involvement  of  the 
genital  organs,  and  the  subsequent  ascending  infection.  He  regards 
the  prostate  as  the  most  important  site  of  the  primary  process  in  the 
male,  and  the  Fallopian  tubes  in  the  female.  He  describes  at  length 
the  numerous  possibilities  of  exogenous  infection,  and  explains  the  rela- 
tive infrequency  of  tuberculous  lesions  upon  the  external  genitals  by 
the  supposedly  analogous  penetrability  of  the  mucous  channels  by  the 
gonococci.  In  support  of  his  theories  he  describes  with  much  circum- 
stance the  opportunities  for  the  development  of  genital  tuberculosis 
either  through  auto-infection  or  otherwise.  Even  were  other  clinical 
and  pathologic  facts  not  distinctly  antagonistic  to  this  view,  it  would 
still  appear  difficult  to  reconcile  such  an  opinion  to  the  not  infrequent 
development  of  genito-urinary  tuberculosis  among  children.  Numerous 
instances  have  been  reported  of  this  infection  among  the  very  young. 
Morse  has  recently  cited  a  case  of  tuberculosis  of  the  kidney  in  an  infant 
of  six  months,  the  bacilli  being  demonstrated  in  the  urine  microscopi- 
cally, culturally,  and  by  animal  inoculations.  It  certainly  involves  a 
vivid  stretch  of  the  imagination  to  explain  any  considerable  number  of 
instances  of  genito-urinary  tuberculosis  among  the  veiy  young  upon  the 
fancied  theory  of  infected  towels. 

Baumgarten  has  endeavored  to  show  by  experiments  upon  animals 
that  the  course  of  the  tuberculous  infection  follows  the  flow  of  the  secre- 
tions, the  direction  extending  downward  from  the  kidneys  to  the  bladder 
and  upward  from  the  testicle  toward  the  prostate.  The  consensus  of 
modern  opinion,  however,  based  upon  the  results  of  exhaustive  study, 
points  to  the  principal  mode  of  infection  as  emanating  from  the  circula- 
tion. 

Ascending  infection  in  some  portions  of  the  genito-urinary  tract 
is  not  to  be  denied  in  occasional  instances.  There  undoubtedly  occurs 
an  upward  extension  from  the  epididymis  to  the  testes,  and  from  the 
prostate  to  the  bladder.  The  involvement  of  the  kidney,  however, 
may  usually  be  regarded  as  primary  and  filtrative  from  the  blood.  In- 
ability to  demonstrate  the  presence  of  bacilli  in  the  blood  in  such  cases 
affords  no  valid  argument  against  this  method  of  infection,  as  it  is  well 
known  that  even  in  acute  miliary  tuberculosis  with  abundant  tubercle 
formation  in  the  kidney,  blood  examinations  have  been  repeatedly  nega- 
tive in  character.  It  is  worthy  of  note  that  tuberculosis  of  the  kidney  in 
women,  among  whom  there  is  no  opportunity  for  upward  extension  to 
this  organ  from  the  genital  tract,  is  found  at  autopsy  nearly  twice  as 
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often  as  in  the  male  sex.  The  infection  may  sometimes  take  place 
through  the  capsule  of  the  kidney,  as  a  result  of  direct  extension  from  a 
neighboring  tuberculous  process.  It  may  be  assumed  that  in  a  few 
isolated  cases  of  renal  tuberculosis  trauma  has  caused  the  development 
of  active  manifestations  among  patients  in  whom  the  condition  had  pre- 
viously been  latent. 


CHAPTER  LXXIV 
TUBERCULOSIS  OF  THE  KIDNEY 

THE  chief  clinical  interest  attaching  to  tuberculosis  of  the  genito- 
urinary system  relates  to  the  involvement  of  the  kidney.  Tuberculous 
infection  of  this  organ  is  exceedingly  common  among  pulmonary  invalids, 
as  shown  by  the  statistical  data,  to  which  allusion  has  been  made  in 
the  previous  chapter.  Autopsy  observations  indicate  that  the  con- 
dition is  bilateral  in  from  50  to  60  per  cent,  of  the  cases.  Be  van  has  re- 
ferred to  the  report  of  12,732  autopsies  at  Kiel.  Among  the  cases  of 
renal  tuberculosis,  62.3  per  cent,  were  bilateral  and  37.6  per  cent,  uni- 
lateral. These  results  are  in  striking  contrast  to  the  infrequency  of 
bilateral  involvement  as  observed  at  the  operating  table.  Upon  the 
basis  of  the  clinical  evidence  alone  renal  tuberculosis  is  bilateral  in  not 
over  15  per  cent,  of  the  cases.  Israel  found  over  90  per  cent,  unilateral, 
as  did  Facklan.  Kiimmel  reported  88  per  cent,  unilateral  and  Kron- 
lein,  92  per  cent.  Rovsing  reported  a  unilateral  infection  in  216  out 
of  350  cases. 

These  results  strongly  suggest  an  involvement  limited  to  a  single 
kidney  in  cases  of  initial  renal  tuberculosis.  The  necessity  of  an  early 
recognition  of  the  condition  is  thus  apparent,  as  well  as  the  wisdom  of  more 
prompt  recourse  to  surgical  interference.  It  must  be  remembered,  how- 
ever, that  such  information  is  entirely  of  a  clinical  nature,  and  that,  in  fact, 
the  condition  is  bilateral  much  oftener  than  is  indicated  by  the  general 
symptomatology  or  the  results  of  clinical  examination.  In  view  of  the 
histologic  studies  of  Walsh  as  to  the  frequency  of  tubercle  deposit  in  the 
kidneys  of  consumptives,  it  is  apparent  that  the  diagnostic  evidences 
of  tuberculous  infection  are  often  absent.  The  clinical  data  alone  might 
seem  to  establish  merely  a  unilateral  involvement.  An  assumption  as  to 
the  non-limitation  of  the  disease  to  a  single  kidney  must  not  be  construed, 
however,  as  an  argument  against  the  rationale  of  radical  surgical  measures 
directed  to  the  seat  of  the  recognized  involvement. 

Pathology. — The  primary  pathologic  condition  is  the  deposit  of 
numerous  tubercles  in  the  kidney.  These  are  at  first  discrete,  but 
subsequently  exhibit  a  rapid  coalescence.  In  acute  miliary  tuberculosis 
the  tubercles  are  found  chiefly  in  the  cortex,  and  occur -merely  as  a  part 
of  a  general  miliary  involvement  of  other  organs.  It  has  been  questioned 
if  the  miliary  nodules  of  the  kidney  proceed  to  genuine  caseation  before 
the  death  of  the  patient.  The  evidence  from  numerous  pathologists 
is  to  the  effect  that  caseation  takes  place  extremely  early  in  these  cases, 
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and  that  this  condition  is  frequently  observed  at  autopsy  among  patients 
succumbing  to  acute  miliary  tuberculosis.  This  is  particularly  true 
of  the  tuberculous  nodules  in  the  cortical  substance  of  the  kidney,  and 
especially  as  they  approach  the  surface,  in  contrast  to  the  tubercle 
deposit  in  the  medulla.  The  nodules  of  the  cortex  are  almost  uniformly 
of  small  size,  comparable  to  that  of  the  millet-seed,  but  may  sometimes 
attain  the  dimensions  of  a  large  pea.  Hamilton  calls  attention  to  a 
change  in  the  shape  of  the  nodules  according  to  their  locality,  being 
wedge-shaped  upon  the  surface  of  the  cortex,  more  rounded  within  the 
cortical  substance,  and  fusiform  within  the  medulla.  He  asserts  that 
caseation  takes  place  as  soon  as  the  nodule  is  sufficiently  large  to  permit 
macroscopic  recognition. 

In  the  non-miliary  form  small  tuberculous  nodules  may  arise  from 
within  a  tiny  blood-vessel  in  the  cortical  substance,  or  within  one  of  the 
uriniferous  tubules.  In  the  former  instance  the  infection  is  clearly  hema- 
togenous  in  origin,  and  in  the  latter,  excretory.  In  either  event,  whether 
the  center  of  the  primary  focus  be  situated  within  a  blood-vessel,  in  the 
cortex,  or  within  a  uriniferous  tube,  extension  and  coalescence  of  adjacent 
tubercles  rapidly  take  place.  Caseation  and  softening  supervene,  and 
the  parenchyma  of  the  kidney  is  converted  into  cavities  filled  with  pus 
and  debris.  As  a  result  of  the  abscess  formation  and  necrosis,  the 
entire  kidney  is  sometimes  transformed  into  a  single  pouch  of  broken- 
down  tissue,  or  there  may  be  multiple  discrete  abscesses  with  well-defined 
septa.  Nodules  may  appear  upon  the  kidney  surface,  and  produce  an 
infection  of  adjacent  structures.  The  process  may  extend  peripherally 
through  the  capsule  of  the  kidney  and  result  in  the  formation  of  peri- 
nephritic  abscesses.  The  infection  may  travel  downward,  causing  a 
tuberculous  involvement  of  the  ureters  and  bladder.  The  walls  of  the 
ureters  may  become  thickened  throughout  the  entire  course,  and  ulcera- 
tions  develop  upon  the  mucous  surface.  Stenosis  of  the  ureter  may 
be  produced  by  the  occlusive  effect  of  the  inflammatory  thickening,  in 
conjunction  with  the  presence  of  debris.  This  may  result  in  the  reten- 
tion of  urine  and  dilatation  of  the  pelvis,  with  enlargement  of  the  kidney. 

A  clinical  fact  of  considerable  importance  in  connection  with  a  tuber- 
culous process  in  one  kidney  is  the  development  of  non-tuberculous  irri- 
tative and  degenerative  changes  in  the  kidney  of  the  opposite  side.  I 
have  recently  seen  this  occurrence  in  two  conspicuous  cases,  in  both  of 
which  the  second  kidney  was  apparently  non-tuberculous,  but  exhibited 
evidence  of  nephritic  degeneration  to  such  an  extent  as  to  contraindicate, 
in  the  minds  of  surgeons,  a  nephrectomy  upon  the  tuberculous  kidney  of 
the  other  side.  In  general,  however,  the  existence  of  an  irritative  or 
even  degenerative  condition  in  the  second  kidney  should  not  preclude 
the  prompt  performance  of  nephrectomy  upon  the  genuinely  tuberculous 
organ,  for  the  reason  that  excision  of  the  tuberculous  focus  often  removes 
the  source  of  secondary  infection. 

In  addition  to  the  definite  tuberculous  lesions  often  present  in  the 
kidneys  of  pulmonary  invalids,  it  is  not  uncommon  to  find  pathologic 
evidences  of  nephritis  without  nodular  or  caseous  formation  and  without 
bacilli,  yet  undoubtedly  produced  by  these  microorganisms  or  their 
soluble  poisons.  Jousset  has  shown  that  tubercle  bacilli  may  be  present 
in  the  ordinary  nephritis  of  tuberculous  subjects.  In  the  light  of  recent 
investigation  regarding  the  presence  of  bacilli  in  the  urine  of  pulmonary 
invalids  and  the  results  of  clinical  observation  relative  to  the  frequency  of 
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non-tuberculous  degenerative  changes  in  the  kidneys  of  such  individuals, 
it  may  be  assumed  that  the  tubercle  bacillus  is  often  the  direct  causative 
agent  of  inflammatory  nephritis  as  well  as  of  typical  tuberculous  lesions. 
Thus  among  pulmonary  invalids  a  tuberculous  nephritis  (if  such  a  term 
can  be  applied)  is  quite  as  possible  as  genuine  tubercle  formation  in  the 
kidney.  This  subject  will  be  further  discussed  in  connection  with  Mixed 
Infection.  In  the  following  pages  attention  is  directed  solely  to  the  con- 
sideration of  clinical  features  dependent  upon  the  existence  of  specific 
tuberculous  lesions. 

Symptoms. — The  symptoms  of  renal  tuberculosis  are  usually  of 
insidious  onset,  entailing  in  many  cases  an  advanced  tuberculous  proc- 
ess before  recognition  of  the  condition.  Extensive  destructive  change 
limited  to  one  kidney  may  take  place  without  the  exhibition  of  any 
clinical  symptoms.  This  is  more  likely  to  be  the  case  when  the  blad- 
der has  not  become  secondarily  affected,  and  when  the  tuberculous 
process  does  not  involve  the  pelvis  or  renal  tubes.  In  cases  unattended 
by  bladder  infection,  the  symptoms  of  the  kidney  involvement  may  be 
altogether  absent  for  prolonged  periods.  An  occasional  complete  obliter- 
ation of  one  ureter  may  prevent  a  recognition  of  characteristic  changes  in 
the  urine. 

The  ordinary  symptoms  of  renal  tuberculosis  consist  of  increased 
frequency  of  urination,  change  in  the  character  of  the  urine,  pain  and 
tenderness  in  the  region  of  the  kidney,  with  attacks  of  renal  colic, 
enlargement  of  kidney,  and  the  coexistence  of  slowly  progressive  con- 
stitutional symptoms. 

Frequent  micturition  often  occurs,  long  before  the  recognition  of  pus, 
blood,  albumin,  renal  casts,  or  tubercle  bacilli  in  the  urine.  The  earl- 
iest clinical  feature  may  be  simple  polyuria,  or  there  may  be  associated 
symptoms  of  more  or  less  bladder  irritation.  The  desire  to  urinate  re- 
curs at  short  intervals  during  the  night,  as  well  as  by  day,  and  is  often 
attended  by  varying  degrees  of  pain  and  tenesmus. 

A  characteristic  change  in  the  appearance  oj  the  urine  is  sometimes 
the  first  symptom  to  attract  the  attention  of  the  individual.  The  urine 
may  be  cloudy,  smoky,  or  distinctly  opaque,  somewhat  resembling 
diluted  milk,  though  in  the  latter  case  the  color  is  apt  to  be  rather  yellow. 
The  cloudy  or  the  smoky  effect  is  produced  by  the  presence  respec- 
tively of  small  quantities  of  pus  or  blood.  A  mixed  infection  occasionally 
supervenes,  the  bacteriuria  often  being  due  to  the  presence  of  the  staphy- 
lococcus  or  the  colon  bacillus.  I  have  under  observation  at  the  present 
time  an  exceedingly  interesting  case  of  colon  bacillus  infection  which  will 
be  described  on  page  604.  Both  the  pus  and  blood  may  vary  greatly 
in  amount,  in  some  instances  being  recognized  only  by  microscopic  ex- 
amination. In  other  cases  there  is  imparted  a  distinct  change  to  the 
gross  appearance  of  the  urine.  Hemorrhages  sometimes  suffice  to  occlude 
the  ureter  and  produce  intense  pain,  with  other  associated  symptoms  of 
renal  colic.  In  some  cases  a  sudden  hematuria  may  be  the  first  symp- 
tom referable  to  the  condition.  The  microscopic  examination  of  the 
urine  easily  establishes  the  presence  or  absence  of  pyuria,  hematuria, 
or  bacteriuria.  Considerable  difficulty  is  usually  encountered  in  the  mi- 
croscopic search  for  tubercle  bacilli  in  the  urine,  but  exhaustive  exami- 
nations with  perfected  technic  will  demonstrate  their  presence  in  a  very 
considerable  number  of  cases.  The  smegma  bacillus  may  be  differentiated 
by  the  use  of  alcohol,  by  cultural  methods,  and  by  animal  inoculation, 
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as  explained  in  the  opening  chapters.  Inoculation  of  guinea-pigs  is  perhaps 
the  surest  and  most  reliable  means  of  demonstrating  the  infection. 

Pain  may  be  so  slight  as  to  attract  little  attention,  and  at  other 
times  become  an  exceedingly  prominent  symptom.  This  may  consist 
merely  of  discomfort  and  uneasiness  in  the  lumbar  region,  or  it  may 
extend  downward  in  the  direction  of  Poupart's  ligament.  In  the  latter 
event  it  is  usually  more  severe  and  is  often  accompanied  by  nausea  and 
vomiting.  These  symptoms,  in  connection  with  intense  lumbar  pain 
radiating  to  the  bladder,  are  characteristic  of  the  passage  of  blood, 
necrotic  tissue,  or  debris  through  the  ureter.  The  pain  in  this  locality 
does  not  always  partake  of  an  acute  nature,  but  may  exist  as  a  dull, 
grinding  ache  or  a  sense  of  ill-defined  soreness.  With  the  development 
of  perinephritic  abscesses  the  pain  and  tenderness  are  confined  to  the 
region  of  the  kidney  in  the  costovertebral  angle,  and  are  accompanied 
by  other  manifestations  suggestive  of  abscess  formation,  consisting  of 
temperature  elevations,  chills,  and  tumor  in  the  renal  region. 

In  coincident  vesical  involvement  the  symptoms  relate  to  frequent 
micturition,  tenesmus,  and  pain  emanating  from  the  neck  of  the  blad- 
der and  referred  to  the  perineum.  These  are  aggravated  upon  exer- 
tion, particularly  walking,  riding,  or  jarring  of  the  body,  and  are  more 
pronounced  in  the  sitting  than  in  the  recumbent  position.  Several 
of  my  patients  have  complained  that  the  pain  is  considerably  more 
intense  during  the  cold  weather  and  whenever  the  surface  of  the  body 
has  become  chilled  to  any  extent. 

An  enlargement  of  the  kidney  is  sometimes  recognized  upon  palpa- 
tion, but  this  is  by  no  means  constant.  Furthermore,  an  increased  size 
of  one  kidney,  in  the  presence  of  other  clinical  manifestations  of  renal 
tuberculosis,  does  not  always  afford  in  itself  positive  evidence  as  to  the 
organ  involved,  as  will  be  presently  explained. 

Considerable  importance  attaches  to  the  condition  of  the  general 
health.  There  is  frequently  a  slight  elevation  of  temperature,  with  loss 
of  appetite  and  general  indisposition,  together  with  more  or  less  nervous 
disturbance  as  a  cumulative  result  of  the  continued  bladder  irritation. 
A  certain  peevishness  and  irritability  of  temperament  are  noted.  Sleep 
is  much  disturbed,  and  nutrition  suffers  to  a  moderate  extent.  Often 
tuberculous  lesions  in  other  parts  of  the  body  may  be  recognized  upon 
careful  examination. 

A  woman,  forty-four  years  old,  was  sent  to  Colorado  December  16, 
1906,  for  supposed  tuberculosis  of  the  kidney,  her  illness  being  of  five 
years'  duration.  The  first  manifestations  of  her  present  trouble  were 
severe  uremic  symptoms  during  pregnancy,  necessitating  the  induc- 
tion of  premature  labor.  One  year  later,  the  albuminuria  having  per- 
sisted, another  abortion  was  produced  for  the  same  reason.  A  few 
months  after  the  second  miscarriage  one  kidney  was  opened  and  drained. 
Since  then  she  has  had  several  uremic  attacks.  The  following  extract 
is  quoted  from  a  letter  received  from  her  attending  physician  at  the  time 
she  came  to  Colorado.  "Four  years  ago  she  suffered  from  frequent  and 
painful  urination,  with  the  passage  of  large  quantities  of  pus  and  blood. 
When  I  first  saw  her  she  was  confined  to  bed,  very  much  reduced,  emaci- 
ated, with  irregular  septic  type  of  temperature,  sweats,  etc.  We  looked 
upon  the  case  as  one  of  tuberculous  kidney.  At  the  operation  the  kidney 
was  found  to  be  tuberculous,  extensively  disorganized  by  the  prolonged 
suppurative  process,  and  densely  adherent  to  the  adjacent  structures. 
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There  was  still  a  fair  amount  of  normal  kidney  substance  left.  Her 
condition  was  so  desperate  that  we  agreed  to  incise  the  kidney  and  drain, 
believing  that  removal  of  the  organ  would  be  entirely  too  serious  an 
operation  for  the  patient  in  her  condition  at  that  time.  The  organ  was 
opened  from  pole  to  pole  down  to  the  pelvis  and  thoroughly  explored. 
No  calculus  could  be  discovered,  but  the  condition  was  macroscopically 
one  of  tuberculosis.  Numerous  small  caseous  nodules  were  found,  with 
large  broken-down  caseating  areas.  We  had  no  reasonable  doubt  that 
the  case  was  one  of  tuberculosis.  After  the  operation  she  slowly  improved, 
and  her  health  up  to  last  summer  was  much  better  than  we  had  antici- 
pated. During  the  past  summer,  however,  she  has  again  been  losing 
weight,  and  at  times  has  had  fever.  Her  urine  contains  a  varying  amount 
of  pus  and  blood.  About  six  weeks  ago  both  were  present  in  very  large 
quantities." 

At  the  time  the  patient  came  under  my  observation  there  were  pro- 
nounced pallor  and  emaciation,  with  considerable  pain  and  tenderness 
in  the  region  of  the  right  kidney.  Otherwise  the  results  of  palpation 
were  negative.  Micturition  was  very  frequent,  the  urine  being  uni- 
formly dark  and  smoky  in  appearance,  acid  in  reaction,  with  specific 
gravity  of  1020.  There  was  a  large  amount  of  albumin.  The  sediment 
contained  many  pus-cells,  occasional  large  and  small  round-cells,  normal 
and  abnormal  blood-corpuscles.  There  was  a  pronounced  bacteriuria. 
Upon  culture  examination  the  infecting  microorganism  was  found  to  be 
the  colon  bacillus.  Examination  made  three  days  later  wras  attended  by 
similar  results,  save  for  the  presence  of  occasional  squamous  epithelial 
cells,  a  few  caudate  cells,  bloody  casts,  and  an  increase  in  the  number 
of  red  blood-corpuscles.  Exhaustive  search  failed  to  disclose  the  tubercle 
bacillus,  and  in  response  to  an  inquiry  of  her  attending  physician,  it  was 
found  that  no  bacilli  had  ever  been  discovered.  Subcutaneous  inocula- 
tion of  guinea-pigs  was  subsequently  attended  by  negative  results,  al- 
though early  peritoneal  inoculation  resulted  in  the  death  of  one  animal 
from  colon  bacillus  infection,  pure  culture  being  recovered  from  the 
peritoneal  exudate.  The  patient  was  found  to  secrete  a  normal  amount 
of  urine  as  well  as  urea.  The  urine  was  taken  from  each  kidney,  and  the 
right  was  found  to  secrete  only  one-fifth  of  the  amount  obtained  from 
the  left.  Albumin  was  found  in  each  instance,  though  it  was  less  in 
the  urine  obtained  from  the  left  kidney  than  in  that  from  the  right. 
The  same  was  true  of  the  blood-cells.  The  mixed  infection  was  present 
upon  both  sides,  though  but  slightly  upon  the  left.  A  culture  of  colon 
bacilli  was  subsequently  obtained  from  the  catheterized  specimen  of 
bladder  urine,  and  a  vaccine  prepared,  which  was  so  standardized  that 
each  cubic  centimeter  represented  25,000,000  colon  bacilli.  The  first 
dose  of  the  vaccine,  consisting  of  one-tenth  of  a  cubic  centimeter,  was 
administered  upon  January  27th,  and  was  continued  with  increasing 
doses  at  weekly  intervals.  The  urine  prior  to  the  first  administra- 
tion of  the  vaccine  was  found  to  be  extremely  dark  and  bloody.  After 
several  days  the  urine  was  perfectly  clear  and  transparent  for  the  first 
time  in  many  months.  During  the  ensuing  three  months  the  urine  was 
at  no  time  other  than  of  a  light  amber  color.  There  resulted  a  progressive 
diminution  in  the  amount  of  albumin  and  other  abnormal  constituents 
of  the  sediment.  The  red  blood-cells  became  very  scanty,  as  well  as  the 
hyaline  and  granular  casts,  with  very  slight  evidence  of  bacillary  infection. 

During  the  remainder  of  the  year  the  patient  has  continued  to  take  the 
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vaccine  at  intervals  of  from,  one  to  two  weeks,  and  has  shown  a 
remarkable  degree  of  improvement.  There  has  been  no  constitutional 
disturbance  at  any  time  during  the  course  of  the  treatment,  save  after 
an  injection  of  50,000,000  microorganisms,  at  which  time  there  was  a 
severe  chill,  with  temperature  elevation  of  one  day's  duration.  The 
patient  has  improved  wonderfully  in  strength,  weight,  and  general  appear- 
ance. There  is  no  longer  pain  or  discomfort  in  the  region  of  the  kidney 
or  evidence  of  bladder  irritation.  A  recent  catheterization  of  the  ureters 
shows  a  very  satisfactory  change  in  the  urine.  From  the  right  kidney  the 
color  of  the  urine  is  pale  and  clear,  and  the  amount  even  more  than  from 
the  left,  there  being  30  c.c.  in  one-half  hour.  The  reaction  is  acid  and 
there  is  but  a  very  slight  trace  of  albumin.  In  each  specimen  the 
macroscopic  sediment  is  very  slight.  Upon  microscopic  examination 
occasional  leukocytes  and  uric-acid  crystals  are  found,  but  no  casts  and 
no  bacilluria. 

The  diagnosis  of  renal  tuberculosis  rests  upon  the  history,  the  exhibi- 
tion of  symptoms  previously  described,  the  results  of  physical  exami- 
nation, the  discovery  of  tubercle  bacilli  in  the  urine,  the  cystoscopic 
examination  of  the  bladder,  z-ray  differentiation,  the  segregation  of  urine 
or  catheterization  of  ureters,  and  an  investigation  of  the  excretory  capa- 
city. 

The  previous  history  is  of  value  in  yielding  possible  data  concerning 
antecedent  tuberculous  processes  in  other  parts  of  the  body. 

Physical  examination  often  furnishes  positive  information  regarding 
tuberculous  deposits  in  the  lungs,  glands,  bones,  joints,  serous  mem- 
branes, epididymis,  or  prostate. 

It  should  be  borne  in  mind  that  too  much  dependence  should  not  be 
placed  upon  the  symptoms  per  se,  as  other  conditions,  especially  stone 
in  the  pelvis  of  the  kidney,  may  closely  simulate  the  clinical  picture 
of  renal  tuberculosis.  Again,  the  tuberculous  character  of  the  affection 
having  been  definitely  established  by  urinary  examination,  a  decision 
from  the  symptoms  alone  as  to  which  kidney  is  diseased  is  not  always 
devoid  of  difficulty.  The  likelihood  of  confusion  relates  to  a  possible 
exaggeration  of  the  significance  of  pain  and  of  enlargement.  Kelly 
calls  attention  to  the  possibility  of  pain  upon  the  unaffected  side,  and 
Meyer  recites  a  case  in  point  coming  under  his  observation,  the  correct 
selection  of  the  kidney  suitable  for  operation  being  made  upon  the  basis 
of  the  cystoscopic  findings,  although  complaint  was  constantly  made  of 
pain  upon  the  opposite  side.  In  the  same  way,  even  with  urinary  evi- 
dence of  renal  involvement,  the  recognition  of  a  non-tuberculous  kidney 
considerably  hypertrophied  may  become  very  misleading. 

There  is  no  definite  relation  between  a  demonstration  of  tubercle  bacilli 
in  the  urine  and  a  genuine  renal  involvement,  as  it  has  been  shown  that 
bacilli  may  be  found  in  the  urine  of  a  considerable  number  of  advanced 
pulmonary  invalids  without  actual  pathologic  evidence  of  renal  tubercu- 
losis. In  many  cases  they  find  their  way,  as  previously  stated,  into  the 
uriniferous  tubules  from  the  glomeruli  without  visible  structural  change. 
In  some  cases  tubercle  bacilli  are  eliminated  with  the  urine  from  an  in- 
fected bladder,  which  is  known  to  be  a  frequent  seat  of  secondary  in- 
volvement. In  case  of  a  previous  ascending  infection  from  the  prostate 
to  the  bladder,  or  from  the  epididymis  to  the  prostate,  the  bacilli  may 
contaminate  the  flow  of  urine  despite  absence  of  kidney  disease.  On 
the  other  hand,  bacilli  may  be  present  in  the  urine  as  a  result  of  actual 
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tuberculous  lesions  of  the  renal  tissues  without  the  exhibition  of  clinical 
symptoms.  Slight  tuberculous  processes  in  the  kidney  are  occasionally 
subject  to  complete  fibrous  repair,  and  are  unattended  by  further  casea- 
tion  or  necrotic  change.  The  recognition  of  bacilli,  therefore,  is  insuffi- 
cient to  afford  any  accurate  criterion  by  which  to  judge  of  the  existence 
and  degree  of  renal  disease.  The  bacilli  are  of  especial  import  in  con- 
nection with  accompanying  symptoms  and  other  methods  of  clinical 
diagnosis.  It  is  essential  to  recognize  a  distinction  between  the  signifi- 
cance of  the  laboratory  findings  and  the  other  clinical  evidences  of  kidney 
tuberculosis.  In  other  words,  the  acceptance  of  an  immediate  surgical 
aspect  of  the  condition  should  not  be  based  alone  upon  the  presence  of 
bacilli  in  the  urine. 

Occasionally,  the  characteristic  symptoms  of  advanced  tuberculosis 
of  this  organ  may  exist  without  an  early  microscopic  demonstration  of 
the  bacilli.  Negative  examinations,  however,  are  less  frequent  than 
formerly,  on  account  of  the  more  careful  and  elaborate  technic  employed 
at  the  present  time.  Failure  to  discover  the  microorganisms  upon  urin- 
ary examination  in  cases  of  renal  tuberculosis  may  often  be  followed  by 
a  positive  result  of  animal  inoculations.  The  centrifuged  sediment,  if 
injected  into  the  peritoneal  cavity  of  guinea-pigs,  is  almost  always  suc- 
ceeded by  the  development  of  general  miliary  tuberculosis,  which  is  found 
at  autopsy  after  the  lapse  of  from  three  to  five  weeks.  The  cytologic 
findings  are  not  without  some  diagnostic  significance,  although  a  study 
of  the  morphologic  character  of  the  cells  is  seldom  practised  by  the 
clinician.  The  presence  of  mononuclear  cells,  of  course,  suggests  the 
greater  possibility  of  finding  tubercle  bacilli.  Colombino  has  noted 
certain  important  changes  in  the  leukocytes,  occurring  exclusively  in 
tuberculous  infection  of  the  genito-urinary  passages.  The  outline  is 
described  as  angular  and  irregular,  and  the  cells  are  elongated  and 
grooved.  Sometimes  the  nuclei  are  entirely  detached. 

Cystoscopic  examination  of  the  bladder  is  of  considerable  importance 
on  account  of  the  opportunity  afforded  for  inspecting  the  ureteral  orifices, 
for  noting  the  presence  or  absence  of  ulceration,  for  comparing  the  size 
of  the  openings  upon  the  two  sides,  and  for  observing  the  flow  of  the  urine 
from  each  kidney.  Decided  hyperemia  in  the  immediate  vicinity  of  one 
orifice  is  strongly  suggestive  of  a  descending  tuberculosis  of  the  kidney 
of  the  corresponding  side.  Ulcerative  changes  at  this  point,  with  dilata- 
tion of  the  mouth  of  the  ureter,  are  regarded  as  almost  pathognomonic 
of  the  condition.  Kelly  has  referred,  however,  to  an  instance  of  erroneous 
selection  of  a  kidney  for  removal,  occasioned  by  the  presence  of  ureteral 
dilatation  upon  the  unaffected  side.  He  also  reports  a  rare  case  of  pri- 
mary bladder  tuberculosis  in  which  one  orifice  was  much  dilated  and  the 
other  congested,  without  involvement  of  either  kidney,  as  shown  when 
first  one  and  then  the  other  was  opened  for  suspected  renal  disease. 

I  have  recently  observed  normal  ureteral  orifices  upon  each  side,  in 
spite  of  a  well-defined  tuberculous  involvement  of  one  kidney,  as  suggested 
by  the  clinical  data  and  verified  by  operation  and  histologic  examination. 
A  consumptive  whose  testicles  had  been  removed  because  of  active  tu- 
berculous involvement  developed  undoubted  evidences  of  similar  infec- 
tion of  the  left  kidney.  Among  other  symptoms  there  was  intense  pe- 
riodic pain  due  to  the  passage  of  shreds  through  the  ureter.  Upon  cysto- 
scopic  examination  no  visual  changes  were  noted  in  the  region  of  the 
ureteral  orifice,  but  the  flow  of  urine  was  found  considerably  diminished. 
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Considerable  importance  may  be  attached  to  the  amount  and  charac- 
ter of  the  urine  descending  into  the  bladder  from  each  ureter.  It  is 
sometimes  possible  to  study  with  the  cystoscope  the  ureteral  flow.  The 
recognition  of  thick  pus  exuding  from  one  orifice  in  connection  with  an 
unclouded  jet  from  the  other  is  of  the  utmost  value.  The  presence  of 
small  flocculi  in  the  urine  from  one  orifice  is  also  possessed  of  much  signi- 
ficance. The  secretion  of  clear  urine,  however,  is  not  to  be  invariably 
regarded  as  indicating  a  non-tuberculous  kidney.  Cystoscopy  is  often 
difficult  of  execution  because  of  vesical  irritability  and  contraction,  but 
may  sometimes  be  accomplished,  even  in  unfavorable  cases,  by  the  use 
of  a  cocain  solution.  A  very  small  amount  of  fluid  may  be  sufficient  to 
afford  a  direct  view,  while  the  danger  of  burning  is  largely  obviated  by  the 
use  of  the  cold  lamp.  Bransford  Lewis  secures  local  anesthesia  by  the 
use  of  alypin  tablets,  1J  gr.  each,  placed  at  various  points  in  the  urethra 
by  means  of  his  urethral  tablet  depositor.  He  uses  from  two  to  four 
tablets,  according  to  the  indications.  Upon  withdrawal  of  the  obturator 
a  tablet  is  dropped  into  the  depositor  and  pushed  into  the  urethra  by  a 
reinsertion  of  the  obturator.  The  tablet  is  macerated  in  the  mucus  and 
produces  anesthesia  over  the  adjacent  membrane.  Lewis  has  also  made 
a  valuable  contribution  to  the  cystoscopic  armamentarium  of  genito- 
urinary surgeons  by  his  introduction  of  a  universal  cystoscope  fulfilling 
the  following  purposes:  "a  direct  forward  view,  a  right-angle  (lateral) 
view,  a  retrospective  view,  double  synchronous  catheterization  of  the 
ureterals  by  the  direct  method,  also  by  the  indirect  method,  and  a  satis- 
factory irrigation  feature." 

It  is  impossible  in  this  connection  to  present  a  description  of  this  and 
other  cystoscopes,  or  to  discuss  the  relative  advantages  of  air  and  water 
as  distending  media.  For  the  purposes  of  diagnosis  water  is  preferable 
for  many  reasons,  a  rapid  change  of  fluid  being  permitted  by  the  use  of 
the  more  recently  devised  cystoscopes. 

The  use  of  the  x-ray  is  of  value  in  facilitating  diagnosis  largely  through 
the  process  of  exclusion.  By  this  means  the  presence  or  absence  of 
stone  may  be  determined  with  approximate  accuracy.  In  the  event 
of  enlargement,  detected  upon  palpation,  and  failure  to  demonstrate  the 
bacilli,  together  with  negative  z-ray  examination,  Bevan  assumes  the 
probable  condition  to  be  simple  hypernephroma. 

The  segregation  of  urine  and  ureteral  catheterization  are  of  the  utmost 
importance  from  a  diagnostic  standpoint.  Their  value  consists  in  part 
of  the  means  presented  by  either  method  to  differentiate  in  many  cases 
the  healthy  from  the  affected  kidney.  The  urine  from  each  side  may  be 
examined  with  reference  to  its  quantity,  gross  appearance,  presence 
of  pus,  blood,  bacilli,  or  other  microorganisms.  The  unilateral  existence 
of  non-tuberculous  irritative  or  degenerative  change  may  also  be  detected 
in  this  manner.  By  the  use  of  the  Harris  segregator  or  by  catheteriza- 
tion there  is  permitted  a  determination  of  the  excretory  capacity  of 
each  organ.  Illyes  and  others  have  pointed  out  that,  as  a  rule,  urine 
separators  are  untrustworthy.  Key  has  called  attention  to  the  danger  of 
conveying  tubercle  bacilli  into  the  kidney  from  the  bladder  or  prostate 
upon  catheterization  of  the  ureters.  The  same  objection  to  ureteral 
catheterization  has  been  made  by  several  surgeons,  but  the  likelihood 
of  carrying  infection  to  the  kidneys  in  this  manner  is  extremely  slight, 
particularly  if  the  bladder  is  flushed  during  and  after  the  introduction  of 
the  cystoscope.  When  the  bladder  is  the  seat  of  extensive  tuberculous 
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involvement,  catheterization  of  the  ureters  may  be  extremely  difficult. 
Rovsing  is  reported  to  have  failed  in  19  out  of  56  cases. 

Considerable  importance  has  been  attached  to  the  employment  of 
elaborate  methods  of  urinary  examination  after  catheterization,  in  order 
to  ascertain  the  functional  power  of  each  kidney.  The  supposed  need 
of  such  investigation  is  the  necessity,  first,  of  unfailing  accuracy  in  the 
selection  of  the  diseased  kidney  for  operation,  and,  secondly,  of  absolute 
certainty  in  the  elimination  of  any  possible  involvement  in  the  remaining 
organ.  There  can  be  no  argument  as  to  the  force  of  the  former,  but  the 
recognition  of  the  diseased  kidney  is  usually  clear  upon  the  strength  of 
the  symptoms,  and  special  aids  to  diagnosis  previously  enumerated. 

It  is  believed  by  some  that  the  existence  of  a  slight  tuberculous  change 
or  an  irritative  condition  in  one  kidney  is  sufficient  to  contraindicate  the 
performance  of  a  nephrectomy  upon  the  other  side.  A  dissenting  opinion 
is  offered  to  the  literal  interpretation  of  such  generalizing  statements, 
although  due  cognizance  is  taken  as  to  the  wisdom  of  non-interference 
upon  a  badly  diseased  kidney  in  the  face  of  a  decided  impairment  of  the 
function  of  its  fellow.  The  recognition  of  but  a  slight  involvement,  whether 
tuberculous  or  otherwise,  does  not  invariably  predicate  the  assumption 
as  to  the  futility  of  surgical  operation  upon  the  kidney  of  the  opposite 
side.  The  removal  in  toto  of  a  considerable  focus  of  tuberculous  and 
sometimes  of  mixed  infection  is  likely  to  be  followed  by  marked  improve- 
ment in  the  other  kidney.  A  similar  result  is  sometimes  observed  in  the 
tuberculous  process  involving  the  bladder  and  prostate  after  nephrec- 
tomy, in  cases  of  descending  infection,  or  after  castration,  in  cases  of  the 
ascending  type.  Freeman  has  referred  to  a  case  reported  by  Kummel 
in  which  a  badly  diseased  left  kidney  was  removed  in  spite  of  coexisting 
tuberculosis  of  the  organ  upon  the  opposite  side,  of  the  bladder,  of  both 
testicles  and  both  seminal  vesicles,  together  with  a  tuberculous  peri- 
urethral  abscess.  An  immediate  and  pronounced  improvement  ensued, 
and  the  patient  was  enabled  to  return  to  his  work. 

There  are  several  distinct  methods  more  or  less  in  vogue  for  the  deter- 
mination of  the  relative  excretory  capacity  of  each  kidney,  all  involving 
the  separate  examination  of  the  urine  after  catheterization  or  segregation. 
The  most  simple  and  perhaps  the  most  accurate  method  is  the  compari- 
son of  the  amount  of  urea  excreted  by  the  two  kidneys,  a  diminution 
in  the  elimination  of  the  normal  amount  of  urea  from  either  kidney  indi- 
cating, of  course,  a  corresponding  impairment  of  its  excretory  function. 

Another  method  is  known  as  the  phloridzin  test.  The  injection  of 
y1^  grain  of  phloridzin  produces  almost  immediately  an  active  tendency 
on  the  part  of  the  kidney  to  withdraw  sugar  from  the  blood,  resulting 
in  the  presence  of  glucose  in  the  urine.  A  comparison  of  the  amount 
of  sugar  in  the  urine  from  the  respective  kidneys  after  the  administration 
of  phloridzin  affords  an  approximate  estimate  of  their  relative  excreting 
power.  A  normal  kidney  should  excrete  in  the  neighborhood  of  1  per 
cent.  A  marked  reduction  from  this  amount  by  the  kidney  of  the  other 
side  would  indicate  a  considerable  impairment  of  function. 

Kapsammer  attaches  especial  importance  to  the  interval  elapsing 
between  the  injection  and  the  response  on  the  part  of 'the  kidney.  He 
emphasizes  the  fact  that  by  the  use  of  this  method  it  is  possible  to  ascer- 
tain definite  information  regarding  the  functional  power  of  the  kidney 
even  if  injured  anatomically  to  a  considerable  extent. 

An  indigo-carmin  test  has  been  introduced  by  Volcker  and  Joseph 
39 
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which  is  known  as  chromocystoscopy.  This  consists  of  the  injection  of 
indigo-carmin  and  noting  with  the  cystoscope  its  elimination  by  the  two 
kidneys.  Casper  has  improved  this  method  by  using  it  in  connection  with 
catheterization  of  the  ureters,  and  regards  the  "  chro mo-ureter  test"  as 
very  instructive.  He  believes  the  use  of  the  indigo-carmin  to  be  of 
less  value  than  the  employment  of  phloridzin,  upon  the  ground  that 
less  accurate  information  is  afforded  concerning  the  actual  work  of  the 
kidney.  When  cystoscopy  and  ureteral  catheterization  are  impossible, 
he  makes  use  of  the  indigo-carmin  and  the  phloridzin  tests  at  the  time 
of  operation  to  determine  the  functioning  power  of  the  kidney.  He  in- 
jects 0.01  gm.  phloridzin  into  the  muscles  immediately  prior  to  the  opera- 
tion and  0.08  gm.  indigo-carmin  after  exposure  of  the  kidney.  A  clamp 
is  then  applied  to  the  pedicle  in  order  to  exclude  the  kidney  from  the 
circulation.  The  bladder  is  irrigated  and  the  urine  from  the  other  kidney 
subsequently  collected.  This  is  examined  for  albumin  and  at  short  in- 
tervals for  sugar.  Note  is  also  taken  as  to  the  elimination  of  the  indigo- 
carmin.  The  sugar  should  be  detected  in  about  sixteen  to  twenty  minutes 
and  the  dye  in  eight  to  twelve.  If  the  sugar  and  the  indigo-carmin  ap- 
pear within  these  limits,  and  if  the  blue  cdlor  is  intense  but  the  amount  of 
albumin  is  slight,  the  functional  activity  of  the  kidney  is  believed  to  be 
sufficient,  and  the  other  organ  removed.  Leedham-Green  has  recom- 
mended as  a  substitute  for  exploratory  nephrotomy  the  exposure  of  the 
ureter  subperitoneally  by  a  small  incision  in  the  abdominal  semilunar 
line.  He  inserts  a  fine  catheter  and  collects  the  urine  from  each  kidney, 
after  which  the  ureteral  opening  is  closed  by  a  fine  stitch.  There  is 
much  difference  of  opinion  as  to  the  practical  value  of  the  newer  tests  to 
determine  the  functional  capacity  of  the  kidney.  Rovsing  and  other 
authorities  are  inclined  to  discredit  their  value. 

Cryoscopy  consists  of  a  comparison  of  the  freezing-points  of  the 
urine  from  the  two  kidneys.  The  test  as  sometimes  employed  includes 
a  determination  of  the  freezing-point  of  the  blood,  which  should  nor- 
mally be  from  — 0.56°  C.  to  — 0.58°  C.  The  freezing-point  of  any  fluid  is 
known  to  vary  according  to  differences  in  its  specific  gravity.  Thus, 
the  freezing-point  is  lower  directly  in  proportion  to  the  reduction  of  the 
specific  gravity.  The  specific  gravity  of  the  urine,  though  subject  to 
continual  variation,  nevertheless  affords  a  fair  estimate  as  to  the  reten- 
tion of  salts  in  the  circulation.  According  to  Morton,  the  practice  most 
frequently  employed  in  making  the  cryoscopic  test  relates  to  the  com- 
parison of  the  freezing-points  of  the  urine  taken  from  the  right  and  left 
kidneys  at  the  same  time.  He  believes,  first,  a  low  freezing-point  of 
each  urine  to  indicate  a  normal  excretion;  secondly,  a  high  freezing- 
point  to  suggest  a  diminished  excretion  upon  each  side;  third,  a  high 
freezing-point  upon  one  side  and  a  low  upon  the  other  to  demonstrate 
an  impaired  and  a  normal  function  respectively.  The  limitations  and 
deficiencies  of  this  method  for  general  application  are  at  once  apparent. 
Cryoscopy  of  the  blood  is  regarded  as  of  but  slight  importance,  the  test 
involving  a  complicated  technic  and  being  susceptible  to  many  sources 
of  error. 

The  prognosis  in  renal  tuberculosis  is,  of  course,  dependent  upon 
the  general  condition,  the  existence  of  tuberculous  lesions  in  other  parts 
of  the  body,  the  involvement  of  but  one  or  both  kidneys,  and  their 
degree  of  functional  capacity.  The  course  is  usually  slow  and  pro- 
tracted. 
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The  treatment  varies  according  to  the  stage  of  the  disease,  the  general 
health,  the  existence  of  tuberculous  processes  in  other  parts  of  the  genito- 
urinary tract  or  in  remote  portions  of  the  body,  and  the  development  of 
complications,  as  amyloid  disease,  nephritis,  or  perinephritic  abscess. 
The  latter,  in  all  cases,  calls  for  immediate  surgical  interference.  Free 
incision  is  indicated  in  order  to  promote  evacuation  of  the  pus. 

The  rational  management  of  renal  tuberculosis  may  be  regarded  as 
climatic  and  hygienic,  surgical  and  palliative.  Sole  recourse  to  general 
measures  of  treatment,  including  change  of  climate  and  judicious  exer- 
cise in  the  open  air,  is  obviously  appropriate  but  to  very  early  cases. 
As  a  matter  of  fact,  tuberculosis  of  the  kidney  is  rarely  recognized  in 
its  incipiency,  and  after  the  disease  has  passed  this  period,  there  exists 
but  slight  justification  for  delay  in  resorting  to  radical  surgical  operation. 
Procrastination  at  this  time  is  met  with  the  unanswerable  argument  that 
there  is  practically  nothing  to  gain  by  delay,  and  imminent  danger  of 
descending  infection  to  the  bladder,  as  well  as  extension  to  the  kidney  of 
the  opposite  side,  as  shown  by  the  comparative  autopsy  statistics  of 
bilateral  affection.  It  is  true,  however,  that  in  exceptional  instances 
satisfactory  results  are  secured  by  climatic  and  hygienic  management, 
suggesting  the  propriety  of  utilizing  these  measures  for  a  time  in  cases 
exhibiting  the  earliest  stage  of  infection. 

It  is  recognized  that  it  may  be  extremely  difficult  to  differentiate 
between  the  early  cases  appropriate  for  climatic  and  hygienic  management, 
and  those  suited  for  immediate  operation.  It  must  be  admitted,  also, 
that  it  is  in  precisely  this  class  of  cases  that  the  most  satisfactory  results 
of  operative  surgery  upon  the  kidney  are  attained.  The  following  con- 
siderations, however,  afford  a  justification  for  occasional  recourse  to  general 
measures  before  resorting  to  radical  operation;  the  earlier  recognition 
of  the  disease  than  formerly;  the  means  afforded  for  securing  a  fairly 
accurate  determination  of  the  progress  through  frequent  urinary  examina- 
tions; the  excellent  results  not  infrequently  attained  in  incipient  cases  by 
hygienic  management ;  the  great  importance  of  the  kidney  to  the  vital 
economy,  and,  finally,  the  knowledge  that  even  with  the  removal  of  the 
diseased  kidney  the  primary  focus  still  remains  in  the  body  and  may  con- 
stitute the  source  of  future  infection. 

It  is  probable  that  the  bacillen  emulsion  of  Koch  in  properly 
adjusted  and  interspaced  doses  is  capable  of  a  favorable  influence  upon 
the  course  of  the  disease  in  some  instances,  and  often  to  a  remarkable 
degree.  In  the  event  of  secondary  infection  a  culture  should  be  taken 
of  the  microorganisms  present,  and  a  vaccine  made  for  inoculation  pur- 
poses. The  bacterial  vaccine  may  be  prepared  either  from  the  urine  or 
from  the  discharge  of  a  perinephritic  abscess  or  both.  In  two  cases  of 
kidney  disease  recently  under  observation,  infection  with  the  colon 
bacillus  was  pronounced,  in  one  instance  accompanying  a  well-defined 
tuberculous  involvement  of  the  kidney,  and  in  the  other,  closely  simu- 
lating the  latter  condition.  The  degree  of  gross  pathologic  change  inci- 
dent to  the  tuberculous  kidney  is  suggested  in  the  radiograph  (Fig.  158). 

It  is  possible  that  the  Rontgen  rays  may  be  of  therapeutic  value  in 
some  instances.  Bircher  has  reported  two  cases  which  responded  favor- 
ably to  the  influence  of  this  treatment.  The  rays  were  applied  daily  for 
fifteen  minutes  at  a  distance  of  from  20  to  25  cm.,  the  exposures  being 
continued  during  a  period  of  three  months.  He  noted  a  remarkable 
and  rapid  change  in  the  condition  of  the  urine  as  a  result  of  the  Rontgen 
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exposures.  The  improvement  in  the  general  health  was  striking,  while 
the  bladder  disturbances  entirely  disappeared. 

The  operative  measures  relate  to  the  performance  of  nephrotomy  or 
nephrectomy. 

Nephrotomy  is  indicated  only  when  the  conditions  present  are  of 
such  a  nature  as  to  contraindicate  an  immediate  nephrectomy.  In  cases 
of  mixed  infection  the  best  results  are  obtained  by  an  initial  nephrotomy, 
the  more  radical  operation  being  delayed  until  the  subsidence  of  the 
fever  and  improvement  in  the  general  health.  The  same  rule  of  pro- 
cedure obtains  in  cases  of  great  debility  from  any  cause.  Nephrotomy 
is  also  the  more  advisable  operation,  as  a  general  rule,  in  the  event  of 
considerable  involvement  of  both  kidneys.  The  operation  consists  of 


Fig.  158. — Posterior  view.     Skiagraph  showing  large  oval  tumor  of  left  kidney  of  tuberculous 

origin. 

simple  incision  to  promote  the  immediate  evacuation  of  pus  and  to 
afford  subsequent  drainage.  The  wound  is  left  to  heal  by  granulation, 
but  a  permanent  tuberculous  sinus  often  results. 

Nephrectomy,  or  total  extirpation  of  the  diseased  kidney,  is  the  oper- 
ation of  choice.  The  best  results  are  to  be  expected  in  the  absence  of 
other  tuberculous  lesions  either  in  the  genito-urinary  tract  or  elsewhere. 
The  presence  of  tuberculous  deposit  in  the  bladder,  lungs,  bones,  and 
joints  should  not  effectually  preclude  the  operation,  provided  the  indica- 
tions for  its  performance  are  sufficiently  clear  upon  the  score  of  the  kid- 
neys themselves.  Tuberculosis  of  the  bladder  often  undergoes  a  remark- 
able improvement  after  nephrectomy.  This  may  be  accounted  for  in 
part  by  the  fact  that  the  irritability  of  the  bladder  is  aggravated  by  a 
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descending  discharge  from  the  diseased  kidney.  Von  Rihmer,  of  Buda- 
pest, attaches  considerable  importance  to  the  extension  of  a  tuberculous 
cystitis  from  the  openings  of  the  ureters,  and  believes  this,  in  connection 
with  other  factors,  to  suggest  strongly  the  expediency  of  early  operation. 

The  expediency  of  nephrectomy  among  phthisical  patients  must  be 
determined  to  some  extent  upon  the  basis  of  the  pulmonary  condition. 
If  the  tuberculous  process  in  the  lungs  is  comparatively  inactive  and  not 
accompanied  by  extensive  destructive  change,  the  possibility  of  securing 
an  eventual  arrest  must  be  admitted.  In  this  event  there  should  be  no 
hesitation  in  according  to  the  consumptive  the  benefit  of  nephrectomy, 
if  indicated  upon  the  merits  of  the  kidney  involvement.  While  it  is  true 
that  the  immediate  outlook  is  considerably  less  favorable  by  virtue  of 
the  pulmonary  complication,  the  fact  remains  that  the  ultimate  prognosis 
as  regards  the  tuberculous  process  in  the  lung  is  rendered  much  more 
favorable  by  the  elimination  of  a  large  focus  of  infection  in  the  kidney. 

The  results  of  operation  at  the  present  time  exhibit  a  decidedly  lower 
mortality  than  in  earlier  years.  In  1885  Gross,  as  quoted  by  Bevan, 
reported  upon  the  results  of  20  cases  obtained  from  the  literature,  with 
12  recoveries  and  8  deaths.  Since  this  time  the  statistics  as  reported  by 
various  observers  show  a  diminishing  mortality  attending  the  operation. 
In  1892  the  death-rate  was  reported  to  vary  from  28  per  cent,  to  50  per 
cent.  The  reports  of  Ramsay,  Israel,  Kronlein,  Kiimmel,  Rumbel, 
Bangs,  Facklan,  and  Garceau  demonstrate  more  successful  results, 
presumably  from  a  better  selection  of  cases  and  an  improved  technic. 
Garceau,  in  a  series  of  101  cases  quoted  from  various  sources,  finds 
the  mortality  to  be  17  per  cent.  Kelly  reports  57  cases  with  4  deaths, 
establishing  a  primary  mortality  of  7  per  cent.  Illyes,  in  a  series  of  36 
cases,  found  a  mortality  of  5.56  per  cent. 

The  kidney  is  exposed  by  an  oblique  incision  extending  approxi- 
mately from  the  last  rib  to  the  crest  of  the  ilium.  Upon  bringing  the 
kidney  outside  of  the  wound,  the  vessels  are  ligated  with  strong  catgut. 
Considerable  difference  of  opinion  is  entertained  regarding  the  advis- 
ability of  removal  of  the  ureter  if  diseased.  This  procedure  is  recom- 
mended by  some  on  account  of  the  frequent  development  of  fistula  and 
lumbar  abscess,  with  possible  danger  of  further  dissemination  of  the 
disease.  It  is  believed  by  many  that  the  ureter,  even  though  partially 
diseased,  should  be  retained  because  of  the  increased  danger  and  extent 
of  the  operation.  Tuberculous  sinuses  arising  from  this  source  sometimes 
disappear  after  a  few  months.  No  objection  is  made  to  the  removal  of 
a  portion  of  a  diseased  ureter,  and  cauterization  of  the  distal  end  with 
pure  phenol  when  unattended  by  special  difficulty  or  too  great  prolonga- 
tion of  the  operation. 


CHAPTER  LXXV 

TUBERCULOSIS  OF  THE  BLADDER 

THIS  condition,  in  the  great  majority  of  instances,  is  secondary  to 
tuberculous  change  in  other  parts  of  the  genito-urinary  system.  It 
may  occur  as  a  result  of  either  ascending  or  descending  infection.  It 
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is  probable  that  the  larger  proportion  of  cases  of  bladder  tuberculosis 
takes  place  as  an  extension  from  a  primary  lesion  in  one  kidney.  Involve- 
ment of  the  bladder  may  take  place  as  a  result  of  ascending  infection 
from  portions  of  the  genital  system,  in  accordance  with  Baumgarten's 
law  regarding  the  flow  of  the  secretions.  It  is  extremely  doubtful,  how- 
ever, if  the  original  source  of  infection  in  any  considerable  number  of 
cases  is  traceable  to  the  external  genitals.  In  other  words,  the  primary 
infection  in  all  portions  of  the  genito-urinary  tract  is  usually  hemato- 
genous  rather  than  exogenous  in  origin. 

Though  of  rare  occurrence,  primary  tuberculosis  of  the  bladder  is 
sometimes  observed.  It  must  be  remembered,  as  previously  stated, 
that  the  term  primary,  as  applied  in  this  connection,  refers  simply  to 
the  genito-urinary  tract,  exclusive  of  infection  in  other  parts  of  the 
body.  Primary  vesical  tuberculosis  is  rather  more  common  among 
females  than  in  the  opposite  sex,  and,  according  to  Fournier,  is  occa- 
sionally due  to  infection  from  the  female  genitals. 

Karo,  after  seven  years'  experience  in  Casper's  clinic,  states  that  he 
has  not  observed  a  single  case  affording  absolutely  convincing  proof  as 
to  the  existence  of  primary  tuberculosis  of  the  bladder.  He  insists  that 
for  the  purposes  of  diagnosis  it  is  essential  that  double  ureteral  catheteri- 
zation  be  employed  and  the  urine  found  clear,  free  from  albumin  or  bacilli, 
and  the  functional  excretory  capacity  of  each  kidney  ascertained  to  be 
normal.  Only  by  demonstrating  the  integrity  of  the  kidneys  can  it  be 
assumed  that  the  tuberculous  infection  is  primary  in  the  bladder.  Powers 
has  reported  the  case  of  a  male  patient  about  forty  years  of  age  with  a 
tuberculous  ulcer  on  the  anterior  wall  of  the  bladder.  All  careful  tests 
and  examinations  indicate  that  the  lesion  is  primary  in  the  bladder,  as 
pronounced  by  Young,  of  Johns  Hopkins. 

The  pathologic  changes  relate  essentially  to  the  formation  of  small 
grayish  nodules,  which  enlarge,  caseate,  assume  a  yellowish  appearance, 
and  eventually  ulcerate.  The  ulcerations  often  exhibit  an  irregular 
contour  on  account  of  the  coalescence  of  multiple  tubercle  deposits. 
They  vary  not  only  in  their  lateral  distribution,  but  to  some  extent  as 
well  in  depth.  Though  superficial,  in  many  instances  involving  merely 
the  mucosa  or  submucosa,  in  exceptional  cases  they  penetrate  the  vesical 
wall,  and  produce  perforations  into  the  rectum  or  vagina.  The  ulcers  are 
usually  surrounded  by  a  zone  of  more  or  less  intense  hyperemia.  In 
fact,  before  ulceration  has  taken  place,  the  only  deviation  from  the  normal 
macroscopic  appearance  may  consist  of  reddened,  irregular  patches  of 
mucous  membrane. 

Symptoms  and  Diagnosis. — The  symptoms  are  often  of  slow  develop- 
ment. They  may  remain  unrecognized  for  a  considerable  period,  or  they 
may  suggest  merely  a  varying  degree  of  vesical  irritability.  Complaint 
is  rarely  made  of  pain  in  the  beginning  of  the  affection,  but  later  this 
becomes  a  prominent  symptom.  Early  attention  is  usually  called  to 
the  condition  by  the  frequency  of  urination.  Examination  of  the  urine 
at  this  time  discloses  the  presence  of  a  variable  amount  of  pus,  and  some- 
times of  blood.  The  latter  may  be  recognized  as  an  occasional  red  blood- 
cell,  or  in  some  cases  as  a  distinct  hematuria.  A  few  drops  of  clear 
blood  may  make  their  appearance  at  the  end  of  urination.  Failure  to 
explain  the  bladder  irritation  and  the  presence  of  blood  and  pus,  by 
the  demonstration  of  stone  in  the  bladder  or  of  other  recognized  patho- 
logic condition,  suggests  immediately  the  probability  of  tuberculous 
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infection.  This  hypothesis  is  substantiated  by  the  discovery  of  bacilli 
in  the  urine,  although  their  non-recognition  upon  microscopic  search 
of  the  sediment  constitutes  no  negative  evidence  as  to  their  presence. 
The  diagnosis  may  be  definitely  established  by  a  positive  result  of  animal 
inoculation. 

Cystoscopy,  even  at  an  early  period,  may  yield  information  of  almost 
pathognomonic  character.  There  may  be  recognized  irregular  reddened 
patches  of  mucous  membrane,  frequently  situated  in  the  trigonum. 
In  case  of  descending  infection  from  one  kidney  there  is  usually  ob- 
served, as  already  described,  a  distinct  reddening  and  dilatation,  with 
or  without  ulceration  of  the  ureteral  orifice.  It  may  be  assumed  that  the 
absence  of  dilatation  and  ulceration  at  the  mouth  of  both  ureters,  with 
tuberculous  nodules  and  ulcerations  in  other  portions  of  the  bladder, 
is  prima  facie  evidence  that  the  infection  is  either  ascending  in  character 
or  primary  in  the  bladder.  Meyer  reports  a  single  instance  of  contraction 
of  the  ureteral  orifice  in  tuberculosis  of  the  corresponding  kidney. 

After  the  tuberculous  lesions  in  the  bladder  undergo  the  process  of 
ulceration,  the  general  type  of  symptoms  assumes  a  greater  degree 
of  severity.  The  desire  to  urinate  is  more  frequent  and  imperative. 
Sleep  is  sometimes  well-nigh  impossible,  as  the  patient  is  awakened  at 
brief  intervals  by  urgent  vesical  discomfort.  Pain  is  often  very  intense, 
and  may  be  accompanied  by  considerable  tenesmus.  Though  the  bladder 
capacity  often  becomes  much  diminished,  the  retention  of  a  variable 
amount  of  residual  urine  may  take  place.  Incontinence  sometimes 
occurs  if  the  ulcerative  process  involves  the  neck  of  the  bladder.  The 
rapidity  of  the  development  of  symptoms  varies  somewhat  with  the  lo- 
cation of  the  ulcerative  changes.  If  the  trigonum  is  involved,  the  evolu- 
tion of  clinical  manifestations  is  considerably  more  rapid  than  when  the 
process  does  not  invade  this  region.  After  ulceration  has  become  es- 
tablished, a  secondary  infection  almost  inevitably  supervenes,  and  adds 
to  the  sufferings  of  the  patient,  already  sorely  afflicted.  Appetite  and 
nutrition  become  impaired  and  nervous  disturbances  pronounced. 

Treatment. — The  treatment  of  bladder  tuberculosis  is  attended 
by  much  more  gratifying  results  than  in  former  years.  In  early  states 
the  management  of  the  vesical  affection  itself,  exclusive  of  the  surgical 
indications  relating  to  operation  upon  other  portions  of  the  genito- 
urinary tract,  should  be  based  upon  the  principles  of  nutrition  and  rest. 
As  in  other  tuberculous  conditions,  the  utmost  importance  attaches  to 
the  establishment  of  the  best  possible  hygienic  environment.  Rest,  as 
a  rule,  is  more  imperative  than  in  any  other  tuberculous  infection, 
although  moderate  exercise  may  sometimes  be  permitted  if  carefully 
supervised.  The  patient,  in  the  event  of  suitable  weather  conditions, 
should  be  exposed  to  the  open  air  for  prolonged  periods,  but  the  fullest 
conception  of  the  principles  of  outdoor  living  is  capable  of  elaboration 
only  in  regions  where  sunshine,  blue  skies,  and  an  invigorating  atmos- 
phere predominate. 

The  climatic  conditions  appropriate  to  the  successful  management 
of  pulmonary  tuberculosis  are  those  most  likely  to  influence  favorably 
the  course  of  tuberculous  processes  in  other  parts  of  the  body. 

Treatment  with  tuberculin  or,  in  case  of  mixed  infection,  with  other 
bacterial  vaccines,  may  occasionally  be  attended  by  favorable  results. 
I  have  personally  made  use  of  the  former  in  a  number  of  instances,  with, 
however,  but  indifferent  success. 
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The  local  treatment  of  vesical  tuberculosis  as  generally  employed  is 
most  unsatisfactory.  The  injection  of  various  solutions  into  the  bladder 
is  likely  to  be  productive  of  considerable  pain  and  discomfort.  In  the 
presence  of  a  very  acid  urine,  the  injection  of  mild  cleansing  solutions, 
as  boric  acid,  sometimes  exerts  temporarily  a  soothing  effect  upon  the 
inflamed  mucous  membrane.  The  injection  of  iodoform  suspended  in 
olive  oil  has  been  more  or  less  employed,  with  varying  reports.  Agents 
directed  to  the  relief  of  the  bladder  symptoms  should  be  selected  not 
only  with  reference  to  the  acuteness  of  the  clinical  manifestations,  the 
condition  of  the  urine,  the  presence  or  absence  of  mixed  infection,  but 
primarily  to  the  stage  of  the  tuberculous  process.  Nodular  tuberculosis 
is  not  attended  by  secondary  infection,  and  scarcely  calls  for  local  applica- 
tions of  any  kind.  Instrumentation  of  the  bladder  at  this  period  should 
be  absolutely  avoided,  as  the  topical  solutions  do  not  come  in  actual  con- 
tact with  the  local  tuberculous  process,  while  added  opportunity  is 
afforded  for  the  introduction  of  secondary  microorganisms  into  the 
bladder.  Unnecessary  irritation  is  often  induced,  and  the  course  of 
the  tuberculous  disease  thereby  hastened. 

Rest  and  attention  to  the  general  health  are  of  especial  importance 
at  this  time.  Diluents  should  be  administered,  and  excesses  of  all 
kinds  prohibited,  especially  indulgence  in  alcohol,  coffee,  or  highly  spiced 
food.  Urotropin  is  of  some  utility  in  case  of  an  alkaline  urine,  especially 
if  there  is  bacteriuria,  although  this  rarely  precedes  ulceration  unless 
as  a  result  of  careless  catheterization.  If  the  urine  is  highly  acid,  alka- 
line diuretics  are  indicated,  to  which  tincture  of  hyoscyamus  may  be 
added  in  the  event  of  extreme  vesical  irritability.  After  the  ulcerative 
process  has  become  established  and  secondary  infection  has  supervened, 
considerable  benefit  may  be  obtained  from  the  intelligent  use  of  vari- 
ous strong  antiseptics.  Solutions  of  corrosive  sublimate,  as  originally 
advocated  by  Guyon,  have  been  quite  extensively  employed.  Garceau 
recommends  the  early  instillation  of  a  solution  of  1 : 5000  into  the  blad- 
der in  case  of  vesical  tuberculosis  in  the  female.  With  increasing  tolera- 
tion for  the  drug  the  strength  is  increased  up  to  1 : 500.  If  the  pain 
is  severe,  an  injection  of  cocain,  eucain,  or  alypin  is  advised  as  a  prelimin- 
ary procedure.  He  also  practises  the  application  of  solid  silver  nitrate 
to  the  diseased  surface  by  means  of  the  cystoscope,  with  the  patient 
in  the  knee-chest  position.  Etherization  is  sometimes  necessary  for 
the  initial  exploration  and  application.  Tuberculous  granulations  are 
reported  to  have  been  destroyed  by  this  method,  and  the  process  of 
healing  decidedly  stimulated.  The  application  of  silver  nitrate  in  solu- 
tion to  the  tuberculous .  bladder  of  males  has  been  attended  by  much 
less  favorable  results.  Rovsing,  of  Copenhagen,  is  said  to  have  obtained 
remarkable  results  by  the  injection  of  5  per  cent,  solution  of  phenol  into 
the  bladder  subsequent  to  cocainization.  After  cleansing  the  bladder  of 
mucus  and  pus  he  injects  about  50  c.c.  of  a  freshly  prepared  5  or  6  per 
cent,  warm  solution  of  phenol,  the  fluid  being  retained  for  about  three 
minutes.  This  is  repeated  several  times  until  a  clear  solution  is  evacuated. 
He  has  succeeded  by  this  method  in  effecting  13  cures  in  18  cases. 

The  surgical  treatment  of  vesical  tuberculosis  relates  to  the  curet- 
ment  of  tuberculous  ulcers,  excision  of  portions  of  the  bladder,  and 
cystotomy. 

Curetment  is  practised  through  a  large  cystoscope,  and  is  applicable 
only  to  large  active  granulations  covering  a  localized  area  of  ulceration. 
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If  curetment  is  performed,  it  is  usually  necessary  to  cauterize  the  base 
of  the  ulcer  with  the  silver  nitrate.  The  operation  is  impracticable  in 
most  cases,  and  is  attended  by  the  disadvantage  of  possible  further 
dissemination  of  the  infection. 

Excision  of  tuberculous  ulcers,  or  even  of  a  considerable  portion  of 
the  wall  of  the  bladder,  has  been  practised  in  occasional  instances,  but 
the  proper  scope  of  its  application  is  very  limited.  An  important  ob- 
jection to  its  more  general  use  is  the  fact  that  the  ulcerative  process 
involves  with  great  frequency  the  vicinity  of  the  ureters,  in  which  lo- 
cality excision  is  rarely  permissible. 

Cystotomy  is  the  operation  of  choice  on  account  of  its  comparative 
safety,  and  the  immediate  relief  afforded  to  the  patient,  whose  sufferings 
have  been  well-nigh  intolerable.  It  is  especially  indicated  in  severe 
continuous  bladder  discomfort,  with  almost  incessant  efforts  toward 
urination.  The  torture  resulting  from  advanced  tuberculosis  of  the 
bladder  is  almost  instantly  relieved  by  the  opportunity  provided  for 
immediate  evacuation  of  the  urine. 

For  women  the  infrapubic  operation  is  recommended  by  some  sur- 
geons, the  vagina  being  regarded  as  the  natural  route  for  drainage.  It 
would  appear,  however,  that  while  vaginal  cystotomy  has  obvious 
advantages,  a  decided  objection  to  its  employment  relates  to  the  fact 
that  operation  through  this  channel  is  especially  likely  to  invade  the 
area  of  active  tuberculous  ulcer ation,  and  open  up  fresh  avenues  of 
infection.  This  objection  does  not  obtain  to  the  same  extent  in  the 
suprapubic  operation.  In  1902  Dr.  C.  A.  Powers  reported  a  case  of 
suprapubic  drainage  for  advanced  tuberculosis  of  the  bladder  upon  a 
patient  of  Dr.  S.  A.  Fisk,  who  subsequently  came  under  my  observation. 
As  the  case  is  somewhat  unique  in  view  of  the  excellent  result  attending 
the  operation,  extracts  of  Dr.  Powers'  report  are  appended.  The 
patient  was  a  man  of  advanced  age;  his  wife  and  two  daughters  had 
died  of  pulmonary  phthisis,  and  one  son  was  the  subject  of  existing 
tuberculous  infection. 

"The  patient  is  of  rather  spare  physique,  who  appears  to  be  between 
sixty  and  sixty-five  years  of  age.  Examination  of  the  chest  negative. 
Vesical  discomfort  and  tenesmus  are  urgent.  He  urinates  every  half- 
hour,  both  day  and  night.  He  takes  three-quarters  of  a  grain  of  mor- 
phin  daily.  His  bladder  capacity  at  this  time  is  about  one  ounce;  there 
is  about  one-half  ounce  of  residual  urine.  The  urine  is  pale,  neutral,  its 
specific  gravity  1014.  It  contains  bacteria,  bladder  epithelium,  mucus, 
and  a  little  pus.  Tubercle  bacilli  are  sought,  but  not  found:  Cocain 
examination  for  stone  is  negative;  the  introduction  of  the  searcher 
causes  slight  bleeding.  So  far  as  one  can  judge,  there  is  no  other  tuber- 
culous lesion  in  the  genito-urinary  tract." 

After  the  lapse  of  two  years  the  patient  again  came  under  obser- 
vation. His  condition  had  grown  progressively  worse.  There  was 
marked  spasm  at  the  neck  of  the  bladder;  urination  was  performed 
every  ten  minutes,  day  and  night;  hematuria  was  constant.  Four 
grains  of  morphin  were  taken  daily. 

"He  was  examined  under  chloroform  December  26,  1896.  Bladder 
capacity,  about  six  drams.  Cystoscopic  examination  revealed  an  irregu- 
lar ulcer,  three-quarters  of  an  inch  in  diameter,  at  the  neck  of  the  bladder 
posteriorly.  This  ulcer  bled  very  easily.  No  stone  was  found.  After 
prolonged  search  tubercle  bacilli  were  found  in  the  urine." 
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Permanent  suprapubic  drainage  was  performed.  The  bladder  was 
found  not  larger  than  an  English  walnut.  The  wall  was  greatly  thick- 
ened, intensely  congested,  and  studded  here  and  there  with  miliary 
tubercles. 

"  There  was  an  irregular  ulcer  the  size  of  a  penny  at  the  neck  poste- 
riorly, rather  more  on  the  left  side.  The  ulcer  was  gently  curetted,  and 
its  base  cauterized  with  pure  phenol.  It  bled  pretty  freely.  The  bladder 
was  drawn  up  and  its  edges  stitched  to  the  skin.  It  seemed  to  resemble 
in  size  and  shape  the  finger  of  a  glove.  The  orifices  of  the  ureters  were 
not  seen.  A  large  drainage-tube  was  placed  in  the  bladder,  care  being 
taken  that  its  end  should  not  touch  the  posterior  wall,  and  the  bladder 
was  tightly  sewn  about  it.  The  outer  wound  was  partially  closed. 

"The  patient  was  out  of  bed  on  the  tenth  day,  and  at  the  end  of 
three  weeks  was  wearing  a  permanent  tube  and  urinary  receptacle.  At 
that  time  his  morphin  had  been  decreased  to  two  grains  daily.  A  month 
later  he  resumed  his  occupation,  that  of  traveling  auditor  for  a  large 
national  corporation.  During  the  two  or  three  months  immediately 
following  the  operation  there  was  occasionally  moderate  leakage  about 
the  tube.  The  tube  itself  was  a  soft-rubber  catheter,  No.  30  of  the  French 
scale,  having  a  velvet  eye  at  the  end,  as  well  as  at  the  side.  It  was  care- 
fully adjusted  and  held  well  in  place.  Twice  daily  the  patient  removed 
and  boiled  the  entire  apparatus  and  washed  out  his  bladder.  His  relief 
from  suffering  was  marked,  and  he  was  quite  comfortable.  His  spirits 
returned,  he  gained  in  flesh  and  strength,  and  was  able  to  decrease  his 
morphin  to  something  less  than  a  grain  daily. 

"The  patient  continued  from  year  to  year  in  a  comfortable  and  gen- 
erally satisfactory  condition.  At  no  time  did  I  think  it  wise  to  rec- 
ommend removal  of  the  tube  and  closure  of  the  fistula.  I  saw  and 
examined  him  yearly,  as  once  a  year  his  business  brought  him  to  Denver 
for  two  or  three  weeks.  I  last  saw  him  in  the  summer  of  1901,  four  and 
one-half  years  after  operation.  At  that  time  he  was  in  better  weight 
and  general  health  than  in  many  years.  He  was  comfortable,  except 
for  the  nuisance  of  the  urinary  fistula." 

The  patient  died  of  intercurrent  disease  eleven  years  after  establish- 
ment of  suprapubic  drainage. 


CHAPTER  LXXVI 

TUBERCULOSIS  OF  THE  PROSTATE  AND  SEMINAL 

VESICLES 

TUBERCULOSIS  OF  THE  PROSTATE 

INVOLVEMENT  of  the  prostate  is  exceedingly  frequent  in  genito-urin- 
ary  tuberculosis,  and  is  undoubtedly  more  common  as  a  primary  infection 
than  was  formerly  thought  to  be  the  case.  It  is  difficult,  however, 
to  conceive  of  its  primary  involvement  save  upon  an  assumption  of 
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infection  by  way  of  the  blood-channels.  The  mere  fact  of  primary 
tuberculous  disease  in  the  prostate  constitutes  in  itself  no  evidence  upon 
which  to  construct  a  theory  of  exogenous  infection. 

Some  observers  have  been  prone  to  regard  the  primary  origin  of  the 
disease  in  this  organ  as  resulting  essentially  from  careless,  unclean  instru- 
mentation and  eroded  mucous  surfaces.  This  appears  hardly  tenable,  first, 
because  of  the  comparative  infrequency  of  such  a  history  in  cases  of  pri- 
mary prostatic  tuberculosis,  and,  secondly,  because  of  the  mechanic  ob- 
stacles offered  to  the  retention  and  colonization  of  bacilli  in  the  urethral 
canal,  by  the  forceful  washing  of  the  urinary  stream.  After,  however,  an 
initial  tuberculous  infection  of  other  portions  of  the  genito-urinary  system, 
the  anatomic  conditions  are  such  as  peculiarly  to  favor  a  secondary  in- 
volvement of  the  prostate.  Its  situation  at  the  intersection  of  the  genital 
and  urinary  systems  produces  an  increased  exposure  to  secondary  infec- 
tion. In  addition,  a  tuberculous  prostatic  change  having  taken  place, 
its  location  renders  it  a  favorable  point  of  departure  for  further  tuber- 
culous dissemination.  It  thus  happens,  irrespective  of  the  primary 
focus,  that  this  gland  rarely  escapes  infection  in  case  of  urogenital  tuber- 
culosis. It  is  more  or  less  immaterial,  therefore,  whether  the  disease 
is  the  result  of  an  ascending  infection  from  the  epididymis,  or  of  a  de- 
scending involvement  from  the  kidney  or  bladder,  as  it  is  well  known 
that  the  prostate  may  be  the  receptacle  of  bacilli  from  either  source. 
It  is  doubtful,  however,  if  its  secondary  involvement  occurs  with  fre- 
quency as  a  direct  result  of  bladder  tuberculosis.  As  between  these  two 
organs,  it  is  probable  that  the  disease  extends  from  prostate  to  bladder 
much  oftener  than  from  bladder  to  prostate. 

The  symptoms  of  prostatic  tuberculosis  may  be  completely  over- 
shadowed by  the  manifestations  of  vesical  disease.  In  such  an  event  the 
diagnosis  is  established  entirely  upon  the  results  of  physical  examination. 
In  other  cases,  in  addition  to  the  evidences  of  bladder  irritability  pre- 
viously described,  there  may  take  place  from  the  urethra  a  discharge 
of  mucus  or  pus,  in  which  tubercle  bacilli  are  found.  There  is  fre- 
quently present  an  appreciable  tenderness  in  the  perineal  region,  with  a 
sense  of  dragging  weight.  Physical  examination  through  the  rectum 
discloses  the  existence  of  prostatic  enlargement  and  sometimes  of  hard, 
nodular  masses  of  varying  size,  which  often  break  down  and  form  ab- 
scesses. The  size  of  the  prostate  is  largely  a  relative  matter  in  differ- 
ent individuals,  and  the  diagnosis  upon  examination  rests  chiefly  upon 
the  presence  of  the  small  nodular  lumps  which  are  occasionally  en- 
tirely unproductive  of  subjective  symptoms.  Catheterization,  however, 
is  usually  attended  by  considerable  pain. 

The  treatment  of  this  condition  per  se  is  largely  climatic,  hygi- 
enic, and  symptomatic.  If  tuberculous  disease  exists  elsewhere  in  the 
genito-urinary  system,  the  general  principles  of  management  are  based 
essentially  upon  the  indications  presented  by  the  other  tuberculous 
processes.  The  treatment  of  the  prostatic  affection  is  often  quite 
subordinate  to  that  of  infection  in  other  regions.  In  case  of  primary 
involvement  limited  to  the  prostate  the  general  management  should 
conform  to  the  hygienic  and  climatic  considerations  recommended 
for  tuberculosis  of  the  kidney  and  bladder.  It  has  been  demonstrated 
that  change  of  surroundings  and  immediate  environment  may  be  attended 
by  beneficial  results.  A  prolonged  sea  voyage  is  often  advocated  for 
such  invalids,  provided  other  complications  do  not  exist.  It  is  doubtful 
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if  injections  of  iodoform  in  olive  oil  possess  any  decided  advantage, 
though  sometimes  employed. 

In  view  of  the  peculiar  position  of  the  prostate  and  the  opportunities 
afforded  for  tuberculous  infection  in  other  portions  of  both  the  genital 
and  urinary  systems,  the  limitations  and  deficiencies  of  surgical  inter- 
ference are  particularly  unfortunate.  It  has  been  suggested  that  the 
surgery  of  the  prostate  should  be  delayed  until  the  indications  for  active 
interference  are  urgent  in  character.  This  presupposes  not  only  that 
other  measures  have  failed  to  produce  satisfactory  results,  but  also  that 
sufficient  time  has  elapsed  for  the  extension  of  the  disease  to  other  portions 
of  the  genito-urinary  tract.  The  propriety  of  excision  of  the  prostate 
in  case  of  primary  tuberculous  involvement  prior  to  further  bacillary 
dissemination  is  a  matter  for  judicial  surgical  consideration.  As  there 
is  but  little  technical  difficulty,  either  to  suprapubic  or  perineal  pros- 
tatectomy, it  is  hard  to  understand  why  the  same  rule  of  procedure 
as  regards  removal  is  not  applicable  to  the  prostate  as  to  the  kidney. 
It  would  even  appear  that  if  it  is  desirable  to  perform  nephrectomy 
upon  early  cases  of  primary  kidney  tuberculosis  before  extension  to  the 
other  kidney,  bladder,  and  genital  system,  the  removal  of  the  prostate 
would  have  still  wider  application  under  similar  conditions,  on  account 
of  the  diminished  relative  mortality  and  the  lessened  importance  of  the 
organ.  Excision  of  portions  of  the  prostate,  as  well  as  the  curetment  of 
tuberculous  ulcers  and  sinuses,  is  sometimes  employed. 

TUBERCULOSIS  OF  THE  SEMINAL  VESICLES 

Tuberculosis  of  the  seminal  vesicles  rarely  occurs  save  as  a  secondary 
extension  of  the  disease  from  other  portions  of  the  genito-urinary  tract. 
Instances  of  primary  involvement,  however,  have  been  reported  in 
connection  with  tuberculosis  of  the  bladder  and  prostate,  and  some- 
times of  the  epididymis.  The  symptoms  are  those  of  bladder  or  ure- 
thral  irritability.  There  is  usually  marked  excitability  of  the  sexual 
organs,  and  not  uncommonly,  in  later  stages,  impotence  and  sterility. 
The  subjective  manifestations  may  be  somewhat  numerous,  at  times  in- 
definite, and  often  associated  with  neurotic  ideas.  Pain  in  the  perineum 
is  not  infrequent,  together  with  an  imperfect  ejaculation.  Complaint 
is  occasionally  made  of  pain  behind  the  frenum  during  urination.  The 
attention  of  the  patient  may  be  directed  to  an  unexplained  loss  of  semen 
and  other  sexual  derangements,  as  an  increased  or  diminished  desire, 
but  these  symptoms  are  usually  vague  and  of  less  importance  than  the 
evidences  derived  upon  physical  examination.  Cameron  and  others 
have  called  attention  to  the  clinical  significance  of  the  frequent  emissions 
of  blood-stained  semen  in  such  cases.  I  have  occasionally  observed  this 
symptom  among  pulmonary  invalids  without  detecting  physical  evidences 
of  disease  of  the  seminal  vesicles.  Upon  rectal  examination  a  firm, 
unyielding  mass  of  inflammatory  exudate  may  be  found  immediately 
back  of  the  prostate.  But  slight  pain  is  experienced  upon  manipulation. 

The  diagnosis,  in  addition  to  the  clinical  symptoms,  rests  upon  the 
detection,  by  rectal  examination,  of  hard,  rounded  protuberances  in  the 
region  of  the  enlarged  vesicle.  Tuholske  suggests  the  possibility  of  con- 
fusing this  condition  with  the  shot-like  masses  characteristic  of  phleboliths. 
He  indorses  the  removal  of  the  vesicle  in  primary  cases  in  accordance  with 
ZuckerkandPs  operation,  which  consists  of  a  semilunar  incision  from  the 
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perineum  with  the  base  downward.  This  procedure  is  indorsed  by 
many  surgeons.  In  the  event  of  coexisting  tuberculous  involvement 
of  the  testicle  and  vas,  necessitating  their  removal,  as  well  as  the  seminal 
vesicles,  a  perineal  incision,  following  the  removal  of  the  testicle  and 
vas,  may  be  made,  through  which  the  vesicle  may  be  pushed  from  the 
rectum  and  subsequently  extirpated.  According  to  Cameron,  Roux 
reports  two  such  cases.  Scraping  or  stripping  of  the  seminal  vesicle 
is  sometimes  practised,  but  its  propriety  relates  almost  entirely  to  a 
primary  involvement.  Bandet  and  Kendirdjy  have  recently  reviewed 
46  cases  of  extirpation  of  the  seminal  vesicle  and  vas.  They  regard  the 
operation  as  too  serious  to  justify  its  performance  save  in  the  presence  of 
urinary  fistula  from  tuberculosis  of  the  vesicle,  continuous  enlargement 
of  the  vesicle,  with  existence  of  added  tubercle  deposit  along  the  vas, 
or  rectal  obstruction. 


CHAPTER  LXXVII 

TUBERCULOSIS  OF  THE  EPIDIDYMIS  AND  TESTIS 

TUBERCULOUS  disease  of  these  parts  originates,  as  a  rule,  in  the 
epididymis  and  thence  extends  to  the  body  of  the  testis,  the  vas  deferens, 
and  the  seminal  vesicles.  The  involvement  of  the  epididymis  is  usually 
primary,  though  secondary  infection  sometimes  takes  place.  The  cir- 
culation is  the  almost  invariable  channel  of  infection,  but  it  is  possible 
that  the  entrance  of  bacilli  may  be  permitted  in  rare  instances  through 
the  urethra.  The  globus  major  is  the  part  first  involved  in  the  majority 
of  cases. 

Attention  has  been  called  to  factors  of  some  etiologic  importance, 
i.  e.,  the  small  size  and  extreme  tortuosity  of  the  arteries,  and  the  division 
of  the  spermatic  into  two  branches  in  close  proximity  to  the  epididymis. 
Immediate  continuity  of  structure  explains  the  extension  of  the  disease 
from  the  epididymis  to  the  testis,  although  a  tuberculous  involvement 
of  the  body  of  the  testis  rarely  ensues,  until  tubercle  deposit  in  the  epididy- 
mis has  attained  extensive  proportions  and  undergone  caseation.  The 
disease  is  not  infrequent  among  young  adults,  and  is  observed  more  com- 
monly between  the  ages  of  twenty  and  forty.  It  sometimes  exists, 
however,  in  very  early  life,  cases  having  been  reported  even  in  infancy. 
Several  observers  have  recorded  cases  occurring  under  one  year. 

The  initial  macroscopic  pathologic  change  is  the  formation  of  one 
or  more  hard  nodules  in  the  globus  major.  These  increase  in  size  until 
the  entire  epididymis  assumes  the  characteristics  of  a  hard,  nodular 
growth.  The  mass  is  irregular,  knotty,  and  uniformly  solid  in  the  early 
stages.  Following  the  period  of  deposit  and  initial  hardening,  a  degenera- 
tive process  supervenes  in  spots,  and  some  of  the  nodules  are  found  to 
have  undergone  caseation  and  softening.  In  such  cases  the  skin  speedily 
becomes  adherent  to  the  underlying  tissues,  and  presents  a  peculiar 
glistening  appearance  over  the  site  of  the  nodular  softening.  In  these 
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locations  changes  in  color  also  take  place.  The  color  may  be  more  or 
less  purplish  from  the  local  hyperemia,  or  it  may  assume  a  yellowish 
appearance  from  the  abscess  formation  superficial  to  the  surface,  with 
impending  rupture  of  the  skin.  Perforation  is  followed  by  the  discharge 
of  a  creamy,  yellowish  pus,  which  gradually  changes  to  a  thin,  cheesy 
exudate.  As  a  rule,  these  tuberculous  sinuses  persist  indefinitely, 
though  exhibiting  at  times  an  inclination  toward  spontaneous  healing. 
Tuberculous  involvement  of  the  vas  results  in  a  thickening  throughout 
its  course,  usually  more  pronounced  at  the  extremities.  Hydrocele  is 
often  present,  but  this  varies  according  to  the  acuteness  of  onset, 
upon  which  depends,  to  a  great  extent,  the  character  of  the  clinical 
symptoms. 

In  most  cases  the  condition  is  of  slow,  insidious  development,  and 
the  discovery  of  the  early  nodular  enlargement  of  the  epididymis  entirely 
accidental.  As  the  tubercle  deposit  assumes  larger  dimensions,  with  the 
formation,  in  the  epididymis,  of  a  tumor  of  wooden  hardness,  a  frequent 
distinguishing  characteristic  of  the  condition  is  noted  in  the  absence  of 
pain.  There  are  often  manifested  no  subjective  symptoms,  aside  from  the 
sense  of  weight.  In  these  chronic  cases  the  tuberculous  process  is  almost 
always  unilateral,  and  attended  by  but  little,  if  any,  tendency  toward 
the  formation  of  hydrocele.  The  enlargement,  however,  may  progress 
with  considerable  rapidity  despite  the  absence  of  inflammatory  mani- 
festations. The  entire  organ  presents  the  characteristics  of  a  solid 
tumor,  uniformly  hard  in  consistency,  and  of  irregular  contour,  the  latter 
being  due  to  the  presence  of  nodular  protuberances  upon  the  surface. ' 
When  caseation  and  softening,  however,  have  taken  place  in  localized 
areas,  palpation  may  disclose  the  sharp,  crater-like,  overhanging  edges 
of  the  suppurating  nodule.  Examination  at  this  stage  usually  reveals 
the  presence  of  tuberculous  infection  of  the  vas,  the  cord,  and  the  seminal 
vesicles.  Sinus  formation  is  also  a  very  important  characteristic  of 
tuberculous  involvement. 

An  acute  type  of  tuberculous  disease  of  the  epididymis  is  sometimes 
observed,  which  may  or  may  not  follow  the  history  of  trauma.  It  is 
easy  to  understand  how  slight  injury  to  these  parts  may  so  lower  the 
resistance  of  the  tissues  as  to  bring  into  immediate  activity  an  infection 
previously  latent,  precisely  as  has  been  described  with  reference  to 
the  bones  and  joints.  Even  in  the  absence  of  traumatism,  however, 
tuberculosis  of  the  epididymis  may  develop  with  acute  symptoms  and 
pursue  a  rapid  course.  In  this  event  pain  is  pronounced  and  accom- 
panied by  a  peculiar  sickening  sensation.  An  early  formation  of  hydrocele 
is  the  rule  in  such  cases,  which  is  in  decided  contrast  to  the  massive 
caseation  exhibited  in  the  more  chronic  type  of  the  disease.  When 
of  more  or  less  acute  invasion  and  rapid  development,  the  process  is 
especially  likely  to  extend  to  the  opposite  side.  In  such  cases  early 
abscess  formation  usually  occurs. 

Diagnosis. — An  essential  diagnostic  consideration  is  the  presence  of 
tuberculous  disease  in  other  portions  of  the  body,  and  especially  the 
location  of  demonstrable  lesions  in  some  part  of  the  genito-urinary 
system.  In  the  absence  of  discoverable  tuberculous  change  elsewhere, 
important  diagnostic  data  relate  to  the  existence  of  a  solid  tumor  origin- 
ating in  the  epididymis,  of  peculiar  hardness,  irregular  contour,  possible 
localized  areas  of  fluctuation,  absence  of  pain,  with  indurated  profuse 
nodular  thickening  of  the  vas  and  cord.  In  doubtful  cases  failure  to 
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respond  to  the  specific  therapeutic  test  is  of  considerable  value.  Gonor- 
rheal  epididymitis  may  usually  be  excluded  by  the  history  and  absence 
of  previous  discharge  or  pain.  The  localized  areas  of  caseation  and 
softening,  with  tendency  to  sinus  formation,  are  distinguishing  features 
in  the  differentiation  from  sarcoma  or  syphilitic  gumma.  The  latter  is 
especially  prone  to  appear  in  the  testis,  while  tubercle  deposit  usually 
takes  place  in  the  epididymis,  before  the  testis. 

In  general  the  prognosis  may  be  said  to  depend  upon  the  health 
of  the  individual,  the  degree  of  implication  of  neighboring  structures, 
and  the  character  of  the  management.  Speaking  broadly,  the  prognosis 
should  not  be  considered  merely  with  reference  to  the  future  course  of 
the  tuberculous  organ,  but  also  as  regards  the  general  welfare  of  the 
patient.  Judged  by  this  latter  token,  the  prognosis  must  depend  almost 
entirely  upon  the  nature  of  the  surgical  treatment,  which  of  necessity 
is  contingent  upon  the  general  health.  If  the  prognosis  is  unfavorable 
on  account  of  advanced  and  extensive  pulmonary  tuberculosis,  the  local 
condition  assumes  but  little  importance,  and  may  be  ignored  altogether 
in  the  management  of  the  case  other  than  in  so  far  as  pertains  to  palli- 
ative non-operative  measures.  In  such  conditions  the  rational  surgical 
management  consists  merely  of  incision  and  drainage  of  softened  infected 
areas.  Local  cleanliness  must  be  secured  as  far  as  possible  in  the  hope 
of  avoiding  secondary  infection.  Several  cases  among  far-advanced  pul- 
monary invalids  under  my  observation  have  displayed  after  operation 
rather  remarkable  improvement  in  the  general  condition.  I  recall  one 
patient  whose  condition  was  regarded  as  extremely  desperate,  yet  sub- 
sequent to  incision  and  drainage  of  both  testicles  established  a  gain  of 
fifty  pounds  in  weight  during  the  course  of  the  ensuing  year.  Good 
results  are  sometimes  obtained  by  iodoform  applications  and  injec- 
tions. The  employment  of  various  injections,  however,  into  the 
thickened  tissues  prior  to  the  stage  of  softening  is  unworthy  of  commen- 
dation. 

Treatment. — The  consideration  of  paramount  importance  in  tuber- 
culosis of  the  epididymis  and  testis  relates  to  the  expediency  of  castra- 
tion. This  alone  is  the  practical  issue  in  patients  whose  general  health 
is  not  such  as  to  suggest  a  fatal  termination,  irrespective  of  the  local 
condition.  It  is  somewhat  remarkable  that  many  writers  persist  in 
advocating  extirpation  of  the  organ  only  after  general  and  non-opera- 
tive measures  have  proved  of  no  avail.  No  more  culpable  error  can  be 
perpetrated  than  to  delay  some  form  of  surgical  interference  in  young 
adults  with  unilateral  infection,  whose  pulmonary  involvement  is  of  such 
a  character  as  to  suggest  the  probability  of  ultimate  arrest.  Physicians 
who  endeavor  to  avoid  the  responsibilities  attending  early  excision  are 
committing  the  patient  to  the  possibility  of  double  infection  and  of 
extension  to  other  portions  of  the  genito-urinary  tract. 

It  would  seem  almost  unnecessary  to  argue  that  a  broken-down  testis 
and  epididymis  can  be  of  no  possible  benefit  to  the  individual,  and  that 
the  immediate  removal  in  toto  of  infected  tissue  is  indicated  upon  the  score 
of  the  general  health.  It  is  obvious  that  so  large  a  focus  of  tuberculous 
infection  as  a  caseated  testis  and  epididymis  must  constitute  a  distinct 
menace  to  the  life  of  the  patient.  A  reasonable  conclusion  is  to  the  effect 
that  there  is  absolutely  no  justification  for  the  long-continued  nursing  of 
the  affected  member.  Upon  the  other  hand,  its  prompt  extirpation  in 
appropriate  cases  provides  a  reasonable  assurance  of  protection  to  the 
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opposite  side  and  to  other  parts  of  the  genito-urinary  system.  Through 
the  elimination  of  a  large  tuberculous  focus,  added  opportunities  are 
offered  for  the  arrest  of  the  pulmonary  disease. 

In  cases  suitable  for  surgical  interference  it  is,  of  course,  apparent  that 
the  successful  issue  depends  upon  the  time  of  operation.  In  early  cases 
with  the  tuberculous  process  limited  to  the  epididymis  the  total  ablation 
of  the  testicle  is  seldom  necessary.  Under  such  circumstances  excision 
of  the  epididymis,  with  preservation  of  the  testicle,  is  the  operation  of 
choice.  If  the  vas  be  found  undiseased,  the  end  may  be  transplanted 
directly  into  the  body  of  the  testis.  In  this  event,  even  with  total 
removal  of  the  opposite  testis,  there  is  afforded  a  possible  preservation 
of  sexual  and  procreative  ability.  If,  however,  the  vas  is  found  to 
have  been  invaded  with  tuberculous  deposit,  it  should  be  resected  and 
tied  as  high  up  as  possible,  leaving  the  testis  by  itself  in  the  tunical  sac. 
This  presupposes,  of  course,  that  the  body  of  the  testis  presents  no 
macroscopic  appearance  of  tuberculous  disease. 

The  practice  of  total  extirpation  of  the  epididymis  and  testis  by  reason 
of  a  known  involvement  of  the  former  and  a  presumptive  invasion  of 
the  latter  is  subject  to  severe  condemnation.  A  sweeping  ablation  of  the 
testis  and  epididymis  is  far  less  preferable  than  the  careful  dissection  of 
the  epididymis  as  a  preliminary  procedure,  even  though  the  extirpation 
of  the  testis  is  later  demanded.  The  preceding  operation  is  admittedly 
more  tedious,  and  the  period  of  anesthesia  considerably  longer,  but  the 
interests  of  the  patient  are  in  many  instances  better  conserved.  This 
method  of  procedure  is  particularly  applicable  to  cases  of  early  involve- 
ment of  the  epididymis,  and  relates  with  special  emphasis  to  instances  of 
bilateral  disease. 

It  often  happens  that  while  the  indications  may  point  imperatively 
toward  the  total  extirpation  of  the  epididymis  and  testis  upon  one  side, 
the  conditions  admit  of  at  least  the  preservation  of  the  testis  upon  the 
other.  After  orchidectomy  Godlee  advises  against  the  extirpation  of 
the  other  testicle,  but  recommends  the  removal  of  obviously  diseased 
portions.  He  asserts  that  the  unpleasant  results  of  complete  castration 
are  often  averted  by  the  internal  secretion  of  even  a  small  portion  of  the 
organ.  Under  no  circumstances  should  double  castration  be  performed, 
irrespective  of  the  degree  or  extent  of  the  pulmonary  disease.  I  have 
noted  several  instances  of  greatly  impaired  mentality  as  a  result  of  this 
operation.  Upon  the  other  hand,  I  have  observed  a  notable  illustration 
of  the  excellent  results  possible  of  attainment  from  the  sacrifice  of  the 
tuberculous  mass  upon  one  side  and  the  retention  of  the  other  testis, 
despite  the  removal  of  the  epididymis  and  vas.  The  unfortunate  results 
of  epididymectomy  are  quite  insignificant  in  comparison  with  the  deplor- 
able consequences  of  complete  castration.  The  removal  of  the  epididymis 
in  no  way  lessens  the  influence  of  the  internal  testicular  secretion  upon 
the  general  health,  and  at  the  same  time  does  not  detract  from  the  moral 
effect  incident  to  the  preservation  of  the  testis.  Examples  of  the  dis- 
astrous consequences  of  delay  in  surgical  interference  are  numerous. 
I  will  cite  briefly  one  or  two  illustrative  cases. 

Case  I. — A  married  man,  aged  thirty-two,  who  had  been  for  six 
years  the  subject  of  pulmonary  tuberculosis,  consulted  me  early  in 
1907.  Although  the  arrest  of  the  tuberculous  process  in  the  lungs 
was  not  complete,  there  was  exhibited,  nevertheless,  but  little  remaining 
pulmonary  involvement.  The  general  condition  was  excellent,  nutri- 
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tion  was  well  maintained,  and  there  was  entire  absence  of  cough,  ex- 
pectoration, and  temperature  elevation.  Five  weeks  previously  a  small 
nodule  had  been  felt  in  the  epididymis,  which  rapidly  increased  in  size. 
This  was  attended  by  some  pain,  although  the  recumbent  position  was 
maintained.  The  condition  grew  progressively  worse  until  a  hard, 
irregular,  nodular  mass  was  formed,  nearly  the  size  of  the  fist,  with 
beginning  involvement  of  the  epididymis  of  the  opposite  side.  There 
was,  however,  no  evidence  of  local  softening.  The  patient  coming 
under  my  observation  at  this  time  and  objecting  to  surgical  operation, 
was  placed  upon  injections  of  bacillen  emulsion.  In  addition,  efforts  were 
directed  toward  superalimentation.  A  y-oV  o"  °f  a  milligram  of  the  emulsion 
was  immediately  administered,  and  repeated  every  two  weeks  until 
three  injections  had  been  given,  each  dose  being  followed  by  a  perceptible 
local  reaction. 

During  the  month  that  elapsed  an  appreciable  improvement  was  noted 
in  the  general  health,  and  a  diminution  in  the  size  of  the  large  tuberculous 
organ.  The  patient  gained  seven  pounds  in  weight,  local  pain  and 
tenderness  entirely  disappeared,  without  evidence  of  increasing  involve- 
ment of  the  opposite  side.  There  shortly  developed,  however,  an  abrupt 
change  for  the  worse.  Caseation  and  softening  rapidly  took  place  upon 
the  side  first  involved,  together  with  an  acute  hard  enlargement  of  the 
epididymis  upon  the  other.  The  opinion  of  a  surgeon  was  rendered 
unequivocally  as  to  the  imperative  necessity  of  double  castration.  This 
I  strenuously  opposed,  and  insisted  upon  an  attempt  to  preserve,  if  pos- 
sible, the  body  of  the  testis  upon  the  side  recently  affected.  This  opera- 
tion was  performed  by  Dr.  F.  L.  Dixon.  The  tissues  of  the  left  side 
were  totally  removed  because  of  the  advanced  and  wide-spread  character 
of  the  tuberculous  infection.  Upon  the  right  side  the  epididymis  was 
found  studded  with  tiny  tuberculous  masses,  which  were  beginning  to 
undergo  caseation.  The  body  of  the  testis  was  apparently  uninvolved, 
as  well  as  the  vas.  After  excision  of  the  epididymis  the  vas  was 
transplanted  into  the  body  of  the  testis.  Subsequent  to  the  operation 
it  was  deemed  expedient  to  administer  the  tuberculin  in  order  to  aid, 
if  possible,  in  the  preservation  of  the  remaining  testicle.  This  was  given 
weekly  during  a  period  of  six  months.  The  patient  made  a  perfect  re- 
covery, sexual  desire  and  potency  being  in  no  way  diminished. 

Case  II. — I  have  recently  had  under  my  care  a  man  of  twenty-nine 
years  whose  history  of  tuberculosis  dates  back  nine  years,  at  which 
time  he  exhibited  the  first  evidences  of  an  infection  of  the  epididymis. 
This  was  permitted  to  remain,  although  extensively  diseased,  during 
a  period  of  three  years.  It  was  then  removed,  but  not  until  he  had 
developed  tuberculous  involvement  of  the  bladder  and  one  kidney. 
The  patient  remained  under  my  observation  one  year,  and  in  addition 
to  well-defined  renal  tuberculosis,  has  been  compelled  to  suffer  the  pain 
and  discomfort  incident  to  advanced  infection  of  the  bladder,  prostate, 
and  seminal  vesicles.  His  general  condition  was  one  of  extreme  debility, 
sufficient  to  preclude  the  expediency  of  surgical  interference  even  were 
this  permissible  upon  the  score  of  the  local  conditions.  There  has  been 
no  evidence  of  pulmonary  tuberculosis.  The  previous '  delay  in  surgical 
intervention  during  a  period  of  three  years  in  a  young  man  without 
evidence  of  pulmonary  tuberculosis  was  directly  responsible  for  most 
unfortunate  results,  and  is  a  striking  commentary  upon  the  fallacious 
teaching  relative  to  treating  patients  with  tuberculosis  of  the  epididymis 
40 
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and  testis  in  accordance  with  the  principles  appropriate  for  pulmonary 
tuberculosis.  Conspicuous  improvement  has  been  attained  in  this  case 
by  the  administration  of  the  bacillen  emulsion. 


CHAPTER  LXXVIII 

TUBERCULOSIS  OF  THE  FALLOPIAN  TUBES,  UTERUS, 
AND  ADJACENT  STRUCTURES 

TUBERCULOUS  involvement  of  the  Fallopian  tubes  is  exceedingly  com- 
mon. The  infection  of  the  tubes  is  often  primary,  but  may  take  place 
as  a  result  of  extension  from  a  neighboring  tuberculous  focus.  It  is 
probable,  as  stated  in  connection  with  the  general  etiology  of  tuberculo- 
sis of  the  genito-urinary  organs,  that  primary  involvement  of  the  tubes 
occurs  almost  as  frequently  as  of  the  epididymis,  and  perhaps  even 
more  often  than  of  the  prostate. 

The  origin  of  the  tuberculous  process  may  be  traced,  in  the  majority 
of  cases,  to  an  infection  conveyed  by  the  circulation.  It  is  uncertain 
to  what  extent  the  lymphatics  act  as  carriers  of  the  bacilli.  It  is  possible 
that,  in  rare  instances,  infection  may  take  place  as  a  result  *of  coitus  with 
a  tuberculous  invalid.  It  is  more  than  likely,  however,  that  this  manner 
of  bacillary  invasion  of  the  female  genital  tract  occurs  but  exceptionally. 
Admitting  such  possibility,  however,  it  still  remains  highly  improbable 
that  a  suitable  lodging-place  for  the  bacilli  is  offered  in  the  vagina, 
on  account  of  the  natural  fortifications  of  this  region.  Protection  is 
afforded,  first,  by  the  tough  squamous  epithelium,  the  non-eroded  surface 
of  the  mucous  membrane,  and  the  profuseness  of  the  mucous  secretions, 
which  are  usually  highly  acid  in  reaction.  Although  tubercle  bacilli 
are  sometimes  found  in  the  vagina,  a  genuine  tuberculous  process  in 
this  region  is  relatively  infrequent.  When  this  does  exist,  it  occurs 
almost  always  in  conjunction  with,  and  secondary  to,  tuberculosis  of 
the  Fallopian  tubes,  the  uterus,  or  of  both. 

It  may  be  accepted  as  an  almost  universal  fact  that  tuberculosis  of 
the  female  genital  system,  other  than  the  occasional  existence  of  lupus 
of  the  external  genitalia,  has  its  primary  origin  in  the  tubes.  From  such 
point  of  departure  secondary  deposits  may  take  place.  Hare  refers  to 
the  statistics  of  eight  European  pathologists  as  illustrative  of  the  great 
frequency  of  tuberculosis  of  the  female  genital  tract.  Tuberculous 
involvement  of  the  genitals  was  found  at  autopsy  208  times  out  of  8627 
cases  of  tuberculosis  in  females.  According  to  Cornet,  Kiwisch  found 
the  proportion  of  involvement  in  similar  cases  to  be  one  in  forty,  and 
Cornil  one  in  fifty  or  sixty.  Jung  has  reported  that  24.6  per  cent, 
of  all  seriously  injured  genital  organs  under  observation  at  the  Greifswald 
clinic  were  tuberculous,  the  diagnosis  being  made  not  only  upon  the 
recognition  of  giant-cells  and  epithelial  tubercles,  but  also  upon  the 
detection  of  the  bacillus.  In  53  cases  of  genital  tuberculosis  reported 
by  Martin,  the  uterine  adnexa  were  involved  in  two-thirds  and  the 
uterine  mucosa  in  one-third. 
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Tuberculous  disease  of  these  parts  may  exist  at  any  time  of  life,  though 
it  is  more  frequent  at  the  period  of  greatest  sexual  activity.  Many  cases 
of  its  occurrence  have  been  reported,  however,  among  young  children. 
Gusserow  has  cited  a  case  of  tuberculous  disease  in  the  ovaries  and  uterus 
at  this  time  of  life,  without  implication  of  the  tubes.  Bender  has  collected 
a  record  of  48  cases  of  tuberculosis  of  the  vulva,  exhibiting  ulcerative  and 
hypertrophic  lesions.  Some  of  these  were  undoubtedly  influenced  in 
their  development  by  trauma.  From  the  statistical  observations  thus  far 
reported  it  may  be  assumed  that  the  lungs  are  diseased  in  at  least  one- 
half  of  the  cases  of  genital  tuberculosis,  and  some  other  portion  of  the 
urinary  system  in  about  the  same  proportion. 

The  gross  pathologic  change  in  tuberculosis  of  the  Fallopian  tubes 
consists  of  a  thickened,  indurated  condition  of  the  wall.  This  is  asso- 
ciated with  a  collection  of  cheesy  pus,  somewhat  after  the  manner  of 
ordinary  pyosalpinx.  The  abscess  formation  almost  always  takes  place 
at  some  point  in  the  tube  more  or  less  remote  from  either  extremity. 
The  fimbriated  end  usually  becomes  thickened  and  adherent  to  the 
ovary  or  the  peritoneum,  producing  a  permanent  occlusion  of  the  lumen. 
Obliteration  of  the  canal  often  takes  place  also  at  its  proximal  end, 
and  this  suffices  in  many  cases  to  prevent  the  escape  of  infected  cheesy 
detritus  into  the  uterus.  The  intervening  portion  of  the  tube  is  usually 
somewhat  dilated,  and  in  some  cases  becomes  the  seat  of  miliary  nodules. 

In  the  event  of  uterine  infection,  the  tuberculous  process  commonly 
begins  in  the  vicinity  of  the  tubal  orifices,  the  cervix  seldom  being  involved. 
Tuberculosis  of  the  uterus  has  been  regarded  in  the  past  as  a  very  rare 
condition,  but  is  undoubtedly  somewhat  more  frequent  than  was  formerly 
supposed.  The  process  makes  its  initial  appearance  in  the  endometrium, 
which  becomes  infiltrated  with  tubercle  deposit.  Caseation,  softening, 
and  coalescence  of  these  lesions  produce  an  ulcerative  endometritis,  in 
the  discharge  of  which  tubercle  bacilli  are  sometimes  found. 

The  disease  may  extend  from  the  distal  end  of  the  tube  to  the  ovary 
or  peritoneum.  The  former  may  become  studded  with  tuberculous 
nodules  or  break  down  into  an  abscess  cavity.  Evidences  of  localized 
peritonitis  sometimes  follow  the  invasion  of  the  serous  membrane  in 
the  immediate  neighborhood  of  the  firnbriated  end  of  the  tube. 

The  symptoms  of  tuberculosis  of  the  tube  in  some  cases  do  not  differ 
from  those  of  ordinary  salpingitis,  but  there  may  be  in  other  instances 
characteristic  evidences  of  pyosalpinx.  The  condition  is  usually  bilateral. 
Upon  palpation  alone  it  is  difficult  to  differentiate  tuberculosis  of  the 
tube  from  other  pathologic  conditions  producing  tumor  in  this  region. 

The  symptoms  of  tuberculosis  of  the  uterus  are  not  especially  dis- 
similar to  those  of  non-tuberculous  endometritis.  There  may  be  tem- 
perature elevation  and  evidence  of  moderate  septic  infection,  with, 
usually,  tenderness  and  some  enlargement.  The  character  of  the  in- 
volvement is  suggested  by  the  recognition  of  tuberculous  disease  in 
other  parts  of  the  body,  and  confirmed  by  the  detection  of  tubercle  bacilli 
in  the  uterine  discharge.  In  the  event  of  a  negative  history  of  tubercu- 
losis and  failure  to  discover  an  infection  in  other  regions,  the  nature  of 
the  involvement  may  be  disclosed  by  the  presence  of 'bacilli  in  the  dis- 
charge, or  by  a  microscopic  examination  of  the  uterine  mucosa  removed 
by  the  curet. 

In  the  absence  of  active  and  extensive  pulmonary  disease,  the  prog- 
nosis depends  upon  the  early  recognition  of  the  condition  and  the  adop- 


628  COMPLICATIONS 

tion  of  prompt  surgical  measures.  The  diagnosis  once  established,  there 
should  be  no  delay  in  operative  interference  among  patients  whose 
general  condition  does  not  contraindicate  surgical  aid. 

The  treatment  is  purely  surgical,  and  consists  of  vaginal  hysterec- 
tomy, with  removal  of  tubes  and  ovary  if  infected. 

It  is  important,  even  in  women,  to  ascertain  conclusively  in  regard 
to  the  condition  of  the  kidneys  and  urinary  tract  in  cases  of  genital 
tuberculosis^  Kelly  has  recently  called  attention  to  the  rather  sur- 
prising association  between  renal  tuberculosis  and  a  similar  involvement 
of  the  tubes  and  uterus.  The  treatment  of  lesions  involving  the  external 
genitals  is  that  of  free  and  wide  excision,  or  tentative  recourse  to  tuber- 
culin injection. 


SECTION  VIII 

TUBERCULOSIS  OF  THE  SKIN  AND  UPPER  RESPIRATORY 

TRACT 


CHAPTER  LXXIX 

TUBERCULOSIS  OF  THE  SKIN 

GENUINE  tuberculous  involvement  of  the  cutaneous  tissue  is  rare 
among  phthisical  patients,  but  nevertheless  of  exceeding  interest.  Tuber- 
culous lesions  of  the  skin  occur  among  individuals  otherwise  healthy, 
but  some  of  the  clinical  varieties  are  found  with  greater  frequency  among 
patients  suffering  from  tubercle  deposit  in  other  parts  of  the  body. 
Illustrative  of  (this  is  the  well-known  relation  of  the  ulcerative  form 
of  tuberculosis  cutis  to  infective  processes  in  the  nasal  cavities  and  to 
lesions  of  the  genito-urinary  tract.  The  uniform  proximity  of  certain 
types  of  tuberculous  skin  lesions  to  the  mucous  orifices,  viz.,  of  the 
mouth,  nose,  vagina,  and  rectum,  is  presumptive  evidence  of  an  infection 
derived  from  these  respective  avenues,  despite  the  absence  of  demon- 
strable tuberculous  processes  in  parts  tributary  to  the  openings. 

Other  clinical  forms  of  cutaneous  tuberculosis  suggest  a  source  of 
infection  from  without  the  body,  either  as  a  result  of  contagion  or  ac- 
cidental inoculation.  This  is  especially  true  of  the  verrucous  type  of 
skin  infection,  the  verruca  necrogenica^  or  so-called  anatomic  wart,  the 
verruca  cutis,  believed  by  many  to  be  identical  with  the  preceding,  and, 
lastly,  lupus  verrucosa. 

Still  other  varieties  owe  their  origin  to  contiguity  of  structure,  par- 
ticularly the  scrofuloderma,  which  results  by  extension  from  adjacent 
tuberculous  glands  or  an  underlying  infection. 

Finally,  the  local  condition  may  arise  from  a  dissemination  of  the 
infection  through  the  circulation,  the  integument  becoming  affected 
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as  a  result  of  the  conveyance  of  bacilli  from  some  internal  focus.  It  is 
likely  that  certain  forms  of  lupus  originate  in  this  manner,  and  par- 
ticularly the  tuberculosis  disseminata. 

Waiving  for  the  time  being  any  discussion  regarding  the  clinical 
aspects  of  these  types  of  cutaneous  tuberculosis,  attention  is  directed 
to  the  role  of  the  skin  as  a  channel  for  tuberculous  infection.  This  is 
perhaps  of  greater  scientific  interest  than  the  local  manifestations  of 
the  tuberculous  condition.  It  is  to  be  remembered  that  a  localized 
tuberculosis  of  the  integument  affords  no  evidence  in  favor  of  the  skin  as 
a  port  of  entry  for  the  initial  tuberculous  invasion.  Local  processes, 
however,  may  be  expected  to  attend  an  entrance  of  the  infection  through 
the  skin,  though  not  invariably.  It  has  been  claimed  by  some  observers 
that  whenever  the  skin  constitutes  the  avenue  of  infection,  the  tuberculous 
deposit  is  confined  to  the  integument,  and  remains  a  distinctly  localized 
process.  This  is  unsupported  by  clinical  and  experimental  data,  although 
in  many  instances  the  advance  of  the  bacilli  is  arrested  by  the  proximal 
lymphatic  glands. 

The  virulence  of  the  infection  following  inoculation  is  usually  slight. 
Its  progress  in  the  lymphatic  channels  is  more  or  less  obstructed,  and 
the  evolution  of  tuberculous  lesions  of  the  skin  exceedingly  slow.  The 
difficult  genesis  of  cutaneous  tuberculosis  is  explained  by  the  unfavorable 
character  of  the  soil.  The  thickened  epithelium,  especially  in  certain 
localities,  offers  a  protective  barrier  against  tuberculous  infection,  al- 
though exposure  may  be  excessive  and  long  continued.  Further,  the  tem- 
perature is  usually  insufficient  for  the  growth  of  bacilli,  even  in  the 
event  of  direct  inoculation  into  the  subcutaneous  tissue.  After  the  actual 
development  of  tuberculous  skin  lesions,  the  number  of  bacilli  are  few 
in  comparison  with  similar  processes  in  the  internal  organs. 

In  1898  Baldwin  demonstrated  the  presence  of  living  tubercle  bacilli 
upon  the  hands  of  pulmonary  invalids.  He  poured  over  the  palmar 
surface  of  the  fingers  from  5  to  10  c.c.  of  a  sterilized  1  per  cent,  solution 
of  NaC02,  using  sterilized  plain  glass  finger-bowls  as  receptacles.  The 
washings  were  inoculated  into  guinea-pigs,  with  a  positive  result  in  10 
out  of  15  cases.  Tubercle  bacilli  were  also  found  in  the  microscopic 
examination  of  the  centrifuged  sediment  in  2  cases.  Somewhat  similar 
results  had  been  obtained  by  Cornet  in  the  previous  year.  In  connection 
with  these  experiments  it  is  interesting  to  consider  the  much  greater 
exposure  of  the  lips.  Important  considerations  are  the  lessened  pro- 
tection arising  from  the  delicacy  of  the  tissues,  the  common  existence 
of  fissures  upon  the  mucous  surface,  and  yet  the  infrequency  of  local 
lesions  among  a  class  of  people  compelled  daily  to  expectorate  enormous 
numbers  of  bacilli.  Even  in  this  location  resulting  lesions,  if  present, 
are  almost  always  indolent. 

There  are  recorded  numerous  instances  of  the  limitation  of  the  tuber- 
culous process  upon  the  hands  following  contamination  with  infected 
material  and  accidental  inoculation.  Even  after  introduction  directly 
into  the  subcutaneous  tissues,  the  infective  matter  is  usually  discharged 
by  suppuration,  or  the  resulting  tumor  disappears  by  resolution  without 
clinical  evidences  of  further  involvement.  The  resistance  to  infection  by 
the  skin  is  also  demonstrated  by  experiments  upon  the  lower  animals. 

It  is  well  to  refer  to  some  of  the  clinical  and  experimental  data  upon 
which  is  based  the  assumption  of  a  definite  localization  of  the  tuber- 
culous process,  either  upon  the  integument  or  at  most  in  the  proximal 
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lymphatic  glands.  The  evidence  as  to  the  comparatively  innocuous 
character  of  the  infection  relates — (1)  To  the  development  of  lesions 
upon  the  hands  of  individuals  after  exposure  by  contact  with  tubercu- 
lous meat;  (2)  similar  processes  involving  the  skin  of  pathologists  fol- 
lowing postmortem  examinations  of  human  and  animal  subjects;  (3) 
instances  of  accidental  penetration  of  the  bacilli  through*  the  skin  of 
those  thrown  into  close  association  with  consumptives,  or  accustomed 
to  handle  infectious  sputum;  (4)  the  attempted  cutaneous  inoculation 
of  animals  with  subcutaneous  or  intraperitoneal  injections  in  control 
animals;  (5)  ineffective  inoculation  of  unfortunates  suffering  from 
malignant  non-operable  disease.  These  several  considerations  will  be 
briefly  discussed  seriatim. 

The  infection  of  the  hands  after  contact  with  tuberculous  meat  is 
always  a  strictly  localized  condition.  Lazzar,  in  1903,  exhibited  a 
number  of  such  cases,  in  which  there  had  taken  place  no  extension  of 
the  tuberculous  process  beyond  the  point  of  infection,  although  the 
local  lesions  had  existed  for  many  years.  If  it  be  assumed  that  in  such 
cases  general  dissemination  of  the  infection  takes  place  from  the  site 
of  inoculation,  it  must  follow  that  butchers,  before  the  days  of  meat 
inspection,  would  have  shown  a  relatively  high  mortality  rate  from 
tuberculosis.  This  has  not  been  demonstrated  to  be  the  case.  Von 
Ruck  has  called  attention  to  the  observations  of  Heilburg,  who  reported 
an  average  of  618  butchers  in  Copenhagen,  with  but  25  deaths  from 
tuberculosis  during  a  period  of  ten  years. 

During  recent  years  there  have  been  reported  numerous  instances  of  an 
apparently  benign  local  infection  following  small  abrasions  of  the  skin 
or  accidental  injury  during  autopsy  upon  man  and  animals.  A  con- 
spicuous example  of  the  non-virulent  character  of  such  local  infection 
is  found  in  the  experience  of  Laennec,  who  suffered  an  accidental  inocu- 
lation while  performing  an  autopsy,  and  survived  twenty  years,  though 
finally  dying  of  phthisis  attributed  by  some  to  the  original  local  invasion. 
Gerber's  case  is  also  of  interest.  Following  an  autopsy  wound,  and  in 
spite  of  immediate  disinfection,  a  "Leichen"  tubercle  the  size  of  a  cherry 
developed  at  the  site  of  the  injury,  and  persisted  for  months.  Shortly 
after  excision  of  the  nodule  the  axillary  glands  became  involved,  and 
when  extirpated,  were  found  to  contain  tubercle  bacilli  and  to  present 
characteristic  tissue  changes.  There  were  no  evidences  of  further  tuber- 
culous extension. 

Many  isolated  cases  of  injury  during  autopsy  upon  consumptives 
could  be  cited  to  support  the  contention,  made  by  the  advocates  of  a 
limited  benign  tuberculous  process,  that  the  infection  is  either  confined 
to  the  site  of  inoculation  or  is  arrested  by  the  nearest  lymphatic  glands. 
Extension  by  means  of  the  lymphatics  is  more  frequent  in  case  of  the 
anatomic  wart  following  autopsy  upon  the  human  subject,  than  in 
association  with  the  local  lesions  upon  the  hands  of  those  coming  in 
contact  with  tuberculous  meat,  viz.,  the  verruca  cutis  described  by 
Riehl  and  Paltauf. 

Accidental  inoculation  occasionally  results  from  autopsies  upon 
tuberculous  cows,  and  cases  have  been  reported  of  this  occurrence  with- 
out secondary  extension  of  the  infection.  Ravenel  has  cited  four  cases 
of  local  tuberculous  change  following  a  skin  wound  upon  the  hands  of 
veterinarians  during  postmortem  examination.  In  no  instance  was 
there  an  extension  of  the  process  even  to  the  nearest  lymphatic  glands, 
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although  the  growth  of  the  nodule  at  the  seat  of  inoculation  was  very 
rapid  in  one  or  two  cases,  suggesting  a  decided  virulence  of  the  infection. 
In  the  first  case  reported  the  diagnosis  was  based  upon  the  clinical  history 
and  the  histologic  lesions,  bacilli  not  being  demonstrated  in  the  sections. 
In  the  second  case  the  local  lesion  developed  at  the  expiration  of  three 
weeks  after  injury.  The  nodule  was  excised  two  months  after  the  initial 
skin  abrasion,  and  two  guinea-pigs  were  inoculated  subcutaneously, 
with  positive  results.  In  the  third  case  the  local  process  developed  at 
the  expiration  of  nearly  four  weeks  after  the  accident.  The  nodule 
was  excised  at  the  end  of  six  weeks,  and  tubercle  bacilli  were  found  in 
the  sections.  In  his  report  of  the  fourth  case  local  symptoms  were 
described  as  appearing  in  about  four  weeks,  with  a  well-developed  nodule 
within  six  weeks.  Two  guinea-pigs  inoculated  with  portions  of  the 
nodule  developed  generalized  tuberculosis,  and  tubercle  bacilli  were 
found  upon  examination  of  other  portions  of  the  growth. 

Tscherning  has  reported  a  case  of  accidental  injury  to  the  hands  of  a 
veterinary  surgeon  occurring  at  autopsy.  The  process  was  essentially 
local,  though  attended  by  slight  extension  through  the  lymphatics. 
Ravenel  has  referred  to  the  experience  of  Mueller,  who  describes  two 
cases  of  injury  to  the  fingers  resulting  during  work  upon  tuberculous 
-cattle.  In  each  case  the  synovial  sheath  of  a  tendon  was  opened.  Upon 
operation  there  was  found  a  distinct  tuberculous  deposit  upon  the  wall 
of  the  sheath,  and  upon  the  tendon  in  immediate  proximity  to  the  site 
of  the  wound,  in  one  case  extending  not  over  a  distance  of  10  centimeters, 
and  in  the  other,  merging  into  the  forearm.  Ravenel  further  alludes 
to  one  case  observed  by  de  Jong,  and  to  two  reported  by  Joseph  and 
Trautman,  in  all  of  which  the  tuberculous  lesion  resulted  from  injury 
received  while  at  work  upon  tuberculous  cows,  and  was  confined  to  the 
point  of  inoculation  in  each  instance.  A  similar  case  is  reported  by 
Braquehaye. 

Penetration  of  the  skin  of  individuals  by  tubercle  bacilli  of  human 
origin  is  not  uncommon  as  a  result  of  accidental  injury.  Numerous 
cases  of  such  inoculation  have  been  observed  among  nurses,  attendants, 
relatives,  and  domestics  thrown  into  close  association  with  pulmonary 
invalids  and  with  tuberculous  products.  According  to  Cornet,  cases 
have  been  reported  by  Tscherning,  Merklen,  Lesser,  and  Hoist,  in  which 
the  wound  was  received  through  contact  with  a  broken  edge  of  a  cuspidor 
or  glass  sputum  cup,  the  local  process  being  followed  by  involvement 
of  the  lymphatic  glands. 

I  have  under  observation  at  the  present  time  a  case  which  presents 
features  of  unusual  interest.  The  patient  is  a  woman  of  forty-five 
years  who  has  been  employed  as  a  servant  during  the  past  ten  years 
in  a  large  and  well-known  institution  for  consumptives.  Throughout 
this  entire  period  her  work  has  consisted  of  the  very  frequent  handling 
of  cuspidors.  Recently  she  developed  an  advanced  tuberculous  teno- 
synovitis  or  compound  ganglion  at  the  front  of  the  right  wrist.  This 
extended  down  the  sheaths  of  the  tendons  of  the  little  and  index-fingers 
nearly  to  the  tips.  A  physician  opened  the  swelling  at  the  middle  of 
the  little  finger,  squeezing  out  the  so-called  rice-oodies.  From  day 
to  day  more  or  less  of  these  were  expressed.  The  little  finger  became 
infected  through  the  wound,  and  the  infection  spread  up  the  sheath  of 
the  tendon  to  the  general  bursa  at  the  front  of  the  wrist  and  thence  to 
the  index  tendon.  In  view  of  the  acute  septic  manifestations  which 
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supervened,  it  was  necessary  to  amputate  the  little  finger,  to  excise  its 
flexor  tendon,  and  to  lay  open  and  drain  the  compound  ganglion  itself, 
as  well  as  the  sheath  of  the  index  flexors,  which  was  done  by  Dr. 
Powers. 

Instances  of  local  infection  are  reported  by  Cornet  to  have  taken 
place  as  the  result  of  a  bite  by  a  consumptive  (Verchere,  Jeanselme, 
Leloir).  There  are  recorded  other  cases  of  accidental  injury  of  various 
kinds,  with  subsequent  local  lesions,  among  attendants  upon  consump- 
tives and  even  among  pulmonary  invalids  themselves.  Local  cutaneous 
tuberculosis  is  found  occasionally  among  laundresses  accustomed  to 
handle  the  linen  of  consumptives.  It  has  been  known  to  result  from  the 
piercing  of  ears  and  the  wearing  of  infected  earrings.  Paetzold  has  re- 
ported three  instances  of  primary  tuberculous  infection  of  the  subcutane- 
ous fatty  tissue  following  the  puncture  of  the  lobule  for  earrings.  The 
patients  were  aged  respectively  fourteen,  fifteen,  and  twenty-four  years. 
In  each  instance  the  lobule  was  swollen  and  thickened  and  the  skin  of  a 
bluish-red  color,  without  nodules  or  ulceration,  but  the  affected  area  was 
distinctly  circumscribed.  Portions  were  excised  and  areas  of  necrosis 
were  found,  with  giant-cells.  Czerny  is  authority  for  two  cases  resulting 
from  skin-grafting.  Schuett  has  reported  an  instance  of  tuberculous 
infection  following  an  injury  to  the  prostate  as  a  result  of  catheterization. 
Von  Ruck  has  referred  to  the  development  of  infection  described  by  Collins 
after  iridectomy,  and  by  Knapp  after  operation  for  squint.  Several 
instances  of  local  tuberculosis  have  been  reported,  notably  by  Bruns 
and  Koenig,  to  follow  the  use  of  infected  hypodermic  syringes.  While 
cases  of  accidental  infection  following  vaccination  have  been  cited, 
this  possibility  must  be  regarded  as  exceedingly  remote,  even  were  the 
vaccine  taken  from  the  arm  of  a  tuberculous  individual.  General  as  well 
as  local  infection  has  been  known  to  take  place  as  a  result  of  ritual  cir- 
cumcision. Ulcerative  tuberculous  lesions,  especially  of  the  face,  are 
not  infrequently  traced  to  slight  abrasions  of  the  skin  in  consumptives 
or  others  exposed  to  an  obvious  source  of  infection.  In  occasional  in- 
stances the  same  is  true  of  the  external  genitals.  Under  such  circum- 
stances lupoid  changes  have  supervened  at  the  site  of  unhealed  sores, 
incised  or  punctured  wounds,  and  almost  all  forms  of  excoriation  upon 
the  skin,  including  eczematous  and  vaccination  surfaces. 

Animal  experimentation  has  also  been  instructive  in  determining 
the  role  of  the  skin  as  a  port  of  entry  of  general  tuberculous  infection. 
Calves,  sheep,  swine,  goats,  and  guinea-pigs  were  made  the  subject 
of  investigation  by  Chaveau,  Giinther,  Homer,  and  Bellinger  in  former 
years.  Laboratory  experiments  conducted  upon  animals  in  the  effort 
to  produce  a  cutaneous  inoculation  with  highly  virulent  human  bacilli 
were  frequently  unsuccessful.  In  like  manner  negative  results  have 
followed  similar  attempts  to  infect  these  animals  by  means  of  subcutaneous 
or  intraperitoneal  inoculations,  with  the  single  exception  of  the  guinea-pig, 
which  is  the  most  susceptible  of  the  entire  animal  species.  Bellinger  was 
unable  to  produce  infection  through  the  skin  of  the  guinea-pig  in  a  series 
of  six  experiments,  but  was  successful  in  the  subcutaneous  injections  of 
the  control  animals. 

Cornet  attaches  especial  importance  to  the  presence  or  absence  of 
superficial  injuries  of  the  skin  preceding  cutaneous  inoculation  experi- 
ments. Krehl,  of  Heidelberg,  explains  in  a  similar  manner  the  appearance 
of  furuncles  produced  by  Garre*  upon  the  cutaneous  application  of  staphy- 
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lococci,  and  the  positive  experiments  of  the  Austrian  Pest  Committee 
with  guinea-pigs. 

Spitzstein,  of  Budapest,  has  performed  a  series  of  experiments  upon 
rabbits,  and  has  recently  reported  results  obtained  in  9  instances.  From 
two  to  three  days  after  careful  shaving  of  the  skin  of  the  abdomen  an  ap- 
plication was  made  of  a  virulent  pure  culture  of  the  human  tubercle 
bacillus.  This  was  rubbed  into  the  skin  with  extreme  gentleness  in  order 
to  avoid  the  slightest  traumatic  injury.  One  animal  died  in  two  and  one 
half  months,  but  exhibited  no  indication  of  tuberculosis.  Of  the  other 
eight,  four  were  killed  after  three  months  and  four  after  four  months,  and 
tuberculosis  found  in  no  instance.  There  was  entire  absence  of  local  or 
general  involvement.  Spitzstein  concludes  that  this  method  of  infection, 
even  if  possible,  must  be  exceedingly  infrequent. 

These  experiments,  however,  do  not  accord  with  the  results  obtained 
by  Fraenkel,  Courmont,  and  Lesieur.  In  1907  Fraenkel  reported  suc- 
cessful results  in  an  attempt  to  produce  general  tuberculosis  in  guinea- 
pigs  by  inoculation  through  the  intact  skin.  Courmont  and  Lesieur, 
from  their  observations,  believe  that  an  apparently  uninjured  skin  does 
not  offer  an  impassable  barrier  to  the  passage  of  the  tubercle  bacillus. 
Their  experiments  with  guinea-pigs,  calves,  and  rabbits  indicate,  however, 
that  infection  does  not  take  place  unless  the  bacillus  possesses  a  high 
degree  of  virulence.  They  state  as  important  conditions  that  the  bacillus 
must  not  be  contained  in  sputum,  in  fecal  matter,  or  in  tuberculous  lesions, 
although  a  successful  experiment  may  occasionally  result  with  bacilli- 
laden  sputum.  Following  positive  inoculations  there  was,  in  one-third  of 
the  cases,  no  visible  trace  upon  the  skin.  In  another  third  there  appeared 
a  slight  induration  with  histologic  tubercle  formation,  and  in  the  remainder 
small  and  discrete  warty  tubercles.  They  state  that  when  general  tuber- 
culosis resulted  it  developed  much  more  slowly  than  after  subcutaneous 
inoculation. 

Zieler,  from  experimental  studies,  believes  that  tuberculous  changes  in 
the  skin  may  even  be  induced  without  the  concomitant  action  of  tubercle 
bacilli.  He  inoculates  solutions  of  material  arising  from  the  tubercle 
bacilli,  but  not  containing  either  the  corpuscular  elements  or  the  detritus 
of  the  microorganism. 

Baumgarten,  in  1901,  reported  work  done  in  his  institute  by  Gaiser 
in  connection  with  experiments  upon  calves  with  human  tubercle  bacilli. 
It  was  found  that  after  subcutaneous  injections  of  large  numbers  of  bacilli 
from  pure  culture,  the  point  of  inoculation  remained  almost  without  re- 
action, and  when  the  animals  were  killed,  several  months  later,  no  trace 
of  tuberculous  change  existed  in  any  part  of  the  body.  These  results 
closely  conformed  to  those  obtained  by  Koch,  who  inoculated  young 
cattle  with  pure  cultures  of  tubercle  bacilli  taken  from  human  beings  with- 
out discovering  subsequent  symptoms  of  disease  or  the  slightest  evidence 
at  autopsy  of  pathologic  change.  A  somewhat  doubtful  result  of  inocula- 
tion experiment  was  reported  by  de  Schweinitz,  Dorset,  and  Schroeder. 
A  heifer  was  inoculated  with  a  portion  of  lung  and  intestine  from  a  human 
subject  dead  of  miliary  tuberculosis.  After  six  months  an  autopsy  was 
performed  and  a  small  abscess  found  at  the  point  of  injection.  Tubercu- 
lous involvement  of  proximal  lymphatic  glands  was  discovered,  and  in- 
determinate growths  upon  the  pleura  and  diaphragm. 

The  relation  of  human  to  bovine  tuberculosis  necessarily  involved 
in  these  and  other  experiments  has  been  discussed  at  some  length, 
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hence  further  reference  to  this  relationship  will  be  made  as  brief  as 
possible. 

Previous  to  the  investigations  of  Koch  and  Baumgarten,  Rokitansky 
had  endeavored  in  vain  to  produce  an  infection  in  human  beings  suffering 
from  incurable  disease.  Bovine  tubercle  bacilli  were  employed  in  these 
ineffective  inoculations  because  they  had  been  found  highly  virulent 
for  rabbits,  and  were  supposed  to  be  identical  with  the  type  of  micro- 
organisms derived  from  human  tuberculosis.  After  a  dozen  trials  with- 
out resulting  infection,  the  experiment  was  abandoned,  and  no  attempts 
of  a  similar  character,  as  far  as  I  have  been  able  to  ascertain,  have  been 
repeated. 

The  foregoing  considerations  comprise  a  portion  of  the  evidence 
which,  from  time  to  time,  has  been  regarded  as  sufficient  to  justify  the 
belief  in  a  cutaneous  infection  which  is  almost  invariably  localized  and 
benign.  Ravenel,  in  his  contention  for  the  intercommunicability  of 
bovine  and  human  tuberculosis,  explains  the  innocuous  character  of 
the  lesions  produced  by  accidental  inoculation  with  bovine  tubercle 
bacilli  by  assuming  an  equally  benign  local  process  resulting  from  infec- 
tion with  human  bacilli.  This  again  introduces  the  question  of  differences 
between  these  two  varieties  of  bacilli,  and  also  suggests  the  presentation  of 
data  to  disprove  a  frequent  limitation  of  the  tuberculous  process  at  the 
site  of  inoculation,  irrespective  of  the  special  type  of  tubercle  bacilli. 
Attention  is,  therefore,  directed  once  more  to  the  cutaneous  lesions  ap- 
pearing upon  the  hands,  derived  from  tuberculous  meat  and  the  cadavers 
of  man  and  animals,  or  from  inoculation  with  infected  material  through 
contact  with  tuberculous  sputum,  and  also  to  different  experiments  upon 
animals  with  the  human  and  bovine  bacilli. 

The  verrucous  variety  of  tuberculous  lesions  of  the  skin  may  be 
accepted  as  the  most  frequent  manifestation  of  the  local  infection.  Ad- 
mittedly this  form  of  cutaneous  tuberculosis  is  rarely  accompanied  by 
evidence  of  lymphatic  involvement,  although  superficial  extension 
does  take  place  in  many  instances.  The  process,  though  insignificant 
at  first,  may  spread  rapidly  upon  the  surface  of  the  integument  from  the 
point  of  invasion  until  several  inches  are  embraced  within  the  diseased 
area.  The  necrogenic  wart,  the  common  form  of  autopsy  lesion,  though 
more  localized  in  the  cutaneous  tissues  than  the  verrucous  type,  is  more 
often  accompanied  by  secondary  extension,  and  sometimes  even  by 
grave  systemic  infection.  A  case  in  point  is  the  recent  observation  by 
Ransome  (Walsham),  concerning  the  development  of  acute  symptoms 
following  an  injury  to  the  left  hand  of  a  physician  while  performing  an 
autopsy  upon  a  child  who  had  died  of  tuberculous  peritonitis.  Six  days 
later  the  temperature  rose  to  103°  F.,  and  a  small  localized  pneumonic 
consolidation  was  detected  at  the  base  of  the  left  lung.  Shortly  after- 
ward the  left  axillary  glands  exhibited  evidence  of  invasion.  Two 
weeks  after  the  injury  the  swelling  of  glands,  together  with  the  constitu- 
tional disturbance,  was  sufficient  to  demand  measures  for  surgical  relief. 
After  incision  the  pus  was  found  to  contain  tubercle  bacilli,  and  was 
infective  to  guinea-pigs  in  three  weeks.  Cases  of  secondary  involvement 
of  glands,  pulmonary  infection,  and  finally  death  have  been  reported  by 
Verneuil,  Verchere,  Pich,  and  Pfeiffer  (Cornet).  I  am  personally  cog- 
nizant of  a  similar  case  of  tuberculous  infection  to  which  a  former  col- 
league succumbed. 

The  physician,  previously  in  robust  health,  suffered  a  slight  injury 
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to  the  thumb  from  the  breaking  of  a  slide  while  examining  tuberculous 
sputum.  There  shortly  developed  a  sore  upon  the  thumb,  character- 
istic of  the  verrucous  form  of  cutaneous  tuberculosis.  Amputation  of 
the  thumb  was  advised,  but  refused.  In  spite  of  involvement  of  the 
proximal  lymphatic  glands,  the  sore  healed  in  from  a  month  to  six  weeks. 
After  a  few  months  an  idiopathic  pleurisy  developed,  which  subsequently 
proved  to  be  of  tuberculous  nature.  He  died  of  pulmonary  tuberculosis 
in  two  years  from  the  time  of  the  injury. 

It  is  possible  that  such  cases  would  be  more  numerous  were  it  not 
for  the  protection  afforded  by  the  bleeding,  and  the  prompt  measures 
toward  disinfection.  Deneke  has  recorded  a  case  of  localized  cutaneous 
tuberculosis,  followed  by  infection  of  the  cervical  lymphatics  and  death 
in  a  child.  The  injury  was  occasioned  from  a  broken  jar  used  by  a  tuber- 
culous mother.  Instances  of  a  fatal  termination  from  accidental  inocu- 
lation with  bovine  bacilli  are  also  recorded.  Hartzell  has  reported  the  devel- 
opment of  the  verrucous  type  of  cutaneous  lesion,  followed  by  death  from 
pulmonary  tuberculosis  within  one  year.  Pfeiffer  has  related  the  case  of 
a  veterinary  surgeon,  who  exhibited  a  definitely  localized  tuberculosis 
of  the  cutaneous  tissues,  yet  who  succumbed  to  consumption  at  the  end  of 
one  and  one-half  years  after  the  injury.  Ravenel  has  cited  the  death  of 
Mr.  Thomas  Walley,  Principal  of  the  Royal  Veterinary  College  of  Edin- 
burgh, as  a  probable  instance  of  infection  received  during  autopsy  upon  a 
tuberculous  cow. 

The  experiments  upon  animals  by  Baumgarten  and  Koch,  which 
have  been  described,  were  accompanied  by  similar  inoculation  of  calves, 
swine,  asses,  sheep,  and  goats  with  the  use  of  bovine  bacilli.  In  the 
first  calf  infected  by  Baumgarten,  death  took  place  within  six  weeks 
from  general  miliary  tuberculosis  attended  by  great  emaciation  and 
dyspnea.  The  investigations  of  Koch  with  bovine  bacilli  yielded  almost 
identical  results.  Injections  of  tubercle  bacilli  taken  from  the  lungs  of 
cattle  with  advanced  pulmonary  tuberculosis  were  made  subcutaneously. 
After  a  brief  period  there  developed  high  fever  and  progressive  emacia- 
tion. Many  died  after  the  lapse  of  one  or  two  months.  At  autopsy, 
characteristic  changes  were  found  not  only  at  the  site  of  inoculation,  but 
also  in  the  lymphatic  glands,  lungs,  spleen,  omentum,  and  peritoneum. 

Since  the  report  of  these  early  experiments  much  investigation  of 
a  similar  nature  has  been  conducted  by  European  and  American  ob- 
servers. It  has  been  pointed  out,  in  connection  with  the  relation  of  human 
and  bovine  tuberculosis,  that  tubercle  bacilli  of  human  origin  have  been 
found  in  many  instances  to  be  virulently  infective  to  animals.  It  is 
apparent,  from  a  review  of  the  foregoing,  that  the  evidence  relating 
to  cutaneous  infection  is  more  or  less  conflicting.  It  is  safe  to  assume, 
however,  that  inoculation  with  tuberculous  material  is  much  more  fre- 
quent than  commonly  supposed,  and  likely  to  be  attended  by  serious 
consequences.  It  is  probable  that  the  danger  of  infection  through  the 
skin  is  greater  from  tubercle  bacilli  of  human  origin  than  from  the  bovine 
variety.  The  role  of  the  skin  as  an  avenue  of  tuberculous  infection  should 
not  be  dismissed  as  of  trifling  significance,  although  this  was  formerly  be- 
lieved to  be  the  case. 

The  relation  of  tuberculous  lesions  of  the  skin  to  the  existence  of 
infective  processes  in  other  parts  of  the  body  is  of  considerable  impor- 
tance. Among  my  own  patients  I  have  been  unable  to  procure  sufficient 
data  as  to  the  comparative  frequency  of  cutaneous  tuberculosis  among 
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consumptives  to  hazard  even  an  approximate  opinion  upon  this  subject. 
My  experience  has  been  confined  to  the  observation  of  a  class  of  patients 
outside  of  free  dispensaries  and  charitable  institutions,  and,  therefore, 
would  hardly  reflect  a  correct  estimate  of  the  actual  proportion  of  such 
cases.  It  is  well  known  that  the  cutaneous  lesions  are  more  common 
among  the  ignorant  and  uncleanly,  on  account  of  the  much  greater 
opportunity  for  infection.  Among  my  private  cases  of  pulmonary  tuber- 
culosis, however,  numbering  in  excess  of  twenty-five  hundred,  I  recall 
but  a  few  instances  of  lupus,  one  appearing  upon  the  forehead  and  one 
over  the  sternum,  and  a  single  ulcerative  tuberculous  process  upon  the 
female  genitals.  According  to  the  fourth  annual  report  of  the  Henry 
Phipps  Institute,  out  of  4840  patients  examined  in  the  dispensaries  and 
wards  of  the  Institute,  there  have  been  observed  but  5  cases  of  cutaneous 
tuberculosis,  4  being  instances  of  lupus  vulgaris. 

Upon  the  other  hand,  the  evidence  is  conclusive  regarding  the  frequency 
of  pulmonary  involvement  among  the  victims  of  cutaneous  tuberculo- 
sis. Bender  made  inquiry  in  159  cases  of  lupus,  and  found  existing  tu- 
berculosis elsewhere  in  77  cases,  and  a  history  of  previous  involvement  in 
22  others.  Fox,  in  a  class  of  96  hospital  cases  of  his  own,  reported  33 
instances  of  glandular  involvement.  Among  144  cases  cited  by  Bloch, 
1 14  exhibited  other  evidence  of  tuberculous  infection.  Sachs  reported  115 
patients,  among  whom  only  15  failed  to  present  a  history  of  hereditary 
infection  or  of  active  tuberculous  disease  (Stelwagon).  Of  66  cases  of 
lupus  reported  by  the  same  observer,  all  of  whom  exhibited  evidence  of 
tuberculous  infection  in  other  regions,  36  were  definitely  tuberculous  be- 
fore the  development  of  lupus.  Besnier  records  8  cases  of  pulmonary 
tuberculosis  among  a  total  of  38  suffering  from  lupus,  and  Leloir,  98  out  of 
a  total  of  312  (Cornet).  A  lessened  resistance  of  the  tissues  to  bacillary 
invasion,  and  added  means  of  infection  either  from  without,  as  a  result  of 
accidental  inoculation,  or  from  contiguity  of  diseased  structures,  afford 
ample  explanation  of  the  greater  prevalence  of  cutaneous  lesions  among 
individuals  afflicted  with  other  forms  of  tuberculosis. 

Variations  in  the  clinical  manifestations  and  in  the  character  of 
the  pathologic  change  in  the  several  forms  of  skin  tuberculosis  are  be- 
lieved to  be  due  largely  to  essential  differences  in  the  nature  of  the  in- 
fective agents.  Besnier,  Leloir,  and  Tavernier  regard  a  secondary 
infection  as  the  chief  etiologic  factor  in  the  development  of  tuberculous 
ulcers,  and  the  inoculation  of  tubercle  bacilli  alone  as  the  determining 
feature  in  the  production  of  the  verrucous  forms.  According  to  Stel- 
wagon, they  differentiate,  in  the  various  phases  of  lupus,  between  a 
neoplastic  and  a  suppurative  process,  the  former  being  ascribed  to  the 
irritative  action  of  the  tubercle  bacillus,  and  the  latter  to  the  presence 
of  the  staphylococcus  aureus.  Wright  is  of  the  opinion  that  all  cases 
of  suppurative  lupus  are  associated  with  a  staphylococcic  infection,  and 
that  especially  aggravated  cases  of  lupus  exhibit  invariably  a  streptococcic 
infection. 

The  tuberculous  character  of  the  cutaneous  lesions  has  been  demon- 
strated by  the  presence  of  the  bacilli,  their  growth  in  pure  culture,  the 
results  of  animal  experimentation,  and  the  tuberculin  test.  Such  an 
array  of  testimony  regarding  the  nature  of  the  condition  appears  for 
clinical  purposes  to  be  quite  sufficient,  despite  the  dictum  of  Virchow 
that  the  presence  of  a  true  pathologic  tubercle  is  the  sole  determining 
factor  in  genuine  tuberculosis.  He  discriminated  between  a  bacteri- 
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ologic  and  a  pathologic  tubercle,  the  latter  being  a  cellular  organization, 
developed  from  the  tissues  of  the  host,  though  stimulated  originally  by  the 
irritative  effect  of  tubercle  bacilli.  He  emphasized  the  essential  forma- 
tive or  productive  element  of  the  cells,  which  is  not  inherent  in  the  bacilli 
alone. 

Judged  solely  by  this  token,  it  is  difficult  to  reconcile  the  structure  of 
certain  forms  of  bacillary  skin  invasion,  viz.,  the  verrucous  types,  lupus 
vulgaris,  and  the  ulcerative  lesions,  with  true  tuberculosis.  The  anatomic 
structure  of  scrofuloderma,  however,  is  closely  analogous  to  that  of  tuber- 
culosis of  other  organs,  the  subcutaneous  tissue  being  the  seat  of  small 
round-cell  proliferation,  with  epithelioid  cells  and  occasionally  giant-cells. 
As  degeneration  progresses  ulceration  finally  takes  place  through  the 
superficial  layers  of  epidermis.  On  account  of  the  divergence  in  the 
pathologic  and  histologic  structure  of  lupus  from  tuberculous  processes 
elsewhere,  it  has  been  suggested  that  the  lesions  were  produced  by  two 
different  types  of  tubercle  bacilli,  though  possessing  the  same  morpho- 
logic and  biologic  characteristics,  but  this  view  is  not  entertained  to  any 
extent  at  present. 

Reference  has  been  made  to  the  hypothesis  advanced  by  Smith  and 
others  that  the  various  recognized  differences  between  the  several  types  of 
tubercle  bacilli  may  be  attributable  in  part  to  a  change  in  the  host,  and 
that  the  same  microorganism  ultimately  undergoes  certain  modifications 
through  its  selective  adaptation  and  environment.  The  histologic  features 
of  lupus,  though  by  no  means  identical  with  those  of  true  pathologic  tuber- 
cle, yet  in  connection  with  the  presence  of  the  bacilli  are  sufficiently  similar 
to  justify  its  inclusion  in  the  same  general  category.  As  compared  with 
the  classic  tubercle  of  Virchow,  there  are  a  less  number  of  epithelioid  cells 
and  a  proportionate  increase  in  the  number  of  giant-cells.  According  to 
Bowen,  there  are  an  increased  vascularity  and  a  greater  proliferation  of 
connective  tissue.  The  giant-cell  is  also  found  in  gummatous  deposits 
and  other  granulomata.  Degenerative  changes  take  place,  but  are  of 
insidious  onset  and  slow  development,  owing  to  the  comparatively  small 
number  of  bacilli.  For  the  same  reason  connective-tissue  hyperplasia 
is  permitted  to  a  greater  extent  than  in  true  pathologic  tubercle,  a  cicatrix 
often  being  formed,  sometimes  of  hypertrophic  variety.  In  the  ver- 
rucous form  the  chief  distinctive  characteristic  of  the  neoplasm,  as  op- 
posed to  the  papillary  variety  of  lupus,  is  the  location  of  the  growth  in 
the  upper  layers,  rather  than  in  the  middle  and  lower  portions  of  the 
corium. 

The  clinical  appearance,  diagnosis,  prognosis,  and  treatment  of  the 
various  forms  of  cutaneous  tuberculosis  involve  considerations  of  so 
purely  technical  a  nature  as  to  preclude  the  propriety  of  their  introduction 
in  a  work  devoted  to  pulmonary  tuberculosis.  As  a  possible  complica- 
tion of  this  condition,  however,  a  brief  resume  of  the  more  important  fea- 
tures is  perhaps  permissible. 

Varieties. — The  ordinary  verrucous  variety  has  been  described  in 
the  preceding  pages  as  possessing  a  tendency  to  extend  superficially, 
often  invading  several  inches  upon  the  dorsal  aspect  of  the  hand.  The 
spread  of  the  infection  may  be  such  as  to  involve  the  fingers  and  entire 
digital  folds,  sometimes  the  wrists,  but  rarely  the  palms.  The  peripheral 
extension  may  produce  a  coalescence  of  several  discrete  patches,  with  a 
resulting  irregular  outline.  The  infected  region  presents  the  appearance 
of  wart-like  projections  arising  from  an  infiltrated  reddened  or  purplish 
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area.  The  nodules  may  be  fairly  discrete,  or  aggregated  in  close  apposi- 
tion to  each  other.  Upon  the  summit  of  the  papillary  vegetation  very 
small  pustules  are  sometimes  found.  The  affection  is  of  slow  growth,  and 
exhibits  a  decidedly  sluggish  course,  there  being  almost  never  a  tendency 
to  ulcerate.  It  may  last  indefinitely,  or  disappear  without  obvious  reason. 

The  necrogenic  wart  is  a  single,  isolated  papillary  formation,  without 
tendency  toward  ulceration  or  extensive  peripheral  spread.  It  may 
occur  upon  any  portion  of  the  dorsum  of  the  hand,  though  observed 
more  commonly  in  the  region  of  a  joint.  It  increases  in  size  very  slowly, 
sometimes  attaining  a  growth  of  over  one  inch  in  diameter,  which  is, 
in  fact,  considerably  in  excess  of  its  ordinary  proportions.  The  appear- 
ance is  that  of  an  irregular,  hard,  warty  excrescence,  which  is  somewhat 
flattened  and  reddened.  In  some  cases  slight  pus-formation  is  present, 
with  associated  small  pustular  crusts.  The  course  is  slow,  and  the  dura- 
tion of  the  lesion  indefinite,  though  spontaneous  healing  may  occasionally 
take  place. 

The  ulcerative  form  of  cutaneous  tuberculosis  relates  to  the  initial 
presence  of  tiny  miliary  tubercles  and  their  subsequent  caseation,  soften- 
ing, and  ulceration.  As  previously  stated,  this  variety  is  found  in  prox- 
imity to  the  mucous  orifices,  especially  the  mouth,  nose,  anus,  and  ex- 
ternal genitals.  It  is  observed  almost  exclusively  among  subjects  of 
pulmonary  tuberculosis,  and  is  directly  occasioned  by  the  infected  mucous 
discharge,  together  with  an  added  susceptibility  of  tissues.  Lesions  within 
the  mucous  channels  are  usually  demonstrable.  The  ulcers,  as  a  rule, 
are  superficial  and  irregular,  with  soft  edges.  The  floor  is  rarely  smooth, 
but  presents  slight  granulating  projections  of  an  indolent  appearance, 
with  scanty  secretion  and  dirty  reddish  color. 

The  disseminated  form  of  skin  tuberculosis  is  observed  too  rarely 
to  warrant  more  than  passing  allusion.  This  condition  is  often  acute  in 
type,  and  consists  of  the  eruption  of  diffused  lesions  of  a  multiform 
nature.  The  process  is  scattered  upon  almost  any  portion  of  the  body, 
and  may  resemble  a  variety  of  cutaneous  affections.  It  occurs,  however, 
in  conjunction  with  a  recognized  tuberculous  infection  in  other  regions. 

Hamburger  has  recently  described  a  local  manifestation  frequently 
appearing  in  connection  with  general  tuberculosis  in  infants.  The  lesions 
are  of  a  papulosquamous  type,  varying  in  size  from  a  pin-head  to  a  split 
pea.  When  first  appearing,  they  are  of  a  bright  red  color,  but  shortly  be- 
come livid  blue  or  brownish,  with  a  small  scale  or  crust  in  the  middle  of  the 
papule.  Upon  removal  of  the  crust  there  is  found  a  round  excavation 
with  a  dry  base  appearing  as  a  sharply  defined  loss  of  substance.  Im- 
portant characteristic  features  are  the  depressed  center,  the  blue  color, 
and  a  glistening  appearance  when  the  skin  is  stretched.  The  distribution 
is  not  symmetrical. 

The  scrofulous  type  of  ulceration  occurs  particularly  in  connection 
with  contiguous  caseating  and  suppurating  lymphatic  glands.  The 
initial  involvement  of  the  skin  is  manifested  by  the  dull  red  and  glistening 
appearance,  which  is  observed  over  the  site  of  the  enlarged  gland  soon 
after  the  process  of  softening  has  been  established.  The  distended  skin 
soon  undergoes  one  or  more  minute  points  of  degeneration,  which  be- 
come the  openings  of  small  sinuses  connecting  with  the  infected  glands. 
These  ulcerative  orifices  assume  larger  proportions,  and  the  adjacent  skin 
is  broken  down  throughout  an  increasing  area.  An  ulcer  is  formed  which 
may  attain  the  size  of  a  plum.  The  most  frequent  site  is  over  the  cervical 
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PLATE  25. 


FIG.  1. 


FIG.  2. 

Fig.  1. — Lupus  vulgaris  of  the  forehead  of  several  years'  duration.     Note  irregular 
distribution,  nodular  appearance,  the  shallow  ulceration,  and  crusts. 

Fig.  2. — Area  of  cicatrization  in  case  of  lupus  vulgaris  of  the  forehead  after  healing 
has  taken  place.     Same  patient  as  preceding.     Note  faint  pinkish  discoloration. 


PLATE  26. 


Lupus  vulgaris  involving  the  anterior  surface  of  the  chest,  of  many  years'  duration, 
in  a  woman  sixty-five  years  of  age.  Note  especially  the  marked  protuberance  over  the 
center  of  the  sternum,  the  characteristic  smaller  nodules,  the  crusts,  blood-clots,  and 
marginal  healing. 
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glands,  but  similar  lesions  may  appear  in  portions  of  the  body  remote  from 
and  irrespective  of  lymphatic  enlargement.  The  ulcerative  process  dis- 
plays but  slight  tendency  to  progress  deeply,  but  may  exhibit  a  gradual 
lateral  spread.  There  is  but  little  infiltration  of  the  outlying  tissues. 
The  edges  are  thin,  dully  reddened,  and  sometimes  slightly  undermined, 
the  contour  irregular,  and  the  floor  superficial  without  marked  vegetating 
granulations.  The  course  is  slow  and  disappointing.  This  variety  of 
cutaneous  tuberculosis  is  occasionally  observed  in  children  in  conjunction 
with  other  tuberculous  processes.  (See  plate  24.) 

Lupus  vulgaris,  as  previously  stated,  consists  of  a  definite  structural 
formation  in  the  deeper  portion  of  the  corium,  closely  analogous  to  that 
of  true  pathologic  tubercle.  In  addition  to  the  tubercle  formation, 
essential  characteristics  are  the  retrogressive  changes,  ulceration,  heal- 
ing with  cicatrization,  and  the  insidious  development  of  new  lesions  by 
peripheral  extension.  The  early  manifestations  are  the  appearance  of 
macules  or  papules  of  a  dull  red  color,  followed  by  the  formation  of  a 
patch  of  agglomerated  nodular  tubercles.  Degeneration  of  the  infiltrated 
portions  takes  place,  and  in  turn  is  succeeded  by  a  shallow  indolent 
ulceration.  A  slight  secretion  of  a  purulent  nature  is  usually  present. 
Crusts  appear  from  time  to  time  and  remain  for  a  variable  period  unless 
subject  to  active  treatment.  Healing  often  takes  place  with  the  for- 
mation of  scar  tissue.  New  areas  become  affected  either  along  the  bor- 
ders of  the  infiltrated  region,  or  even  at  the  site  of  the  cicatrix  resulting 
from  the  initial  lesion. 

A  patient  recently  seen  with  lupus  of  the  forehead  presented  the  his- 
tory of  a  rapid  appearance  of  new  foci  in  the  same  region,  despite  a 
complete  previous  healing  of  the  process.  Under  x-ray  treatment  cica- 
trization was  again  induced.  The  location  of  the  lupus  in  this  case,  and 
the  appearance  of  the  lesion  before  the  z-ray  treatment  was  instituted, 
are  shown  in  plate  25,  figure  1.  The  present  condition  is  shown  in 
plate  25,  figure  2,  from  a  recent  painting  after  cicatrization  had  become 
complete.  In  plate  26  is  shown  the  appearance  of  another  lupus,  in- 
volving the  anterior  surface  of  the  chest,  of  many  years'  duration.  The 
nodular  character  of  the  lesions  in  this  case  was  especially  marked,  as 
was  the  tendency  to  bleed  upon  manipulation. 

The  face  is  the  usual  site  of  the  disease,  especially  the  region  of  the 
nose,  but  it  may  occur  in  any  part  of  the  body.  Variations  from  the  com- 
mon type  of  the  lesion  are  exemplified  in  the  hypertrophic,  sclerotic, 
papillomatous,  serpiginous,  and  edematous  forms,  the  nature  of  which  is 
characterized  by  their  respective  names.  Lupus  is  associated,  as  a  rule, 
with  no  evidence  of  constitutional  disturbance.  The  course  is  protracted 
and  invariably  disappointing,  the  periods  of  improvement  alternating 
with  those  of  comparatively  rapid  progression.  The  condition  may  be 
stationary  or  quiescent  for  prolonged  periods. 

Diagnosis. — The  more  important  difficulties  in  the  way  of  diagnosis 
of  the  various  forms  of  cutaneous  tuberculosis  attach  to  the  differentia- 
tion of  lupus  vulgaris  from  epithelioma  and  syphilis.  Epithelioma  is 
usually  a  disease  of  later  years,  and  is  not  associated  with  a  history  of 
tuberculosis  elsewhere.  The  ulceration  arises  from  a. sharply  localized 
spot,  the  previous  condition  being  that  of  an  apparently  benign  mole, 
wart,  or  incrustation.  The  destructive  change,  as  a  rule,  is  less  super- 
ficial, is  more  rapid,  attended  by  greater  loss  of  substance,  and  rarely 
manifests  any  tendency  toward  spontaneous  healing. 
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Syphilis  is  more  difficult  of  accurate  differentiation,  especially  if  the 
lesion  appears  upon  the  face.  It  is  much  more  frequent  than  lupus,  and 
hence  more  likely,  in  case  of  reasonable  doubt,  to  be  the  cause  of  the 
cutaneous  affection.  The  history  of  the  patient  is  of  considerable  value, 
but  not  of  paramount  importance.  An  emphatic  denial  of  early  syphilis 
is  not  entitled  to  absolute  credence.  A  negative  result  in  the  effort  to 
elicit  an  admission  of  a  previous  specific  manifestation  is  of  more  conse- 
quence. The  existence  or  history  of  pulmonary  tuberculosis  is  incon- 
clusive, inasmuch  as  syphilis,  like  lupus,  may  occasionally  occur  in  con- 
junction with  tuberculous  processes  in  other  parts  of  the  body.  As  with 
epithelioma,  syphilis  of  the  face,  except  initial  lesions,  is  more  likely  to 
appear  in  later  life  than  lupus.  The  course  of  the  disease  is  consider- 
ably more  rapid  in  syphilis  than  in  lupus;  the  ulcerations  are  usually 
deeper,  and  attended  by  a  more  profuse  secretion.  Stelwagon  calls  at- 
tention to  the  darker,  more  coppery-red  color  of  the  syphilitic  lesions  in 
contrast  to  the  brownish  yellow  or  red  of  lupus.  The  configuration  of  the 
cutaneous  affection  is  also  more  irregular  and  eccentric  in  syphilis.  On 
account  of  the  paucity  of  tubercle  bacilli  in  the  infected  area,  the  results 
of  microscopic  examination  of  the  secretion  and  of  animal  inoculation  in 
lupus  are  more  or  less  untrustworthy.  Tuberculin  injections  and  the 
ophthalmotuberculin  test  are  of  undoubted  value,  and  should  be  resorted 
to  in  obscure  cases,  especially  after  failure  to  secure  improvement  from 
antisyphilitic  medication.  It  is  known,  however,  that  a  positive  reaction 
from  tuberculin  injections  may  occasionally  take  place  in  cases  of  pure 
syphilitic  infection. 

The  prognosis  of  lupus  is  at  best  uncertain.  Much  depends,  of  course, 
upon  the  general  condition  and  the  extent  of  tuberculous  processes  in 
other  parts  of  the  body.  The  personal  equation  is  also  a  most  important 
factor,  as  most  patients,  on  account  of  the  slow  and  unsatisfactory  progress 
and  the  frequent  renewed  exacerbations  following  an  apparent  recovery, 
become  exceedingly  difficult  to  manage.  Thus  the  individuality  of  the 
patient  and  of  the  physician  assumes  a  high  degree  of  importance  in  the 
character  of  ultimate  results.  In  general,  it  may  be  stated  that  if  the  in- 
volved area  is  not  too  extensive  before  active  medical  interference  is  insti- 
tuted, fairly  satisfactory  progress  toward  securing  cicatrization  may  be 
maintained.  The  process  of  recovery  is,  however,  tedious  to  a  degree, 
and  demands  the  exercise  of  great  patience,  perseverance,  and  intelligence, 
qualities  not  always  attributable  to  this  class  of  patients.  The  disease 
is  commonly  regarded  as  less  virulent  in  this  country  than  abroad. 

Treatment. — The  rational  management  of  lupus,  as  of  other  varieties 
of  cutaneous  tuberculosis,  involves  the  adoption  of  both  constitutional 
and  local  measures.  The  general  health  must  be  conserved  and  encour- 
aged in  all  instances.  Precisely  as  in  other  forms  of  tuberculosis,  it  is 
the  individual  as  well  as  the  local  condition  that  appeals  to  the  medical 
attendant  for  advisory  and  supervisory  attention.  The  treatment  of 
the  general  condition  is  perhaps  no  less  important  than  in  pulmonary 
tuberculosis,  and  includes  the  consideration  of  such  therapeutic  agents 
as  climatic  change,  hygienic  surroundings,  and  appropriate  medication. 
The  general  management  should  be  based  upon  the  same  principles  of 
nutrition,  sunshine,  and  outdoor  life  as  have  been  described  in  connection 
with  tuberculosis  of  the  glands,  bones,  joints,  and  the  genito-urinary 
system. 

Medicinal  therapeutics  comprise  the  administration  of  the  various 
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tonic  and  constructive  remedies,  aids  to  digestion  and  preparations  directed 
to  the  relief  of  special  disturbances.  In  addition,  definite  benefit  may 
sometimes  be  expected  from  the  employment  of  the  tuberculin  in 
carefully  adjusted  doses.  In  ulcerative  forms  due  to  the  presence  of 
staphylococcic  infection  a  homologous  vaccine  made  from  a  pure  staphy- 
lococcic  culture  should  in  occasional  instances  offer  satisfying  results. 
In  former  years,  under  the  use  of  the  old  tuberculin  of  Koch,  rapid  healing 
was  induced  in  many  cases,  but  the  relapses  were  frequent  and  sudden, 
and  the  method  was  gradually  abandoned. 

The  local  management  embraces  the  use  of  topical  applications  of  a 
soothing  or  destructive  nature,  the  x-ray  or  the  concentrated  light  of 
Finsen,  and  operative  measures.  The  number  of  local  applications 
recommended  by  various  dermatologists  under  the  several  conditions 
presented  is  almost  infinite.  Their  enumeration,  as  well  as  the  descrip- 
tion of  the  technic  of  the  operative  methods,  belong  strictly  within  the 
domain  of  dermatology  or  general  surgery.  The  procedure  usually 
adopted  is  that  of  curetment  and  scarification.  Excellent  results  have 
been  reported  to  attend  the  use  of  the  Finsen  light.  The  x-rays  are  of 
undoubted  benefit  in  many  cases. 


CHAPTER  LXXX 

TUBERCULOSIS  OF  THE  LARYNX 

THIS  condition  is  undoubtedly  the  most  frequent  complication  of 
pulmonary  tuberculosis.  Statistical  observations  as  to  the  proportion  of 
cases  of  laryngeal  involvement  among  consumptives  are  more  or  less 
divergent.  Bosworth,  from  an  analysis  of  a  large  number  of  collated 
cases,  concludes  that  tuberculosis  of  the  larynx  exists  in  about  one-third 
of  all  cases  of  pulmonary  phthisis.  He  believes,  however,  that  from 
a  clinical  standpoint,  the  number  exhibiting  subjective  symptoms  does 
not  exceed  13  per  cent.,  as  previously  stated  by  Willigk.  According 
to  Thompson,  the  pathologic  statistics  from  the  Brompton  Consumption 
Hospital  demonstrated  an  actual  tuberculous  involvement  of  the  larynx 
in  50  per  cent,  of  all  cases  of  consumption  coming  to  autopsy.  Cornet 
has  referred  to  the  statistics  of  several  observers,  who  reported  as  fol- 
lows: Kruse,  16.6  per  cent,  out  of  742  cases  of  consumption;  Gaul,  25.7 
per  cent,  out  of  424  cases;  Eichhorst,  28.1  per  cent,  out  of  462  autopsies; 
Heinze,  30.6  per  cent,  out  of  1236  autopsies;  de  Lamallerie,  44.2  per 
cent,  out  of  502  cases. 

In  connection  with  these  analyses  it  is  important  to  call  attention  to 
the  essentially  different  conditions  obtaining  in  the  computation  of 
statistics  based  upon  the  autopsy  findings,  and  those  founded  purely  upon 
clinical  observation.  In  the  former  the  patients  had  succumbed  to  an  ex- 
hausting disease  of  a  tuberculous  nature,  abundant  opportunity  for  second- 
ary infection  having  been  provided  through  overwhelming  exposure  and 
.absence  of  tissue  resistance.  In  the  other  cases  the  clinical  evidence 
41 
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relates  to  the  exhibition  of  subjective  and  objective  signs  among  individuals 
in  all  stages  of  pulmonary  disease,  in  many  of  whom  the  process  is  under- 
going arrest.  Obviously,  there  is  afforded  but  little  opportunity  for 
comparison. 

It  is  manifestly  improper  to  state  that  because  approximately  one- 
third  of  all  tuberculous  subjects  at  autopsy  exhibit  laryngeal  disease,  a 
similar  ratio  must  exist  among  pulmonary  invalids  as  a  class.  One  author 
has  assumed  that  inasmuch  as  50  per  cent,  of  the  autopsies  upon  pulmonary 
invalids  at  the  Brompton  Hospital  in  London  showed  pathologic  changes 
in  the  larynx,  and  as  70,000  people  die  annually  in  England  from  consump- 
tion, it  must  follow  that  35,000  sufferers  from  laryngeal  tuberculosis  suc- 
cumb each  year  in  the  United  Kingdom, and  not  less  than  75,000,  "upon 
the  statistics  of  averages,"  are  at  present  afflicted  with  the  disease. 
Others  have  gone  so  far  as  to  indulge  in  the  sophistry  that  if  laryngeal 
tuberculosis  affects  nearly  one-half  of  all  consumptives,  and  if  pulmonary 
tuberculosis  comprises  one-seventh  of  all  deaths,  then  about  one-four- 
teenth of  the  population  must  suffer  from  tuberculosis  of  the  larynx. 

As  a  matter  of  fact,  the  clinical  manifestations  of  laryngeal  tubercu- 
losis are  not  as  frequent  among  pulmonary  invalids  as  the  pathologic  find- 
ings at  autopsy  would  indicate.  Further,  it  should  be  borne  in  mind  that 
the  laryngeal  involvement  may  in  some  cases  be  quite  devoid  of  clinical 
significance  and  remain  a  feature  entirely  subordinate  to  the  pulmonary 
affection.  In  a  considerable  number  of  cases,  however,  the  laryngeal 
disturbance  assumes  a  prominence  sufficient  to  overshadow  all  other 
considerations.  Among  pulmonary  invalids,  on  account  of  the  coexis- 
tence of  a  considerable  variety  of  non-tuberculous  laryngeal  lesions, 
it  is  easy  to  understand  how  there  may  arise  radically  differing  statisti- 
cal observations.  Schrotter  reported  laryngeal  tuberculosis  in  6  and  8 
per  cent,  of  his  cases  of  pulmonary  consumption,  while  McKenzie  recog- 
nized its  existence  in  33  per  cent,  of  such  cases.  Chronic  catarrh  of  the 
larynx,  though  of  frequent  occurrence  among  phthisical  patients,  and 
predisposing  more  or  less  to  the  development  of  a  local  tuberculous 
infection,  is  unworthy  of  inclusion  among  cases  of  laryngeal  tuberculosis. 

Etiology. — Tuberculosis  of  the  larynx  may  be  primary  or  secondary, 
but,  in  the  great  majority  of  instances,  its  secondary  character  is  estab- 
lished. Many  clinicians  have  been  led  to  question  the  existence  of  a 
primary  infection,  but  the  evidence  that  such  occasionally  takes  place 
appears  incontrovertible. 

There  came  under  my  observation,  in  the  early  part  of  1907,  a  young 
man  who  arrived  in  Colorado  three  months  after  the  recognition  of  a 
tuberculous  infection.  There  were  very  pronounced  hoarseness  and  slight 
cough  with  expectoration.  A  loss  of  twenty  pounds  in  weight  was  ex- 
hibited, but  there  had  been  no  rise  of  temperature.  'Upon  examination 
there  was  a  complete  absence  of  the  physical  evidences  of  pulmonary  in- 
fection, but  the  sputum  was  found  to  contain  innumerable  tubercle 
bacilli  as  well  as  the  microorganisms  of  mixed  infection.  Examination 
showed  the  interior  of  the  larynx  to  be  purplish  red  with  irregular,  slightly 
nodular  infiltration  of  both  vocal  bands.  The  subglottic  infiltration  was 
covered  with  hemorrhagic  spots,  and  the  arytenoids  were  swollen  and  red. 
The  infiltration  upon  the  left  side  was  more  marked  than  upon  the  right. 
It  is  quite  unwarrantable  to  assume  the  existence  of  a  primary  infection 
simply  upon  the  basis  of  a  negative  physical  examination  of  the  chest. 
The  possibility  of  failure  to  detect  the  presence  of  a  small  tuberculous  focus 
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in  the  lungs  should  be  fully  recognized.  In  connection,  however,  with  the 
absence  of  other  clinical  evidences  of  pulmonary  disease,  and  in  view  of  the 
positive  conclusions  derived  by  several  pathologists  with  reference  to 
the  possibility  of  primary  laryngeal  tuberculosis,  it  is  reasonable,  in  this 
case,  to  question  a  pulmonary  infection  prior  to  the  detection  of  physical 
signs  or  the  development  of  laryngeal  lesions. 

In  general,  authentic  evidence  of  primary  laryngeal  tuberculosis  can 
be  obtained  only  through  recourse  to  the  postmortem  findings.  Massucci 
reported  several  cases  of  primary  laryngeal  tuberculosis  without  the 
discovery  of  pulmonary  lesions  at  autopsy.  Orth  has  recorded  a  single 
instance  of  similar  character.  Demme  has  described  a  case  of  laryngeal 
tuberculosis  in  a  child  four  and  one-half  years  old,  who  died  of  tuber- 
culous meningitis,  and  in  whom  the  pulmonary  tissues  were  unaffected. 
Numerous  cases  have  been  recorded  by  observers  illustrating  the  greatly 
delayed  pulmonary  involvement  following  an  apparently  primary  laryn- 
geal infection.  It  is  not  uncommon  to  detect  eventually  the  characteristic 
signs  of  pulmonary  infection  among  individuals  in  whom  the  evidences  of 
tuberculous  involvement  were  at  first  confined  to  the  larynx.  The  clinical 
recognition,  however,  of  tuberculous  processes  in  the  lung  after  the  lapse 
of  many  months  subsequent  to  well-defined  laryngeal  tuberculosis,  does 
not  in  itself  refute  the  assumption  of  a  primary  infection  of  the  larynx. 

It  is  true  that,  in  general,  tuberculosis  of  the  larynx  either  accom- 
panies or  occurs  as  a  later  complication  of  pulmonary  consumption.  The 
infection  in  some  cases  is  probably  produced  as  a  result  of  the  passage  and 
retention  of  bacilli-laden  sputum.  The  peculiarities  of  anatomic  construc- 
tion of  the  interior  of  the  larynx  are  such  as  to  afford  especial  opportunity 
for  the  lodgment  of  tiny  masses  of  sputum.  The  complexity  of  structure 
of  the  many  parts  of  the  larynx,  the  variety  of  affections,  the  almost  un- 
ceasing movements  in  respiration,  vocalization,  coughing,  and  deglutition, 
the  irregular  disposition  of  the  mucous  membrane  in  intralaryngeal  folds, 
'  and  its  intimate  attachment  to  underlying  tissues,  all  combine  to  favor  a 
secondary  infection  in  a  region  frequently  traversed  by  the  bacilli.  Not 
only  are  unusual  facilities  offered  for  the  hospitable  reception  of  bacilli, 
but  the  local  structures  are  subject  to  constant  irritation  by  reflex  ex- 
citability and  trauma.  Cornet  has  called  attention  to  the  fact  that  the 
stagnating  sputum  permitted  to  remain  in  various  portions  of  the  larynx 
is  usually  retained  in  close  proximity  to  a  joint,  and  in  such  position  that 
with  the  normal  movements  of  the  larynx  a  massage-like  motion  is  im- 
parted. 

Infection  also  takes  place  occasionally  through  the  circulation. 
This  method  of  bacillary  transmission  to  the  larynx  occurs  largely  as 
a  local  instance  of  a  general  miliary  invasion.  The  process  is  usually 
more  or  less  acute  in  type,  and  is  attended  by  other  manifestations 
suggestive  of  the  systemic  involvement.  As  to  whether  or  not  local 
infection  may  result  through  the  medium  of  the  vascular  channels  other 
than  in  general  miliary  tuberculosis,  opinions  differ  widely.  Some 
assert  that  the  location  of  the  tuberculous  process  in  the  subepithelial 
tissue  arid  the  scant  number  of  bacilli  toward  the  epithelial  surface  are 
a  priori  evidence  that  the  invasion  took  place  from  within.  This  basis 
of  reasoning,  however,  is  unsupported  by  the  accumulated  evidence  of 
many  observers,  who  have  demonstrated  the  passage  of  bacilli  through 
an  intact  mucous  membrane  in  various  parts  of  the  body.  Further, 
irrespective  of  the  larynx,  the  infiltrative  process  is  known  to  be  more 
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active  in  the  deeper  tissues  of  the  various  organs.  Therefore,  the  uni- 
versal predilection  of  the  bacilli  for  the  subepithelial  portion,  even  if 
true,  would  afford  no  argument  against  direct  infection  through  the 
epithelial  surface  of  the  mucous  membrane.  Tubercle /bacilli  have  been 
found,  moreover,  in  large  numbers  upon  the  surface  of  laryngeal  ulcers. 
In  the  case  of  apparent  primary  tuberculosis  of  the  larynx  previously 
cited,  without  pulmonary  signs,  the  sputum  expelled  in  the  act  of  clear- 
ing the  throat  was  peppered  with  bacilli,  although  the  process  in  the 
larynx  remained  essentially  superficial. 

If  the  fact  of  hematogenous  infection  be  denied,  save  in  cases  of 
general  miliary  tuberculosis,  it  is  difficult  to  explain  satisfactorily  the 
development  of  laryngeal  involvement  prior  to  pulmonary  infection, 
save  upon  the  assumption  of  extension  from  a  concealed  focus  through 
the  lymphatics.  Such  method  of  development  necessarily  involves 
the  previous  existence  of  some  neighboring  tuberculous  focus,  which, 
if  incapable  of  demonstration  at  autopsy,  suggests  the  possibility  of 
inhalation  infection  in  some  cases  of  primary  laryngeal  involvement. 
The  testimony  thus  far  adduced  as  to  this  possibility  is  by  no  means 
convincing.  The  demonstration  of  tubercle  bacilli  in  the  nostrils  of 
nurses  and  attendants  in  sanatoria,  as  well  as  in  the  tonsillar  crypts 
and  adenoid  growths  of  children,  would  afford  prima  facie  evidence  of 
their  entrance  into  the  larynx  of  mouth-breathers. 

In  cases  of  primary  tuberculosis  of  the  larynx  a  consideration  in  favor 
of  an  inhalation  infection  is  the  fact,  to  which  allusion  has  been  made, 
that  in  laryngeal  invasion  occurring  as  a  local  manifestation  of  general 
miliary  tuberculosis,  the  process  is  acute,  displaying  a  somewhat  uniform, 
bilateral  involvement,  with  the  tissues  more  or  less  edematous.  If 
this  be  true  in  the  event  of  hematogenous  infection  attending  a  general 
systemic  invasion,  it  may  be  questioned  why  it  should  not  also  be  the 
case  if  infection  occurs  through  the  medium  of  the  vascular  channels 
without  a  general  miliary  tuberculosis.  It  so  happens,  however,  that 
cases  of  primary  laryngeal  tuberculosis  do  not  exhibit  the  characteristic 
appearance,  nor  manifest  the  typical  course,  obtaining  in  general  miliary 
infection.  In  the  former  the  lesions  are  usually  at  first  unilateral,  of 
slow  development,  and  chronic  course.  The  assumption  appears  ten- 
able, therefore,  that  in  cases  of  primary  involvement  the  source  of  in- 
fection is  not  invariably  attributable  to  the  circulation. 

An  attempt  has  been  made  by  some  observers  to  demonstrate,  in 
cases  of  secondary  laryngeal  involvement,  an  especial  predilection  to 
tuberculous  infection  upon  the  side  corresponding  to  the  pulmonary 
disease.  This  has  failed  of  substantiation  in  almost  all  instances,  though 
Schrotter  claims,  out  of  114  autopsies,  to  have  found  this  relation  in  74. 
It  is  difficult  to  explain  such  phenomena  upon  the  basis  of  any  physio- 
logic data.  It  would  seem  that  a  rational  explanation  of  a  unilateral 
disturbance  of  function  within  the  larynx  is  offered  by  compression  of  the 
recurrent  laryngeal  nerve  as  a  result  of  pleural  thickening  or  enlarged 
mediastinal  glands.  A  noteworthy  instance  of  the  latter  is  found  in 
the  case  reported  upon  page  530.  It  is  impossible,  however,  to  reconcile 
in  this  manner  a  corresponding  unilateral  tubercle  deposit  in  the  larynx. 
I  have  had  occasion  many  times  to  observe  an  active  laryngeal  tubercu- 
losis confined  to  the  side  opposite  the  pulmonary  infection.  A  conspicu- 
ous example  has  come  under  observation  and  is  illustrated  by  the  draw- 
ing, Fig.  161,  which  shows  the  initial  tubercle  deposit  to  have  involved 
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the  left  side  of  the  epiglottis.  In  this  case  the  early  symptoms  referable 
to  a  tuberculous  process  developed  with  hoarseness  in  1887.  For  several 
years  the  patient  remained  under  the  continuous  observation  of  expert 
laryngologists  in  this  country,  as  well  as  abroad.  On  account  of  the 
badly  ulcerated  condition  of  the  left  side  of  the  epiglottis,  amputation 
of  the  left  half  was  performed.  The  physical  evidences  of  pulmonary 
involvement  were  confined  entirely  to  the  upper  portion  of  the  right 
lung. 

The  pathologic  condition  consists  of  superficial  ulceration,  infil- 
tration, deeper  ulceration,  and  tuberculous  new-growths.  One  or  all 
of  these  conditions  may  be  present  in  the  same  larynx.  In  the  majority 
of  cases  infiltration  is  the  earliest  manifestation  of  pathologic  change.  The 
most  frequent  site  of  tuberculous  lesions  is  the  region  of  the  arytenoids 
and  the  inter arytenoid  commissure.  Lake  reported  this  portion  of  the 
larynx  affected  twice  as  often  as  the  vocal  cords,  and  about  three  times 
as  often  as  the  epiglottis  and  ventricular  bands  (Thompson).  In  strik- 
ing contrast  is  the  experience  of  Gaul,  who  reports,  out  of  113  cases,  an 
involvement  of  the  arytenoids  in  less  than  two-thirds  as  many  cases  as 


Fig.  159. — Nodular     tuberculous      nfiltration, 
posterior  commissure. 


Fig.  160. — Tuberculous    infiltration    of    voca 
bands  and  posterior  commissure. 


of  the  vocal  cords,  and  in  but  little  more  than  one-half  the  number  affect- 
ing the  epiglottis  (Cornet) .  The  consensual  report  of  many  laryngologists, 
however,  indicates  the  preponderance  of  arytenoid  involvement,  and  the 
comparative  infrequency  of  epiglottidean  affection.  Levy  in  1889 
reported,  out  of  144  recorded  cases,  lesions  of  the  epiglottis  in  but  41. 
My  own  observation,  in  a  general  way,  concerning  the  location  of  tubercu- 
lous processes  in  the  larynx  among  pulmonary  invalids,  points  toward  an 
apparent  predilection  of  the  infection  for  the  region  of  the  arytenoids. 
In  Figs.  159  and  160  are  shown  drawings  of  the  laryngeal  conditions  in 
two  patients  recently  under  observation.  I  have  noticed  repeatedly  that 
cases  of  pronounced  epiglottidean  invasion  were  those  of  general  miliary 
infection,  especially  if  the  local  process  was  accompanied  by  more  or  less 
edema.  In  such  cases  there  were  often  recognized  small  miliary  tubercles 
scattered  over  the  crescentic  surface.  Fig.  162  represents  a  drawing  of- 
the  larynx  of  a  patient  who  succumbed  to  general  miliary  infection. 

While  infiltration  usually  precedes  other  pathologic  changes,  it  may 
be  associated  with  the  formation  of  papillomatous  growths,  and  finally 
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with  varying  degrees  of  ulceration.  I  have  been  impressed  with  the 
great  frequency  of  small  cauliflower  excrescences  within  the  inter- 
arytenoid  commissure  among  phthisical  patients,  as  well  as  in  others 
exhibiting  no  evidence  of  tuberculous  infection.  Tubercle  bacilli  are 
sometimes  found  at  the  bases  of  the  papillomata  after  curetment. 

The  tuberculous  process  within  the  larynx  is  often  complicated  by 
varying  degrees  of  mixed  infection.  In  the  case  of  primary  disease 
previously  cited,  the  secondary  infection  was  pronounced,  consisting 
of  many  varieties  of  microorganisms,  the  staphylococcus  and  the  strep- 
tococcus predominating.  In  this  connection  it  is  of  interest  to  consider 
the  possibility  of  secondary  involvement  of  the  lung,  and  the  development 
therein  of  local  non-tuberculous  processes,  as  a  result  of  extension  from 
the  larynx.  The  downward  bacillary  distribution  may  relate  to  the 
bacteria  of  mixed  infection,  as  well  as  to  tubercle  bacilli.  It  has  become 
a  matter  of  common  clinical  observation,  as  stated,  that  an  apparent 
primary  tuberculous  deposit  in  the  larynx  is  followed  after  a  variable 
time  by  the  appearance  of  pulmonary  lesions.  Apropos  of  a  possible 


Fig.  161. — Scar  of  tuberculous  ulceration 
left  half  of  epiglottis,  nodular  infiltration 
upon  vocal  and  ventricular  bands. 


Fig.  162. — Tuberculous  edema,  epiglottis, 
aryepiglottic  folds,  and  arytenoids,  with  nodu- 
lar ulcerations. 


aspiration  infection  in  the  lung,  the  following  case  is  perhaps  worthy  of 
brief  report : 

A  boy,  thirteen  years  of  age,  the  patient  of  Dr.  Robert  Levy,  Dr. 
Henry  Sewall,  and  myself,  was  brought  to  Colorado  in  February,  1906, 
presenting  a  history  of  hoarseness  of  one  year's  duration.  An  utterly 
hopeless  prognosis  was  rendered  on  the  strength  of  an  advanced  laryn- 
geal  infection.  The  larynx  was  found  to  present  the  ulcerative  stage 
of  tuberculous  involvement,  and  the  chest  to  exhibit  signs  of  definite 
consolidation  from  the  apex  to  the  third  rib  of  the  right  lung,  with  fine 
clicks  at  the  end  of  inspiration  following  a  cough.  The  afternoon  tem- 
perature averaged  in  the  neighborhood  of  103°  F.  The  amount  of 
expectoration  for  twenty-four  hours  was  from  three  to  four  ounces. 
Despite  the  tuberculous  character  of  the  laryngeal  disturbance  and  the 
pronounced  physical  signs,  the  sputum  after  exhaustive  examination  was 
found  to  contain  no  tubercle  bacilli,  but  pneumococci  were  present  in 
large  numbers.  The  case  is  of  interest  as  illustrating  the  possible  pri- 
mary infection  of  the  larynx,  which,  through  the  dysphagia  induced, 
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and  the  consequent  aspiration  of  particles  of  food,  became  responsible 
for  the  subsequent  development  of  a  pulmonary  infection  of  pneumo- 
coccic  origin. 

The  subjective  symptoms  of  tuberculosis  of  the  larynx  consist 
essentially  of  varying  degrees  of  hoarseness  and  dysphagia.  To  these 
may  be  added  an  increased  sensitiveness,  which  is  manifested  by  efforts 
to  clear  the  throat  and  by  an  added  tendency  to  cough.  A  not  infre- 
quent symptom  is  pain,  extending  to  the  ears  and  aggravated  upon 
swallowing.  This  is  often  noted  early  in  the  development  of  ulceration. 

While  the  hoarseness  and  dysphagia  constitute  the  most  prominent 
symptoms,  the  former  being  one  of  the  earliest  manifestations  of  the 
disease,  many  cases  exhibit  considerable  tuberculous  change  within 
the  larynx  prior  to  the  development  of  any  subjective  symptoms  what- 
ever. A  routine  examination  of  the  larynx  should  be  conducted  from 
time  to  time  despite  entire  absence  of  suggestive  symptoms.  In  this 
connection  it  is  important  to  bear  in  mind  the  anatomic  causes  of  the 
voice  impairment  and  of  the  dysphagia. 

Impairment  of  voice  takes  place  as  a  result  of  imperfect  coaptation 
of  the  vocal  cords,  through  involvement  of  the  crico-arytenoid  articu- 
lation, thus  interfering  with  normal  tension  and  producing  deficient  ab- 
duction and  adduction.  Imperfect  approximation  of  the  cords  may  also 
result  from  the  presence  of  papillomatous  growths  in  the  interarytenoid 
commissure.  Irrespective  of  the  movements  of  the  cords,  the  voice 
may  be  impaired  by  thickening  and  ulceration  of  their  free  margins. 
Dysphagia,  on  the  other  hand,  is  produced  by  ulceration  along  the  free 
edge  of  the  epiglottis  and  in  the  aryepiglottic  folds.  Only  in  the  pres- 
ence of  this  condition  is  the  pain  upon  swallowing  actually  acute.  Diffi- 
cult swallowing,  with  sometimes  a  moderate  sensation  of  pain,  is  exper- 
ienced in  case  of  extensive  infiltration  and  ulceration  of  the  arytenoids. 
The  onset  of  laryngeal  dysphagia  is  indeed  a  most  distressing  symptom, 
and  may  also  occur  as  a  result  of  ulceration  of  the  epiglottis  from  any 
cause.  I  have  under  observation  at  present  a  woman  in  advanced  pul- 
monary phthisis,  who  suffers  considerable  dysphagia  and  dyspnea  from 
the  presence  of  a  tuberculous  tumor  in  the  right  half  of  the  larynx,  in- 
volving the  right  vocal  band  and  the  right  ventricular  band. 

A  considerable  involvement  of  certain  parts  of  the  larynx  may  exist 
without  the  production  of  subjective  symptoms.  This  is  particularly 
true  of  moderate  changes  in  the  ventricular  bands  and  arytenoids.  The 
hoarseness  may  begin  as  a  slight  change  in  the  quality  or  timbre  of  the 
voice,  and  extend  to  the  point  of  complete  aphonia.  Aside  from  this 
impairment  of  the  vocal  sounds,  a  certain  huskiness  or  interference  with 
normal  phonation  may  result  from  the  presence  of  large  Quantities  of 
mucus.  It  is  especially  noticeable  among  patients  afflicted  with  epi- 
glottidean  swelling,  and  is  sometimes  associated  with  frequent  efforts  to 
expel  clear  mucus  of  a  viscid  and  often  ropy  consistency.  It  is  possible 
that  the  peculiar  character  of  the  voice  in  such  cases  may  be  partly 
occasioned  by  the  encroachment  of  the  edematous  epiglottis  into  the 
normal  air-chamber,  thus  interfering  with  the  sound  vibrations  and  modi- 
fying their  quality. 

The  dysphagia  may  vary  from  a  sense  of  uneasiness  during  the  act 
of  swallowing  to  the  most  acute  suffering.  In  case  of  advanced  ulcera- 
tion and  immobility  of  the  epiglottis,  regurgitation  of  liquids  often 
takes  place  through  the  nostrils.  It  often  happens  that  patients  are 
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able  to  swallow  semisolids  when  liquids  are  rejected.  Owing  to  the 
swelling  of  the  epiglottis,  the  aryepiglottic  folds  and  the  arytenoids, 
together  with  the  faulty  muscular  action  from  infiltration,  the  larynx 
is  not  sufficiently  protected  during  the  act  of  deglutition.  Thus  liquids 
having  less  cohesive  property  than  semisolids  readily  find  their  way 
into  the  larynx  at  this  time. 

In  the  event  of  severe  dysphagia  a  degree  of  relief  may  be  secured 
by  taking  food  through  a  tube  with  the  head  lower  than  the  shoulders. 
This  procedure  may  be  undertaken  with  the  patient  reclining  over  the 
edge  of  the  bed,  the  head  being  downward.  The  same  principle  applies 
in  such  cases  as  obtains  at  the  time  of  administration  of  food  following 
the  performance  of  intubation  in  laryngeal  diphtheria. 

Patients  are  able  to  swallow  more  easily  with  the  head  lower  than  the 
body,  because  of  the  fact  that  in  this  position  the  food  is  not  permitted 
to  gravitate  into  the  larynx. 

A  detailed  description  of  the  local  appearances,  revealed  upon  laryn- 
goscopic  examination,  is  scarcely  appropriate  in  a  book  devoted  to 
pulmonary  tuberculosis,  but  the  visual  conditions  are  so  characteristic, 
as  a  rule,  that  a  brief  allusion  to  the  more  important  features  is  in  order. 
Even  before  the  development  of  infiltration  or  of  superficial  ulceration, 
typical  changes  are  observed  in  the  color  of  the  mucous  membrane,  es- 
pecially within  the  interior  of  the  larynx.  The  lining  mucous  membrane 
is  more  or  less  pale  or  yellow  in  appearance,  in  place  of  the  normal  pink. 
The  blanching  of  the  membranes  may  persist  in  some  cases  for  almost 
indefinite  periods  without  infiltration  or  ulceration.  Usually,  however, 
minute  yellowish,  opaque  spots  show  through  .the  superficial  epithelial 
surface.  Following  a  somewhat  slow  process  of  softening  and  disintegra- 
tion, small  points  of  ulceration  are  observed,  which  eventually  coalesce 
and  form  ulcers  of  varying  size  but  of  shallow  depth.  Meanwhile  local- 
ized infiltration  frequently  takes  place  in  the  arytenoids,  which  are  trans- 
formed into  rounded  or  club-shaped  swellings.  While  one  arytenoid  is 
usually  more  infiltrated  than  its  fellow,  it  is  somewhat  exceptional  for  the 
tuberculous  process  to  be  definitely  unilateral  as  regards  this  particular 
region.  The  papillomatous  excrescences  previously  mentioned  are  easily 
recognized  in  the  posterior  arytenoid  commissure  during  abduction,  only 
to  disappear  from  view  in  the  act  of  phonation.  For  a  time  the  cords  may 
continue  to  present  a  normal  appearance,  but  in  many  cases  they  exhibit  a 
thickening  and  congestion,  with  here  and  there  a  tiny  ulcer  upon  the  free 
edges.  Indentations  may  subsequently  form,  or  the  cords  may  become 
partially  obliterated  as  the  result  of  marginal  extension  of  the  initial  ul- 
cerative  points. 

With  the  commencement  of  epiglottic  involvement  authorities  are  wont 
to  describe  a  symmetric  edematous  swelling,  giving  rise  to  a  so-called 
"turban-shaped  epiglottis/7  frequently  studded  with  small  deposits  of 
miliary  tubercle.  This  laryngoscopic  image  is  certainly  pathognomonic 
of  one  variety  of  epiglottidean  tuberculosis,  which  has  been  referred  to  as 
especially  likely  to  accompany  a  general  miliary  involvement.  There  is 
often  noted,  however,  a  marked  difference  in  the  distinguishing  charac- 
teristics of  tuberculosis  of  this  region.  In  the  first  place,  the  edema  or 
infiltrative  process  may  be  strictly  unilateral.  There  are,  moreover, 
many  cases  of  tuberculosis  of  the  epiglottis  which  are  not  associated  with 
tumefaction  and  congestion,  the  formation  of  miliary  tubercles,  or  even 
with  points  of  active  ulceration.  I  refer  to  instances,  often  observed,  of 
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a  pale,  anemic  epiglottis,  the  crescentic  margin  of  which  is  somewhat  ir- 
regular, with  a  peculiar  localized  notching,  at  which  points  the  process  may 
perhaps  be  described  as  a  crumbling,  non-inflammatory  disintegration. 
Although  considerable  deformity  sometimes  results,  the  condition  is 
usually  attended  by  no  subjective  manifestations. 

In  advanced  cases  of  laryngeal  tuberculosis,  the  contour  of  the  inte- 
rior is  greatly  altered,  and  extensive  areas  are  involved  by  the  ulcerative 
processes.  It  is  often  difficult  to  distinguish  between  the  ulcerative  and 
infiltrative  regions,  owing  to  the  close  similarity  of  their  appearance. 

I  am  cognizant  of  the  many  deficiencies  of  the  foregoing  description 
of  the  visual  appearances  in  laryngeal  tuberculosis,  but  have  endeavored 
in  few  words  to  present  the  subject  from  the  standpoint  of  an  internist, 
rather  than  to  aspire  to  an  elaborate  exposition,  from  a  laryngologic 
point  of  view.  For  this  reason  no  attempt  will  be  made  to  introduce 
elements  of  differential  diagnosis  between  tuberculosis,  syphilis,  lupus, 
perichondritis,  and  malignant  growths,  as  these  considerations  pertain 
not  to  the  complications  of -pulmonary  tuberculosis,  but  strictly  to  the 
domain  of  laryngology. 

The  prognosis  of  laryngeal  tuberculosis  is  a  matter  concerning  which 
clinicians  in  health-resorts  are  enabled  to  form  in  general  fairly  definite 
opinions.  There  has  been  observed  of  late  among  writers  a  tendency  to 
indulge  in  more  or  less  generalization  concerning  this  subject.  One  very 
prominent  author,  from  his  own  experience  and  that  of  others,  has  re- 
cently asserted  that  the  average  duration  of  life  following  the  onset  of 
pulmonary  tuberculosis  is  three  years,  and  the  period  after  the  develop- 
ment of  a  complicating  tuberculosis  of  the  larynx,  one  and  one-half 
years. 

It  must  be  apparent  that  each  case  of  laryngeal  tuberculosis,  like  the 
pulmonary  infection,  must  necessarily  be  a  law  strictly  unto  itself.  Each 
individual  instance  of  this  complication,  in  accordance  with  the  widely 
differing  conditions  in  force,  must  be  judged  solely  upon  its  own  intrinsic 
merits.  I  have  been  privileged  to  observe  very  many  cases  entirely  re- 
cover in  the  hands  of  my  colleagues,  to  whom  such  patients  were  referred 
for  local  treatment.  In  other  cases  I  have  been  forced  to  witness  a  speedy 
termination  in  a  surprisingly  short  time  after  the  development  of  the 
laryngeal  condition.  Furthermore,  a  few  patients  have  been  observed,  in 
whom  recovery  took  place  spontaneously,  the  improvement  in  the  laryn- 
geal affection  developing  pari  passu  with  the  gain  in  the  general  condition. 
Heryng  has  reported  fourteen  cases  in  which  the  healing  was  spontaneous. 

The  prognosis  of  tuberculosis  of  the  larynx  may  be  assumed  to  vary 
according  to  the  state  of  the  general  health;  the  extent  and  degree  of 
activity  of  the  pulmonary  infection;  the  tendency  toward  tissue  repair, 
as  shown  by  the  previous  history;  the  location,  duration,  and  character 
of  the  laryngeal  process;  the  nature  of  the  general  supervisory  control; 
the  skill  and  experience  of  the  laryngologist;  and  the  personal  equation  of 
the  patient  as  regards  temperamental  peculiarities.  Before  rendering  an 
opinion  as  to  the  probable  outcome,  all  the  phases  of  the  individual  case 
should  receive  thoughtful  consideration.  The  important  bearing  of  the 
general  health  and  of  the  condition  of  the  lungs  upon  the  ultimate  prog- 
nosis is  too  obvious  to  warrant  explanation.  The  situation  of  the  tuber- 
culous lesion  is  of  considerable  significance  as  regards  its  amenability  to 
arrest  and  the  degree  of  resulting  functional  disturbance.  Generally 
speaking,  a  tuberculous  deposit  within  the  larynx  is  possessed  of  much 
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less  direful  import  than  attaches  to  involvement  of  the  arytenoids,  and 
particularly  of  the  epiglottis.  Even  permanent  impairment  of  the  voice, 
resulting  from  extensive  destructive  change  involving  the  cords  and  ven- 
tricular bands,  is  assuredly  attended  by  less  disastrous  consequences  than 
follow  the  development  of  dysphagia.  Aside,  however,  from  the  purely 
functional  incapacity,  an  infection  upon  the  exterior  of  the  larynx  is  more 
likely  to  be  of  rapid  progreste  than  within,  and  is  more  frequently  an  ac- 
companiment of  a  general  miliary  invasion.  Tuberculous  processes  upon 
the  ventricular  bands  are  usually  sluggish.  An  infiltrative  condition  may 
undergo  resolution  and  an  ulcerative  process  occasionally  heal.  Perhaps 
the  one  factor  of  fortunate  prognostic  moment  is  improvement  in  the  gen- 
eral condition.  As  a  rule,  favorable  laryngeal  cases  are  characterized 
by  constitutional  evidences  of  increasing  vital  resistance.  Casselberry 
makes  a  somewhat  arbitrary  division  of  cases  into  three  groups,  the 
first,  comprising  about  two-fifths  of  the  total  number,  exhibiting  a 
persisting  downward  course;  the  second,  also  embracing  two-fifths, 
displaying  much  slower  progress,  but  having  nevertheless  a  fatal  termi- 
nation ;  and  the  remainder  securing  a  state  of  arrest.  Pollatschek,  while 
regarding  tuberculosis  of  the  larynx  as  distinctly  curable,  believes  the 
removal  of  all  diseased  tissue  to  be  a  very  important  factor  in  securing 
a  favorable  result. 

Treatment. — The  management  of  laryngeal  tuberculosis  must  be 
primarily  directed  toward  a  restoration  of  the  strength  and  powers  of 
resistance.  It  is  questionable  if,  in  a  very  considerable  number  of  cases, 
this  feature  of  treatment  should  not  take  precedence  over  the  employment 
of  local  applications.  Any  desire  to  reflect  upon  the  utility  of  local  treat- 
ment, for  properly  selected  cases  in  the  hands  of  competent  laryngologists, 
is  emphatically  disclaimed.  It  is  contended,  merely,  that  not  every  case 
of  laryngeal  tuberculosis  is  suitable  for  local  therapeusis.  In  some  pa- 
tients the  nature  of  the  tuberculous  process  is  not  such  as  to  demand  other 
than  local  cleanliness,  which  can  be  maintained  at  home  under  proper 
instructions.  In  others,  the  character  and  extent  of  the  underlying 
pulmonary  affection,  with  the  accompanying  temperature  elevation  and 
exhaustion,  are  sufficient  to  preclude  attention  to  the  larynx,  unless  means 
to  conduct  the  treatment  are  improvised  in  the  home. 

Even  among  patients  whose  general  condition  is  admittedly  less  des- 
perate, unfortunate  results  often  attend  the  effort  involved  in  seeking 
throat  treatment  at  a  point  necessarily  remote  from  one's  place  of 
abode.  It  is  probable  that  some  patients  do  not  secure  results  at  all 
commensurate  with  the  expenditure  of  energy,  the  nervous  excitement, 
the  interruption  of  the  outdoor  regime,  the  frequent  accession  of  fever,  and 
acceleration  of  pulse  consequent  upon  the  journey  to  the  office  of  the  laryn- 
gologist.  There  can  be  no  doubt  as  to  the  correctness  of  the  preceding 
assertion,  even  among  invalids  for  whom  local  management  is  actually 
indicated  upon  the  merits  of  the  laryngologic  condition.  Under  such  cir- 
cumstances it  necessarily  becomes  a  choice  of  the  lesser  of  two  evils,  the 
decision  as  to  the  method  of  procedure  demanding  a  wise  discrimination 
upon  the  part  of  an  experienced  clinician. 

There  can  be  no  argument  as  to  the  propriety  of  local  management 
in  cases  of  ulcerative  laryngeal  involvement  among  individuals  whose 
general  condition  does  not  contraindicate  the  effort  required  to  secure 
the  treatment.  Nothing  can  be  more  pitiful,  however,  than  to  witness 
advanced  and  hopeless  consumptives  dragging  themselves  to  a  doctor's 
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office  day  after  day  to  receive  a  few  moments  of  laryngologic  attention, 
no  matter  how  skilful  or  rational  the  treatment. 

It  is  not  within  the  scope  of  this  book  to  enter  into  the  details  of  local 
treatment  applicable  to  the  manifold  conditions  present  in  laryngeal 
tuberculosis,  and,  therefore,  but  a  cursory  discussion  of  the  general 
principles  is  appropriate.  The  determination  of  the  particular  form  of 
local  treatment  to  be  accorded  individual  cases  is  entirely  beyond  the 
province  of  the  internist.  The  conservative  judgment  of  the  experienced 
laryngologist  as  to  methods  of  application  is  of  far  greater  value  than 
dexterity  of  manipulation. 

In  general,  alkaline  cleansing  solutions  are  indicated  for  any  variety  of 
tuberculous  lesions.  Solutions  of  cocain  and  eucain  are  of  value  in  case 
of  painful  deglutition,  or  as  a  preliminary  to  the  introduction  of  other 
preparations.  Dr.  Robert  Levy  frequently  uses  preparations  of  menthol 
which  are  antiseptic,  anesthetic,  and  stimulating.  He  describes  their 
effect  "in  relieving  the  pain,  diminishing  the  cough,  and  giving  the  pa- 
tient a  feeling  of  general  well-being."  Ulcerative  processes  are  variously 
treated  by  applications  of  iodoform,  aristol,  lactic  acid,  nitrate  of  silver, 
and  occasionally  by  the  careful  use  of  the  curet.  Cohen  has  cautioned 
against  the  use  of  lactic  acid  unless  the  mucous  membrane  is  broken,  but 
he  believes  it  to  be  of  especial  value  in  cases  with  superficial  ulceration.  It 
should  not  be  used  in  excess  of  80  per  cent,  strength,  and  usually  in  con- 
siderably weaker  solutions.  Its  efficacy  depends  upon  the  thoroughness  of 
its  application,  which  involves  a  degree  of  rubbing  or  massage.  Dr.  J. 
M.  Foster  prefers  a  2  to  8  per  cent,  aqueous  solution  of  formaldehyd, 
which  is  to  be  thoroughly  rubbed  into  the  ulcers.  Beverly  Robinson  be- 
lieves that  the  frequent  application  of  orthoform  to  abraded  surfaces  will 
give  more  relief  of  pain  than  any  other  agent.  As  it  is  innocuous,  he  ad- 
vises its  use  by  the  patient  whenever  required.  He  attaches  especial 
importance  to  the  use  of  dry  vaporized  antiseptic  inhalations,  and  urges  a 
systematic  and  continued  employment  of  the  perforated  zinc  inhaler. 
This  I  have  personally  used  for  many  years  with  varying  success  in  cases 
having  much  irritative  cough,  the  inhalation  consisting  of  beechwood 
creosote,  alcohol,  and  spirits  of  chloroform  in  equal  parts,  as  suggested 
by  Robinson  nearly  twenty  years  ago.  Complaint  of  a  feeling  of  suffoca- 
tion, however,  has  not  been  infrequent.  It  has  been  shown  by  some  ob- 
servers that  Kuhn's  lung-suction  mask  for  the  hyperemic  treatment  of 
laryngeal  as  well  as  pulmonary  tuberculosis  is  of  some  value.  Knopf  and 
Huey  have  reported  results  from  its  employment  in  cases  with  infiltrative 
and  ulcerative  lesions  of  the  larynx.  The  mask  was  worn  three  times  daily 
for  a  period  of  fifteen  minutes.  Some  discomfort  was  experienced  during 
its  use,  chiefly  a  slight  dizziness  and  a  feeling  of  oppression.  Further 
reference  to  artificial  hyperemia  will  be  made  in  connection  with  the  Treat- 
ment of  Cough.  For  the  technic  of  the  several  procedures,  together  with 
their  special  indications,  the  reader  is  referred  to  text-books  upon  laryn- 
gology. ^ 

In  dismissing  the  subject  of  laryngeal  tuberculosis  attention  is  again 
called  to  the  paramount  importance  of  general  management.  The  same 
principles  of  climatic,  hygienic,  and  constitutional  treatment  apply  as 
in  tuberculosis  of  glands,  bones,  joints,  genito-urinary  organs,  and  other 
regions  already  described.  It  should  be  noted,  however,  that  laryngeal 
tuberculosis,  more  than  all  other  complications,  is  apt  to  be  associated 
with  considerable  pulmonary  involvement  and  a  varying  degree  of 
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functional  derangement,  systemic  infection,  and  exhaustion.  For  these 
reasons  rest,  as  opposed  to  exercise,  should  be  emphatically  enjoined. 
Rest  for  the  vocal  cords  is  fully  as  important  as  for  the  general  system. 
Patients  should  be  admonished  to  refrain  from  using  the  voice,  save  in  a 
whisper,  whenever  the  tuberculous  involvement  is  of  such  a  character  as 
to  induce  pronounced  hoarseness.  It  is  also  essential  that  they  should  be 
cautioned  to  restrain  cough  whenever  it  is  possible  to  do  so,  for  its  con- 
tinued repetition  is  capable  of  doing  considerable  harm.  This  is  often 
subject  to  control  through  the  influence  of  the  will,  and  to  this  end  pa- 
tients must  be  impressed  with  the  fact  that  a  portion  of  the  responsibility 
rests  upon  themselves.  Silence,  and  repression  of  cough,  by  virtue  of  the 
diminished  movement,  represent  important  factors  in  the  treatment  of 
the  laryngeal  condition.  Measures  for  the  control  of  cough  will  be  dis- 
cussed under  Treatment  of  Special  Symptoms.  Sunshine,  fresh  air,  and 
superalimentation  are  demanded  even  more  rigidly  than  in  other  forms  of 
local  tuberculosis.  Favorable  climatic  influences  are  of  special  benefit 
on  account  of  the  improved  nutrition  afforded,  the  increased  facilities 
for  outdoor  exercise,  and  the  psychic  effect  of  changed  environment. 
A  tendency  has  been  observed  to  decry  the  advantages  of  climate  for 
invalids  suffering  from  any  form  of  laryngeal  tuberculosis.  As  a  matter  of 
fact,  however,  if  the  general  condition  and  the  pulmonary  infection  are 
such  as  to  suggest  the  propriety  of  climatic  change,  the  existence  of  a 
laryngeal  tuberculous  deposit  only  intensifies  the  necessity  for  prompt 
action.  Any  therapeutic  agent  known  to  exert  a  favorable  influence  upon 
the  course  of  the  pulmonary  disease  may  be  expected  to  exercise  a  cor- 
responding effect  upon  the  local  condition.  The  existence,  therefore,  of 
vulnerable  tissues  within  the  larynx,  in  association  with  pulmonary 
tuberculosis,  in  the  absence  of  special  contraindications,  accentuates  the 
wisdom  of  early  climatic  change. 


CHAPTER  LXXXI 
TUBERCULOSIS  OF  THE  EAR  AND  NOSE 

THE  frequency  of  purulent  otitis  media  among  pulmonary  invalids 
is  a  matter  of  common  clinical  observation.  The  tuberculous  nature 
of  the  affection  is  demonstrated  by  the  presence  of  bacilli  in  the  secretion 
and  by  the  results  of  autopsy,  the  latter  having  disclosed  tubercle  de- 
posit in  the  membrana  tympanum,  the  middle  ear,  and  even  the  inner  ear. 
According  to  James,  Wingrave  found  true  tubercle  bacilli  in  the  purulent 
discharge  of  17  patients  with  middle-ear  disease  out  of  a  total  of  100, 
and  pseudotubercle  bacilli  in  7  cases. 

There  appears  to  be  no  fixed  relation  between  the  activity  or  extent 
of  the  pulmonary  process  and  the  development  of  tuberculous  disease 
in  the  ear.  It  is  generally  believed,  however,  that  the  otitis  is  more 
prone  to  occur  among  advanced  consumptives,  and  to  be  relatively 
infrequent  during  early  stages  of  pulmonary  disease.  As  a  matter  of 
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fact,  tuberculosis  of  the  ear  is  comparatively  rare  as  a  clinical  manifesta- 
tion among  rapidly  progressive  cases  of  pulmonary  tuberculosis,  but, 
upon  the  contrary,  develops  somewhat  more  frequently  among  chronic 
invalids  in  whom  the  pulmonary  process  is  more  or  less  stationary. 

It  should  not  be  assumed  that  the  aural  affection  rarely  supervenes 
during  periods  of  general  or  pulmonary  improvement,  nor  that  a  pre- 
vious otitis  media  invariably  undergoes  a  corresponding  change  for  the 
better  at  such  a  time,  after  the  manner  of  laryngeal  tuberculosis.  It  is 
not  uncommon,  even  among  consumptives  who  have  attained  a  moderate 
degree  of  improvement  in  the  general  condition,  with  an  apparent  quies- 
cence of  the  tuberculous  infection.  Tuberculous  involvement  of  the 
middle  ear  does  not  always  afford,  therefore,  accurate  information  re- 
garding the  course  of  a  concomitant  pulmonary  process.  I  have  had 
occasion  to  note  its  occurrence  not  infrequently  among  cases  of  the  fibroid 
type.  It  has  appeared  in  some  cases  after  a  complete  arrest  of  the  pul- 
monary infection.  Several  patients  have  presented  the  history  of  a 
purulent  discharge  of  a  demonstrably  tuberculous  nature  as  the  first 
manifestation  of  tubercle  deposit.  Primary  invasion  of  the  middle  ear 
is  not  infrequent,  especially  in  children. 

In  view  of  the  preceding  observations,  it  is  reasonable  to  question 
to  what  extent  the  disease  of  the  ear  is  dependent  upon  the  pulmonary 
condition  per  se.  Among  consumptives  unusual  facilities  are  presented 
for  the  extension  of  the  tuberculous  infection  to  the  middle  ear,  the 
Eustachian  tubes  constituting  the  medium  of  bacillary  transmission. 
The  orifices  of  the  tubes  are  subject  to  almost  continuous  exposure  to 
infection,  on  account  of  the  frequent  passage  of  sputum  to  the  pharynx, 
and  the  forced  distribution  of  bacilli  to  neighboring  regions  by  violent 
expulsive  cough.  Masses  of  infected  sputum  frequently  become  ad- 
herent to  the  posterior  wall  of  the  pharynx,  and  remain  for  prolonged 
periods.  This  is  also  true  of  the  nasopharynx,  particularly  with  the  pa- 
tient in  the  recumbent  posture  during  sleep.  Cornet  has  referred  to  the 
statement  of  Dmochowski  concerning  the  difficult  detachment  of  bacilli 
after  their  deposit  upon  the  projectile  lips  of  the  Eustachian  orifices,  and 
to  the  opinion  of  Haberman  that  the  tubes  are  wider  in  consumptives,  by 
reason  of  the  greater  absorption  of  fat  and  tissues.  There  also  exist 
among  pulmonary  invalids  certain  other  exciting  and  aggravating  causes 
of  bacillary  extension  to  the  middle  ear.  The  acts  of  coughing  and  sneez- 
ing, vomiting  and  retching,  so  common  among  this  class  of  patients,  pro- 
vide a  means  of  ready  communication  to  the  ear  through  a  patulous 
tube.  In  this  connection  the  thought  is  suggested  that  the  violent  paroxys- 
mal cough,  frequently  observed  among  cases  of  the  fibroid  or  bronchitic 
types,  is  at  least  a  partial  explanation  of  the  surprising  development  of  ear 
tuberculosis  in  patients  otherwise  maintaining  a  degree  of  improvement. 

The  conveyance  of  tuberculous  infection  to  the  ear  through  the 
tympanum  by  the  introduction  of  contaminated  fingers  and  a  multitude 
of  miscellaneous  articles,  as  claimed  by  various  authors,  although  ac- 
cepted as  a  most  remote  possibility,  is  of  but  slight  practical  interest. 
There  are,  however,  other  sources  of  infection  of  undoubted  importance 
exclusive  of  the  existence  of  pulmonary  tuberculosis.  Purulent  otitis 
media  is  a  not  infrequent  sequel  or  accompaniment  of  cervical  adenitis 
in  children.  In  the  discussion  of  glandular  tuberculosis  it  was  pointed 
out  that  involvement  of  the  cervical  glands  was  often  due  to  an  infection 
traceable  to  the  nose,  mouth,  pharynx,  or  tonsils.  The  development, 
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therefore,  of  tuberculosis  of  the  glands  of  the  neck  simultaneously  with 
that  of  the  middle  ear,  in  the  absence  of  pulmonary  disease,  suggests  the 
probability  of  their  common  origin.  Some  observers  have  noted  the 
much  more  frequent  coexistence  of  glandular  involvement  in  cases  of 
primary  infection  of  the  ear  than  of  secondary  aural  tuberculosis. 

Attention  has  been  called  to  instances  of  tuberculous  infection  of  the 
tonsils  and  adenoid  structures,  which  serve  both  as  reservoirs  for 
bacilli  and  as  points  of  departure  for  further  dissemination.  The  reports 
of  various  observers  as  to  the  frequency  of  involvement  of  these  tissues 
have  been  cited.  The  faucial  tonsils  and  the  lymphoid  tissues  in  the 
nasopharynx  are  unusually  receptive  to  wandering  bacilli,  by  virtue  of  their 
exposed  position  and  the  anatomic  peculiarity  of  their  construction.  The 
evidence  is  apparently  conclusive  that  infection  of  these  parts,  even  in 
the  absence  of  pulmonary  tuberculosis,  occurs  considerably  oftener 
than  has  been  supposed,  and  that  a  ready  transmission  may  be  effected 
to  the  ear  through  the  Eustachian  tube.  Jonathan  Wright  has  repeatedly 
called  attention  to  the  fact  that  various  forms  of  bacteria  are  retained 
upon  the  surface  of  the  epithelial  lining  of  the  tonsillar  crypts,  while 
carmin  granules  and  oily  particles  traverse  the  tissues  without  obstruc- 
tion. He  regards  the  tonsillar  crypts  as  pits  especially  suited  for  the 
lodgment  and  retention  of  tubercle  bacilli.  The  cavities  are  unpro- 
tected by  cilia,  which  serve  to  sweep  away  the  bacteria  in  upper  portions 
of  the  respiratory  tract.  It  is  evident  that  the  tonsils  and  contiguous 
areas  are  regions  of  essential  importance  as  regards  the  occasional  trans- 
mission of  tuberculous  infection  to  various  parts  of  the  body. 

The  origin  of  middle-ear  tuberculosis  is  sometimes  referable  to  a 
distribution  of  the  infective  microorganisms  through  the  circulatory 
channels,  but  this  is,  to  say  the  least,  quite  exceptional,  save  in  cases  of 
general  miliary  infection.  The  development  of  mastoid  involvement 
without  middle-ear  disease  is  perhaps  suggestive  of  hematogenous  infec- 
tion. The  extension  of  the  tuberculous  process  to  the  mastoid  following 
middle-ear  infection  is  fairly  common,  though  by  no  means  as  frequent 
as  the  secondary  mastoiditis  after  non-tuberculous  otitis  media. 

According  to  Mathews,  tuberculosis  of  the  middle  ear  is  much  more 
frequent  during  infancy  than  in  adult  life.  He  quotes  Whitehead's 
statistics  showing  12  instances  in  100  consecutive  cases  of  middle-ear 
disease,  in  8  of  which  the  infection  was  primary.  In  9  cases  the  patient 
was  under  two  years  of  age.  Milligan  reports  that  of  all  his  patients 
under  six  years  with  suppurative  otitis  media  a  tuberculous  infection 
was  demonstrated  in  over  one-half.  W.  C.  Bane  reports  that  not  over 
3  per  cent,  of  all  the  cases  of  mastoiditis  operated  by  him  were  of  tuber- 
culous origin.  J.  M.  Foster,  after  a  careful  review  of  his  cases  sub- 
mitting to  mastoid  operation  during  three  years,  reports  no  instance  of 
tuberculous  infection.  As  a  result  of  a  wide  experience,  he  is  inclined 
£o  regard  the  tubercle  bacillus  in^the  production  of  mastoiditis  requiring 
operation  as  a  negligible  quantity.  Personally,  I  have  observed  but 
very  few  instances  of  mastoid  disease  complicating  middle-ear  tuberculosis 
among  pulmonary  invalids.  It  is  hard  to  subscribe  to  a  statement, 
recently  made,  that  the  common  channel  of  tuberculous  infection  to  the 
meninges  of  the  brain  is  by  way  of  the  ear. 

Bryant,  in  discussing  the  gross  anatomy  and  histology  of  the  tubercu- 
lous process  in  the  ear,  calls  attention  to  the  intimate  association  of  the 
mucous  membrane,  osseous  tissue,  and  lymphatic  glands.  Blake  explains 
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the  more  common  implication  of  the  middle  ear,  not  only  by  its  accessi- 
bility to  infection  through  the  tympano-pharyngeal  tube,  but  by  the 
character  and  location  of  the  soft  tissue. 

The  onset  of  otitis  media  among  pulmonary  invalids  is  less  often 
abrupt  or  attended  by  acute  inflammatory  symptoms  than  among 
cases  of  a  non-tuberculous  nature.  An  early  premonitory  symptom  is 
a  sensation  of  fulness  in  one  ear,  and  a  slight  impairment  of 
the  hearing.  At  times  complaint  is  made  of  pain,  though  this  is  rarely 
extreme,  and  is  much  less  acute  than  in  cases  of  non-tuberculous  otitis 
media.  The  pain,  though  localized  in  the  ear,  frequently  radiates  from 
this  point  to  the  entire  side  of  the  head.  There  is  often  present  a 
distinct  throbbing  sensation.  In  the  beginning  there  is  usually  but 
slight,  if  any,  elevation  of  temperature,  thus  differing  from  the  early 
fever  almost  invariably  present  in  ordinary  acute  suppurative  inflamma- 
tions of  the  middle  ear. 

With  increasing  distention  of  the  drum,  these  symptoms,  as  a  rule, 
become  correspondingly  more  severe,  while  dizziness  and  tinnitus  aurium 
are  often  distressing  manifestations.  After  perforation  has  taken  place 
a  varying  amount  of  purulent  secretion  is  discharged.  In  addition  to  the 
presence  of  tubercle  bacilli  there  is  usually  a  secondary  infection  consisting 
of  streptococci,  staphylococci,  or  pneumococci.  The  pain  in  most  cases 
disappears  with  the  appearance  of  the  discharge,  which,  as  a  rule,  is  non- 
odorous,  finally  becoming  scanty  and  of  a  thick,  tenacious  consistency. 
This  often  evinces  a  tendency  to  dry  upon  the  edges  of  the  perforation, 
which  in  some  instances  is  completely  covered,  producing  an  underlying 
maceration  of  tissue.  There  is  usually  a  dulling  and  reddening  of  the 
ear-drum  as  a  result  of  the  inflammatory  change,  and  the  membrane  is 
thickened  to  a  considerable  extent.  The  perforation  varies  in  size  and 
shape,  sometimes  an  extensive  area  of  the  membrane  having  been  des- 
troyed. Necrotic  changes  in  the  middle  ear  occasionally  supervene, 
and  the  process  continues  to  extend  to  the  destruction  of  the  inner  ear, 
involving  the  labyrinth,  or  spreading  posteriorly  to  the  mastoid.  Fever 
is  common,  as  is  also  a  fetid  discharge.  The  involvement  of  the  mastoid 
may  be  either  chronic  or  acute,  neither  condition,  however,  being  espe- 
cially frequent  in  tuberculous  disease  of  the  middle  ear,  though  possible  of 
development  as  a  result  of  exposure  to  cold  or  severe  influenza.  In 
this  event  the  pain  becomes  more  pronounced,  but  is  localized  more  or 
less  in  the  mastoid  region  and  aggravated  by  pressure. 

As  a  means  of  prophylaxis,  it  is  important  to  caution  patients  against 
violent  blowing  of  the  nose  or  practising  unconsciously  the  method 
of  Valsalva,  as  thereby  infective  material  is  likely  to  be  introduced  into 
the  Eustachian  tubes.  Before  the  stage  of  pus-formation,  the  treatment 
should  consist  of  efforts  toward  maintaining  a  free  opening  of  the  tube 
into  the  middle  ear.  Catheterization  is  indicated  if  cautiously  performed. 
If  fever  is  present,  free  catheterization,  light  diet,  rest  in  bed,  and  the 
administration  of  aconite  or  saline  fever  mixtures  are  important,  together 
with  the  employment  of  leeches,  either  in  front  of  the  tragus  or  over  the 
mastoid.  Irrigation  with  hot  salt  solution  is  often  attended  by  consider- 
able relief.  Paracentesis  of  the  drum  is  indicated  if  bulging  is  prominent. 
After  the  perforation  has  taken  place,  the  chief  effort  should  relate  to 
keeping  the  ear  clean  and  dry.  Routine  irrigation  is  not  recommended, 
but  an  occasional  instillation  of  a  cleansing  solution  is  indicated,  followed 
by  careful  drying  with  a  pledget  of  cotton.  The  latter  procedure  should 
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be  practised  by  the  patient  from  time  to  time.     General  treatment  is 
demanded,  as  in  all  other  forms  of  tuberculosis. 

Another  important  source  of  bacillary  infection  is  found  in  the  an- 
terior nares.  Although  tuberculosis  of  the  nasal  cavity  is  extremely 
rare,  the  presence  of  bacilli  in  large  numbers  within  the  nares  is  quite 
common.  The  investigations  of  Straus  several  years  ago,  as  to  the  exist- 
ence of  bacilli  in  the  nostrils  of  healthy  individuals,  attracted  wide-spread 
interest  among  students  of  tuberculosis.  He  demonstrated  virulent 
tubercle  bacilli  in  the  nasal  cavities  in  nine  out  of  twenty-nine  people, 
who  were  brought  into  association  with  consumptives.  Dr.  Walter  B. 
James  has  reported  the  experience  of  Dr.  W.  Noble  Jones,  who  in  1900 
obtained  a  positive  result  in  10.3  per  cent,  of  cases  from  the  inoculation 
of  guinea-pigs  with  the  nasal  secretions  of  well  people,  who  were  not 
brought  into  intimate  contact  with  pulmonary  invalids. 

Despite  the  occasional  presence  of  bacilli  in  the  nostrils  of  healthy 
persons,  and  the  enormous  invasion  of  the  nasopharynx  and  posterior 
nares  among  consumptives  by  reason  of  violent  acts  of  coughing,  but 
comparatively  few  instances  of  primary  tuberculous  infection  of  the 
nasal  mucous  membrane  have  been  recorded.  Willigk,  out  of  1600 
autopsies,  observed  only  a  single  case  of  tubercle  deposit  upon  the  nasal 
septum,  although  450  of  the  subjects  exhibited  evidences  of  pulmo- 
nary disease  (Walsham).-  Weichselbaum,  however,  in  146  autopsies 
upon  consumptives,  discovered  two  instances  of  nasal  tuberculosis. 
In  1900  St.  Clair  Thomson  recorded  a  case  of  primary  tuberculosis  of 
the  nose.  Fein  has  recently  reported  a  probable  primary  tuberculosis 
of  one  turbinate  in  a  trained  nurse.  Many  European  observers  have 
cited  similar  cases,  and  Heryng  collected  from  the  literature  a  total  of 
90.  In  1906  Onodi  reported  an  extensive  primary  tuberculous  lesion 
of  the  nasal  septum,  although  there  was  no  clinical  evidence  of  tubercu- 
lous involvement  in  other  parts  of  the  body. 

It  is  quite  possible  a  local  tubercle  deposit  might  be  discovered  in 
more  instances  were  the  character  of  the  clinical  manifestations  such 
as  to  suggest  detailed  inspection.  I  have  seen  among  pulmonary  invalids 
numerous  cases  of  erosion  and  perforation  of  the  septum  supervening 
upon  an  initial  slight  excoriation  of  the  mucous  membrane,  and  attended 
by  crust  formation,  but  it  is,  of  course,  impossible  to  assume  a  tuberculous 
involvement  in  such  cases. 

Attention  has  often  been  called  by  clinicians  to  the  greater  fre- 
quency among  consumptives  of  abnormal  nasal  conditions  than  among 
non-tuberculous  individuals.  To  what  extent  the  nasal  obstruction 
acts  as  a  definite  predisposing  cause  of  pulmonary  tuberculosis  is  somewhat 
uncertain,  but  it  is  extremely  probable  that  the  intranasal  condition, 
producing  an  impairment  of  respiration  through  the  nostrils,  is  in  part 
responsible  for  the  development  of  the  pulmonary  infection. 

It  is  apparent  that  the  anatomic  structure  and  physiologic  processes 
within  the  nose  jointly  furnish  a  soil  inimical  to  the  growth  and  develop- 
ment of  tubercle  bacilli,  although  these  microorganisms  are  arrested 
in  large  numbers  with  the  inspired  air.  It  would  seem  that  the  element 
of  protection  is  referable  more  to  physiologic  considerations  than  to 
essential  peculiarities  of  anatomic  construction.  The  mucous  membrane 
of  the  nose  is  not  less  permeable  than  that  of  the  pharynx  or  larynx, 
and  therefore  differences  in  the  susceptibility  of  the  tissues  are  not 
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attributable  solely  to  changes  in  the  epithelial  structures,  although  the 
cilia  undoubtedly  exert  a  certain  protective  influence.  The  impene- 
trability of  the  mucosa  by  the  bacilli  is  rather  to  be  ascribed  to  the 
reflex  excitability  of  the  nasal  mucous  membranes ,  and  to  the  immediate 
outflow  of  defensive  secretions  upon  the  inhalation  of  foreign  agents. 
For  a  long  time  the  convolutions  of  the  turbinated  bones  were  thought 
to  act  as  a  filter  for  the  bacteria  contained  within  the  inspired  air.  In 
addition  to  the  action  of  the  vibrissse  at  the  entrance  of  the  nostril,  it 
is  known  that  an  extra  amount  of  viscid  fluid  is  secreted  over  the  sur- 
face of  the  convoluted  folds  of  mucous  membrane,  when  irritated  by 
inhaled  dust.  The  bacteria  are  kept  on  the  move  at  least  for  a  con- 
siderable distance  by  the  wave-like  motion  of  the  ciliated  epithelium. 
They  are  also  washed  away  from  the  upper  portion  of  the  nose  by  the 
gravitating  serum,  thus  affording  protection  to  the  region  of  the  cribri- 
form plate  of  the  ethmoid. 

It  is  seen,  therefore,  that  in  the  complex  processes  of  infection  and 
immunity  the  cilia  act  in  a  mechanic  way  as  agents  of  defense.  Accord- 
ing to  Wright,  von  Dungern  has  demonstrated  that  the  ciliated  epithelial 
cells,  like  the  circulating  cells  in  the  fluids  of  the  organism,  manufacture 
antibodies,  so  that  it  may  be  inferred  that  the  protection  against  infec- 
tion within  the  nose  is  not  entirely  mechanic  in  nature.  Cornet  calls 
attention  to  the  chemic  action  of  the  various  secretions  in  inhibiting 
the  development  of  bacteria,  and  refers,  for  illustrative  purposes,  to  the 
failure  to  secure  pure  cultures  of  pneumococci  in  this  location.  It  does 
not  seem,  however,  that  too  much  influence  should  be  ascribed  to  the 
supposed  chemic  processes  opposed  to  bacterial  growth  in  the  nose. 
If  such  bactericidal  properties  exist  to  any  considerable  extent,  infec- 
tion with  the  diplococcus  meningitidis,  and  its  conveyance  through  the 
cribriform  plate,  would  be  decidedly  less  frequent  than  is  actually  the 
case.  It  is  probable  that  the  tubercle  bacilli  are  washed  from  the  mucous 
membrane  by  the  copious  secretions,  and  thus  discharged  from  time 
to  time  without  opportunity  for  prolonged  retention. 

It  has  been  shown  by  Renshaw,  Cornet,  De  Bono,  and  Frisco  that 
bacilli  may  gain  entrance  to  the  lymphatics  through  the  mucous  membrane 
of  the  nose  in  rabbits  and  guinea-pigs,  suggesting  at  least  the  absence  of 
bactericidal  power  in  the  nasal  secretions  of  animals  especially  susceptible 
to  general  infection.  Furthermore,  the  penetration  of  the  membrane, 
and  the  ingress  of  bacilli  into  the  lymphatic  circulation  of  children, 
even  in  the  absence  of  structural  change  of  the  mucosa,  are  suggested  by 
the  development  of  cervical  adenitis.  Several  authors  have  advanced  the 
possibility  of  meningeal  involvement  through  the  medium  of  the  lymph- 
spaces  emanating  from  the  nose.  Irrespective  of  considerations  pertain- 
ing to  the  lymphatics,  it  is  easy  to  conceive  of  the  probable  distribution 
of  the  bacilli  from  the  nose  and  nasopharynx  to  the  immediate  region  of 
the  Eustachian  orifices,  with  resulting  disturbance  of  the  middle  ear  as 
the  first  clinical  manifestation  of  the  tuberculous  infection. 

Further  discussion  of  a  subject  so  purely  technical  is  entirely  inap- 
propriate in  a  book  of  this  character. 

Similar  considerations  preclude  more  than  the  'briefest  possible 
allusion  to  the  various  forms  and  sites  of  tuberculous  infection  of  the 
eye.  There  is  no  portion  of  this  organ  which  may  not  become  the  seat 
of  tuberculous  involvement.  Helvron  has  reported  that  of  15,000  oph- 
thalmic affections  at  the  Berlin  Eye  Clinic,  0.5  per  cent,  were  tuberculous. 
42 
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Ocular  lesions  may  present  various  types,  from  the  miliary  tubercle  to 
the  large  "  conglomerate"  tumor.  Giant-cells  may  abound  and  round- 
cell  infiltration  be  extensive.  Nodular  formation  and  ulceration  may 
appear  as  well  as  connective-tissue  proliferation.  Tuberculosis  of  the 
choroid  was  shown  by  Cohnheim  in  1867  to  be  in  most  cases  a  local  mani- 
festation of  a  general  miliary  infection.  It  is  often  associated  with 
meningeal  tuberculosis,  and  occasionally  with  a  similar  involvement  of 
the  brain.  Cornet  has  referred  to  the  abundant  blood-supply  of  the 
choroid,  and  attributes  to  this  interesting  fact  the  coincidence  of  early 
infection  in  association  with  the  circulatory  distribution  of  bacilli  in  miliary 
tuberculosis.  The  condition  is  always  bilateral,  in  contradistinction  to  a 
unilateral  involvement  in  other  parts  of  the  eye,  in  which  the  infection 
occurs  as  a  result  of  inoculation  or  secondary  extension.  Opportunity 
for  direct  infection  of  the  eye,  and  especially  the  cornea  or  conjunctiva, 
would  appear  more  or  less  abundant  among  pulmonary  invalids  on 
account  of  contaminated  fingers,  handkerchiefs,  or  towels.  No  instance 
of  such  an  occurrence  has  ever  come  under  my  observation,  but 
such,  cases  have  been  reported  by  others.  Dodd  has  recently  described 
the  clinical  picture  of  tuberculosis  of  the  cornea.  In  the  beginning  there 
is  a  swelling  at  the  corneal  margin  similar  in  appearance  to  phlyctenular 
conjunctivitis.  Tubercle  bacilli  are  occasionally  found  in  small  foci  of 
epithelioid  cells  and  giant-cells.  The  process  gradually  extends  into 
the  cornea  and  is  attended  by  a  diffuse  round-cell  infiltration.  He 
states  that  very  little  effect  is  produced  by  ordinary  treatment,  but  that 
excellent  results  follow  the  judicious  employment  of  tuberculin  therapy. 
Both  general  and  local  reactions  are  produced  by  the  subcutaneous 
injection  of  tuberculin  for  diagnostic  purposes. 

The  evidences  pointing  to  external  infection  consist  of  the  unilateral 
involvement,  close  association  with  phthisical  invalids  if  the  patient  be 
not  the  subject  of  tuberculosis,  historj^  of  trauma,  and  absence  of  pre- 
existing foci  of  infection  in  the  immediate  neighborhood.  It  is,  of 
course,  conceivable  that  a  primary  tuberculosis  of  the  cornea  or  of  the 
conjunctiva  may  occur  from  the  entrance  of  infected  dust  or  by  the  dis- 
semination of  bacilli  in  the  act  of  coughing.  The  greater  frequency  of 
conjunctiva!  tuberculosis  as  compared  with  corneal  is  no  doubt  explained 
by  the  increased  facility  of  retention  of  microorganisms  upon  the  surface 
of  the  conjunctiva.  The  removal  of  foci  from  these  parts  is  usually  fol- 
lowed by  complete  recovery,  without  a  subsequent  return  of  the  tuberculous 
process.  Observers  have  reported  its  frequency  to  vary  from  1  in  1500  to 
none  in  14,000,  according  to  Hansell.  The  lesion  may  appear  in  various 
forms,  chiefly  the  ulcerative  and  nodular.  Samisch  states  that  the 
tuberculous  growth  often  appears  as  small,  disseminated,  but  irregularly 
defined  nodules  without  tendency  to  necrosis.  The  condition  has  been 
observed  to  subside  spontaneously  in  some  cases.  In  others  the  thera- 
peutic use  of  tuberculin  has  proved  efficacious.  Occasionally  very  un- 
fortunate results  have  followed  the  extension  of  the  tuberculous  process. 

Many  instances  have  been  reported  of  tuberculosis  of  the  iris  and 
occasionally  the  vitreous,  the  sclera,  retina,  and  lacrimal  sac.  Michel  is 
of  the  opinion  that  many  cases  of  obscure  iritis  are  tuberculous.  Jackson 
has  reported  the  observation  of  one  case,  and  several  others  the  nature 
of  which  was  somewhat  doubtful.  Verhoeff,  in  the  early  part  of  1907, 
reported  some  observations  in  connection  with  tuberculosis  of  the  sclera. 
He  regards  scleritis  as  almost  always  a  tuberculous  process.  He  observed 
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13  cases  of  this  condition,  in  which  the  diagnosis  was  made  in  all  instances 
by  the  tuberculin  test.  A  general  reaction  was  obtained  in  all  cases  and 
sC  local  reaction  in  9.  He  was  able  to  obtain  evidence  of  systemic 
tuberculosis  in  but  3  cases. 


SECTION   IX 
NON-TUBERCULOUS  COMPLICATIONS 


CHAPTER  LXXXII 

MIXED  INFECTION 

ATTENTION  has  been  repeatedly  called  to  the  essential  differences 
observed  in  the  postmortem  findings,  the  symptoms,  clinical  course, 
and  prognosis  of  pulmonary  tuberculosis.  The  absence  of  any  conven- 
tional type,  as  shown  by  the  variety  of  pathologic  conditions  and  the 
modifications  in  the  character  of  the  disease,  is  undoubtedly  dependent 
to  some  extent  upon  the  presence  in  the  tissues  of  pathogenic  bacteria 
in  addition  to  the  tubercle  bacillus. 

While  in  many  instances  the  clinical  manifestations  are  subject  to 
considerable  alteration  through  the  influence  of  pyogenic  microorganisms, 
the  evidence  at  hand  is  not  sufficient  to  permit  the  assumption  of  a  definite 
and  invariable  relation  of  cause  and  effect.  It  is  known  that  many 
bacteria  may  exist  within  the  elementary  tubercle  or  the  surrounding 
tissues,  and  be  expelled  with  the  tuberculous  sputum.  They  are  also 
found  upon  mucous  or  serous  membranes,  upon  walls  of  pulmonary 
cavities,  in  organs  of  the  body  aside  from  the  lungs,  and  sometimes  in 
the  blood.  These  microorganisms  may  fraternize  with  the  tubercle 
bacillus,  forming  a  true  symbiosis,  the  more  common  forms  being  the 
streptococcus,  the  staphylococcus  albus  and  aureus,  the  pneumococcus, 
the  influenza  bacillus,  the  micrococcus  catarrhalis,  and  the  colon  bacillus. 
In  addition,  several  other  species,  notably  the  diphtheria  bacillus,  have 
been  reported  by  observers.  Among  my  own  patients,  the  above- 
mentioned  microorganisms  have  been  found  many  times  in  specimens 
of  washed  sputum,  and  in  several  instances  the  pneumococcus  and  strepto- 
coccus in  the  blood.  It  is  believed  that,  as  a  general  rule,  in  the  terminal 
fevers  conforming  to  the  septic  type,  the  pus-producing  organisms  are 
present  in  the  pulmonary  tissues,  constituting  a  bacteremia.  The  strepto- 
coccus has  been  reported  to  be  present  in  miliary  tubercles  before  dis- 
integration. 

The  relative  gravity  of  the  mixed  infection  produced  by  the  various 
microorganisms  has  not  been  definitely  established,  but  in  view  of  the 
fact  that  the  pneumoccocus,  staphylococcus,  and  streptococcus  belong 
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to  the  well-known  group  of  pathogenic  microorganisms,  it  is  reasonable  to 
assume  a  priori  that  they  are  capable  of  inflicting  great  damage  in  the 
presence  of  pulmonary  lesions.  Many  times  I  have  noted  the  presence 
of  the  pneumococcus  in  connection  with  gross  anatomic  changes  in  the 
pulmonary  tissues,  as  evidenced  upon  physical  examination,  but  have 
observed  that,  as  a  rule,  the  general  systemic  evidences  of  mixed  in- 
fection, i.  e.,  chills,  mental  hebetude,  excessive  emaciation,  and  general 
prostration,  are  more  frequent  in  association  with  streptococcic  or  staphy- 
lococcic  infection.  Attempts  to  attribute  the  occurrence  of  pulmonary 
hemorrhage  essentially  to  the  action  of  the  pneumococcus  have  not 
thus  far  been  entirely  substantiated.  Both  the  staphylococcus  and  the 
streptococcus  are  capable  of  producing  severe  constitutional  disturbance, 
the  clinical  condition  being  characterized  by  chills,  fever,  sweats,  rapid 
loss  of  weight,  physical  weakness,  and  a  tendency  toward  cyanosis, 
with  slight  edema  of  the  face  and  hands.  It  has  been  my  observation 
that  the  intellect  is  more  likely  to  be  clouded  in  cases  of  staphylococcic 
than  of  streptococcic  infection,  the  mentality  often  being  unaffected  in 
the  latter  condition.  This  is  somewhat  surprising  in  view  of  the  well- 
known  delirium  attending  puerperal  septicemia,  erysipelas,  and  other 
streptococcic  infections  among  non-phthisical  patients.  The  expectora- 
tion attending  the  presence  of  these  pus-producing  microorganisms  is 
profuse,  heavy,  and  usually  of  a  greenish-yellow  appearance.  Though 
often  distinctly  purulent  and  raised  with  ease,  it  is  sometimes  decidedly 
ropy  and  tenacious. 

The  influence  of  the  influenza  bacillus  is  somewhat  doubtful  as  far 
as  the  destruction  of  tissue  is  concerned,  although  areas  of  broncho- 
pneumonic  consolidation  frequently  result.  As  a  rule,  these  pneumonic 
processes  are  not  of  long  duration,  resolution  taking  place  in  from  several 
days  to  a  few  weeks.  In  exceptional  cases,  however,  I  have  noted 
a  persistence  of  the  consolidation  until  after  the  lapse  of  several  months, 
when  the  physical  evidences  of  the  condition  finally  disappeared.  A 
notable  instance  of  this  is  reported  in  connection  with  Differen- 
tial Diagnosis.  A  pronounced  influenza  infection  is  often  accompanied 
by  increase  of  fever,  malaise,  aching  of  limbs,  impaired  appetite,  and 
aggravation  of  cough,  the  latter  being  in  some  cases  more  or  less 
paroxysmal  in  nature. 

I  have  found  the  colon  bacillus  very  largely  responsible  for  the  clinical 
symptoms  attending  infection  of  the  genito-urinary  tract,  and  have 
observed  remarkable  improvement  following  the  exhibition  of  a  colon 
bacillus  vaccine  derived  from  the  urine.  In  one  case  (see  page  604) 
hematuria  and  associated  symptoms  suggestive  of  tuberculosis  of  the 
kidneys  and  of  other  portions  of  the  genito-urinary  system  have  entirely 
disappeared  under  treatment  for  the  mixed  infection.  The  nephritic 
disturbances  so  common  in  cases  of  advanced  pulmonary  tuberculosis 
are  undoubtedly  produced  in  many  instances  as  a  result  of  the  multiple 
mixed  infections  persisting  during  indefinite  periods. 

There  is  ample  clinical  evidence  to  substantiate  the  belief  that 
a  prolonged  secondary  infection,  though  slight  in  degree,  is  suffi- 
cient to  produce  desquamative  and  degenerative  changes  in  the  kidneys 
of  pulmonary  invalids.  Several  times  I  have  noted  the  development  of 
severe  acute  nephritis  following  a  temporary  streptococcic  infection  of 
the  tonsils.  The  clinical  symptoms  in  these  cases  were  of  so  urgent  a 
nature  as  to  suggest  the  probability  of  a  general  septicemia.  Chronic 
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parenchymatous  nephritis  has  frequently  followed  other  secondary 
infections  if  long  continued,  even  though  apparently  of  slight  severity. 

A  large  number  of  patients  have  developed  well-defined  nephritic 
disturbances,  after  apparent  arrest  of  the  tuberculous  process,  suggesting 
a  possible  relation  between  the  gradual  onset  of  kidney  irritation  and 
the  acquired  immunity  from  the  tuberculous  disease.  It  has  almost 
seemed  in  some  cases  that  the  price  paid  for  the  subsidence  of  the 
activity  of  the  tuberculous  infection  was  the  insidious  development  of 
nephritis. 

As  to  the  frequency  of  kidney  involvement  during  the  course  of  pul- 
monary tuberculosis,  Walsh  has  reported  from  the  study  of  a  large  number 
of  patients  that  amyloid  degeneration  was  present  in  6.6  per  cent.,  cloudy 
swelling  in  11.3  percent.,  acute  parenchymatous  nephritis  in  41.5  per  cent., 
diffuse  nephritis  in  1.9  per  cent.,  chronic  parenchymatous  in  33.9  per  cent., 
chronic  general  interstitial  nephritis  in  11.3  per  cent.,  and  chronic  focal 
interstitial  nephritis  in  74.5  per  cent. 

Teissier  has  called  attention  to  the  intermittent  albuminuria  some- 
times preceding  pulmonary  involvement  in  children  and  adults.  He  does 
not  ascribe  this  necessarily  to  the  existence  of  renal  tuberculosis,  and 
believes  it  to  have  a  toxic  origin.  In  another  class  of  cases  he  attributes 
a  slight  degree  of  latent  nephritis  to  the  action  of  the  tuberculous  toxin 
transmitted  to  the  child  by  the  parent  without  the  development  of  actual 
tuberculosis.  To  these  cases  he  applies  the  term  "  paratuberculous 
albuminuria,"  and  believes  they  belong  to  the  category  of  "spontaneous 
immunization." 

Irrespective,  however,  of  these  considerations,  it  is  clearly  demon- 
strated that  kidney  disturbances  are  much  more  common  in  those  cases 
of  pulmonary  tuberculosis  exhibiting  varying  degrees  of  secondary 
infection.  Many  cases  are  almost  devoid  of  clinical  symptoms,  while 
others  exhibit  either  vague  or  indefinite  manifestations.  A  considerable 
number,  however,  present  symptoms  undoubtedly  due  to  insufficiency 
of  the  kidneys,  although  they  are  often  attributed  to  the  effects  of 
pulmonary  tuberculosis.  Among  these  are  included  slight  edema,  rapid 
pulse,  varying  degrees  of  dyspnea,  gastro-intestinal  disturbance,  cyanosis, 
and  mild  chronic  uremic  symptoms. 

The  more  common  evidences  suggestive  of  nephritic  involvement 
are  fatigue  and  rapid  pulse.  These  are  often  present  upon  slight  exertion 
in  the  absence  of  all  other  clinical  manifestations  referable  to  the  kidney 
condition.  Dyspnea  is  frequently  out  of  all  proportion  to  the  amount 
of  respiratory  incapacity  occasioned  by  the  pulmonary  involvement. 
Edema  of  the  face,  hands,  feet,  and  ankles  is  also  common,  as  is  diarrhea, 
though  the  latter  is  more  frequently  associated  with  amyloid  degeneration. 
I  have  been  unable,  from  my  own  observations,  to  ascribe  as  much 
significance  to  pain  and  aching  in  the  lower  back  as  have  other  clinicians. 
The  pulse-rate,  while  abnormally  rapid  in  many  cases,  is  not  invariably 
accompanied  by  an  increase  of  arterial  tension.  Upon  the  contrary, 
it  has  been  my  experience  that  the  blood-pressure  is  frequently  under 
100  in  cases  of  nephritic  involvement  in  the  course  of  pulmonary  tuber- 
culosis. Cardiac  murmurs  have  not  been  found  unduly  frequent  or 
possessed  of  special  significance  in  these  cases. 

The  examination  of  the  urine  often  fails  to  disclose  the  presence  of 
albumin,  although  there  may  be  hyaline  and  granular  casts  in  very 
large  numbers.  The  albumin,  though  usually  found  in  amyloid  or 
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advanced  parenchymatous  change,  is,  nevertheless,  absent  in  a  surprising 
number  of  cases  in  which  the  casts  show  long-continued  irritative  and 
degenerative  change.  It  is  known  that  among  non-tuberculous  indi- 
viduals, hyaline  and  fine  granular  casts  are  recognized  in  numerous  cases, 
particularly  during  middle  life  or  later  years,  without  the  slightest  trace 
of  albumin.  They  are  also  observed  in  lithemic  patients,  whose  physical 
exercise  has  been  of  necessity  greatly  restricted  as  a  result  of  the  tuber- 
culous disease.  These  individuals  exhibit  gastro-intestinal  disturbances, 
joint  manifestations,  and  other  evidences  of  impaired  metabolism. 

It  is  not  to  be  supposed  that  in  health  resorts  the  development  of  kidney 
changes  among  pulmonary  invalids  may  be  referred  to  the  influence  of 
high  altitude,  as  some  would  have  us  believe.  Not  infrequently  I  have 
observed  the  nephritic  disturbance  to  improve  materially,  and  even 
to  disappear  altogether  upon  change  of  residence  to  lower  elevations. 
It  is  none  the  less  true,  however,  that  instances  of  similar  improvement 
are  witnessed  in  spite  of  continued  sojourn  in  elevated  regions.  Clinical 
evidence  is  assuredly  sufficient  to  refute  statements  that  residence  in 
high  altitudes  tends  to  provoke  kidney  irritation. 

It  is  probable  that  the  toxemia  responsible  for  the  development  of 
nephritis  is  produced,  to  some  extent,  by  the  microorganisms  of  mjxed 
infection,  as  well  as  by  the  irritating  products  of  imperfect  metabolism. 
The  precise  pathologic  effect  of  these  microorganisms  upon  the  sub- 
sequent course  of  pulmonary  phthisis  is  not  yet  fully  determined.  That 
a  distinct  modifying  influence  is  produced  by  the  bacteria  of  secondary 
infection  is,  however,  beyond  question.  It  is  well  established  that  the 
accompanying  bacteria  play  an  important  role  in  the  development  of 
the  pathologic  processes  common  to  pulmonary  tuberculosis,  and  serve 
to  characterize  clinically  certain  phases  of  the  disease,  but  a  clear  and 
accepted  differentiation  of  the  entire  part  assumed  by  the  several  micro- 
organisms in  the  pathogenesis  of  consumption  has  not  thus  far  been 
made. 

Some  features  of  mixed  infection  remain  the  subject  of  material 
differences  of  opinion  among  trained  observers.  Many  clinicians  regard 
all  pronounced  temperature  elevations  as  referable  directly  to  the  action 
of  secondary  microorganisms,  while  others  maintain  that  the  tubercle 
bacillus  alone  is  responsible  for  the  fever  of  pulmonary  tuberculosis. 
A  rational  interpretation  of  the  relation  of  mixed  infection  to  the  fever 
of  phthisis  points  at  least  to  an  appreciable  influence  in  cases  of  the  hectic 
type.  Chills,  sweats,  and  prostration  definitely  characterize  bacterial 
infection  of  other  organs  of  the  body.  Upon  the  other  hand,  manifesta- 
tions of  a  like  character  may  apparently  be  produced  entirely  by  the 
tubercle  bacillus.  That  absorption  of  the  toxins  of  the  bacillus  ^may 
give  rise  to  the  exhibition  of  symptoms,  simulating  the  septicemia  of 
mixed  infection,  is  suggested  by  the  frequent  results  following  an 
administration  of  the  various  preparations  of  tuberculin.  It  thus  follows 
that  the  so-called  clinical  picture  of  mixed  infection  is  not  always 
produced  solely  by  secondary  microorganisms.  It  may  result  from  the 
action  of  the  tubercle  bacillus  alone  or  in  combination  with  other  agents 
of  bacterial  infection.  The  clinical  manifestations  of  pure  tuberculous 
origin  are  not  essentially  different  from  those  dependent  upon  mixed 
infection,  the  chilly  sensations,  aching  of  limbs,  sweating,  general  prostra- 
tion, and  other  constitutional  disturbances  being  subject  to  considerable 
variation.  It  is  probable,  however,  that  in  the  majority  of  cases  the 
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so-called  hectic  fever  of  phthisis  is  associated  with  a  definite  secondary 
infection. 

It  is  generally  believed  that  a  disproportionate  effect  upon  the  cir- 
culatory apparatus,  reflexes,  and  mental  attitude  is  peculiarly  suggestive 
of  the  action  of  the  tubercle  bacilli,  while  excessive  emaciation  and 
exhaustion,  violent  cough,  copious  expectoration  in  addition  to  high 
fever,  indicate  a  probable  secondary  infection.  This  relation,  though 
commonly  observed,  does  not  invariably  obtain.  Changes  in  the  mental 
condition  and  in  the  character  of  the  circulation  are  by  no  means  a 
constant  accompaniment  of  pure  tuberculous  infection,  and  are  often 
exhibited  in  association  with  other  bacterial  infections,  even  without 
excessive  temperature  elevation.  I  have  repeatedly  observed  among 
consumptives  extreme  mental  hebetude  and  slowness  of  pulse,  without 
fever,  in  connection  with  the  microorganisms  of  mixed  infection.  In 
other  instances  of  secondary  infection  there  may  be  noted  either  excita- 
bility of  temperament  with  acceleration  of  pulse,  or  depression  of  spirits 
and  melancholia.  It  has  been  my  experience  that  dulling  of  the  intellect, 
as  previously  mentioned,  is  particularly  likely  to  occur  in  cases  of  infection 
with  the  staphylococcus  aureus. 

Rapid  emaciation,  violent  cough,  and  profuse  expectoration,  though 
more  likely  to  attend  instances  of  severe  mixed  infection,  nevertheless 
may  exist  in  the  absence  of  such  a  condition.  While  it  is  true  that  the 
breaking  down  of  tuberculous  tissue  is  facilitated  by  the  pus-producing 
organisms,  yet  the  process  of  softening  and  excavation  may  take  place 
regardless  of  the  streptococcus  or  staphylococcus.  These  latter  patho- 
genic microorganisms  unquestionably  aid  in  the  disintegration  of  the 
tubercles,  and  thus  in  the  exodus  of  the  parasite,  but  it  is  not  clear 
that  they  stimulate  the  growth  of  the  tubercle  bacilli.  Upon  the  con- 
trary, despite  the  frequent  urgency  of  symptoms  and  the  progressive 
decline  of  the  invalid,  evidence  is  not  lacking  to  support  the  theory 
that  multiplication  of  the  bacilli  is  sometimes  repressed  by  the  bacteria 
of  secondary  infection.  Several  times  recently  I  have  noted  a  com- 
plete disappearance  of  the  tubercle  bacilli  from  the  sputum  in  cases  of 
severe  mixed  infection. 

The  presence  of  secondary  microorganisms  in  the  sputum  affords 
no  reliable  measure  of  the  severity  of  the  mixed  infection.  In  fact, 
nearly  all  the  bacteria  said  to  be  responsible  for  the  clinical  manifesta- 
tions of  secondary  infection  may  be  found  in  the  throats  and  mouths 
of  apparently  healthy  people.  The  discovery  of  their  existence  in  the 
sputum  is,  therefore,  robbed  of  a  portion  of  its  special  significance 
unless  precautions  are  taken  to  avoid  contamination  from  the  throat 
and  mouth.  For  this  purpose  a  sterile,  cleansing  mouth- wash  consisting 
of  a  saturated  solution  of  boric  acid  may  be  used  before  the  sputum  is 
expectorated.  This  is  washed  with  sterile  water  and  a  portion  selected 
for  examination  from  the  center  of  the  mass.  Even  after  the  careful 
execution  of  these  preliminary  precautions,  the  bacterial  findings  are  not 
always  conclusive  as  regards  the  clinical  severity  of  the  infection.  The 
various  bacteria  of  secondary  infection  may  often  be  found  in  pro- 
fusion in  washed  sputum  in  the  absence  of  the  slightest  clinical  sug- 
gestion of  their  presence  in  the  tissues. 

A  study  of  the  mixed  infection  of  pulmonary  phthisis  in  connec- 
tion with  the  employment  of  bacterial  vaccines  has  demonstrated  the 
surprising  frequency  of  streptococcic,  staphylococcic,  pneumococcic, 
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and  influenza  infection,  as  shown  by  the  bacteriologic  examination 
of  the  sputum,  in  the  absence  of  temperature  elevation  or  of  other 
constitutional  symptoms  commonly  associated  with  such  conditions. 
It  also  has  been  of  some  interest  to  note,  as  intimated  previously, 
that,  in  the  majority  of  cases  of  mixed  infection,  particularly 
if  accompanied  by  well-defined  clinical  symptoms,  the  tubercle  bacilli 
have  been  considerably  less  numerous  than  in  instances  of  seemingly 
pure  tuberculous  involvement.  Upon  the  other  hand,  the  characteristic 
constitutional  evidences  of  secondary  infection  are  often  observed  in 
spite  of  failure  to  discover  the  specific  microorganism  in  the  sputum.  In- 
ability to  recognize  the  agents  of  infection  by  a  single  bacteriologic  exam- 
ination should  not  be  construed  as  negative  evidence.  It  is  frequently 
possible  to  demonstrate  the  bacterial  nature  of  the  infection  in  doubtful 
cases  only  after  very  many  examinations,  both  microscopic  and  cultural. 
In  a  considerable  number  of  cases,  however,  continued  efforts  toward 
the  detection  of  the  microorganisms  remain  utterly  futile,  even  in  asso- 
ciation with  clinical  evidences  of  severe  secondary  infection.  Thus  it 
is  clear  that  manifestations  suggesting  the  existence  of  this  condition 
may  be  exhibited  in  some  cases  of  purely  tuberculous  origin,  an 
assumption  apparently  confirmed  by  clinical  experience  and  bacteriologic 
investigation. 

The  recognition  of  mixed  infection,  therefore,  is  attained  at  times 
with  much  difficulty,  its  differentiation  from  miliary  tuberculosis  in 
particular  often  being  obscure  and  imperfect.  During  a  comparatively 
short  ^period  of  time  the  symptoms  of  the  two  conditions  may  appear 
practically  identical.  The  recognition  of  the  microorganisms  in  the 
sputum  is  not  of  itself  sufficient  to  establish  definitely  the  diagnosis  of 
a  mixed  infection  as  the  sole  responsible  cause  for  the  clinical  mani- 
festations. As  already  stated,  these  microorganisms  in  the  absence 
of  symptoms  are  sometimes  found  in  profusion  despite  careful  technic, 
and,  further,  the  agents  of  bacterial  infection  in  the  sputum  may  co- 
exist with  the  development  of  miliary  tuberculosis.  'It  is  not  always 
permissible  in  these  cases  to  reach  a  positive  diagnosis  of  miliary  tu- 
berculosis merely  upon  the  exclusion  of  secondary  infection  as  the  result 
of  negative  bacteriologic  examinations. 

The  diagnosis  of  this  condition  must  be  determined  upon  the  basis 
of  the  principles  previously  enumerated  in  connection  with  miliary 
tuberculosis,  involving  a  systematic  physical  examination  and  a  well- 
considered  analysis  of  all  available  clinical  data.  For  general  pur- 
poses, it  is  often  reasonably  safe  to  assume  provisionally  that  the  condition 
is  one  of  mixed  infection,  and  to  recognize  only  the  remote  possibility  of 
a  miliary  involvement,  provided  the  clinical  manifestations  suggestive 
of  the  former  are  reinforced  by  the  discovery  of  the  microorganisms  in  the 
sputum.  It  is  claimed  that  repeated  observations  of  the  opsonic  index 
may^sometimes  suffice  to  establish  a  definite  diagnosis  in  cases  previously 
admitting  of  reasonable  doubt.  In  the  enthusiasm  attending  recent 
laboratory  aids  to  diagnosis  care  should  be  exercised  not  to  overlook 
important  clinical  features.  The  fever  of  miliary  tuberculosis  is  not 
subject  to  the  same  degree  of  fluctuation  as  that  of  mixed  infection, 
is  less  often  associated  with  chills,  but  is  attended  more  frequently  by 
headache,  dyspnea,  and  mental  symptoms.  With  the  early  development 
of  motor  disturbances,  discoverable  upon  careful  examination,  all  possi- 
bility of  error  is  removed. 
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Prognosis  of  Mixed  Infections. — The  prognosis  of  all  mixed  infec- 
tions characterized  by  clinical  symptoms  is  primarily  identical  with  the 
prognostic  significance  attaching  to  fever,  which  has  been  described. 
The  outlook  for  the  patient  must  be  adjudged  largely  in  accordance 
with  the  principles  outlined  in  connection  with  a  persisting  fever.  The 
prognosis  is  grave  not  merely  from  the  presence  of  fever,  but  from  its 
continuance.  Many  cases  with  long-continued  mixed  infection  of  great 
severity  sometimes  respond  to  appropriate  treatment. 

The  prime  obligation  of  the  medical  attendant  relates,  as  far  as  pos- 
sible, to  remedial  rather  than  palliative  measures.  No  practice  can  be 
more  superficial  than  the  effort  to  lower  temperature  temporarily  through 
medicinal  or  hydrotherapeutic  agencies,  without  immediate  recourse  to 
the  employment  of  other  means  tending  to  prevent  its  recurrence.  Night- 
sweats,  diarrhea,  cough,  and  even  hemorrhages  may  be  treated  as  they 
arise,  through  methods  found  to  be  productive  of  temporary  relief,  but 
the  fever  of  sepsis  demands  far  more  than  the  employment  of  measures 
to  increase  the  comfort  of  the  patient.  If  the  policy  of  laissez  faire  is 
instituted,  the  future  contains  nothing  for  the  patient  but  speedy  disaster. 
If  active  steps  are  taken  to  combat  the  sepsis  of  mixed  infection,  the 
condition  of  the  invalid  is  in  no  wise  made  worse,  even  in  the  event  of 
failure,  and  in  many  cases  the  results  obtained  are  most  gratifying. 
The  measures  which  I  have  been  in  the  habit  of  employing  for  many 
years  are — (1)  The  complete  interpretation  of  the  rest  treatment; 

(2)  the  employment  of  the  antistreptococcic  serum  (now  seldom  used) ; 

(3)  the    administration  of  the    bacterial    vaccines    derived    from   the 
sputum  of  the  patient,  as  suggested  by  Wright. 

Management. — The  preliminary  essential  factor  in  the  control  of 
fever  is  rest.  Its  effect  is  often  remarkable,  provided  the  invalid  is  kept 
in  bed  at  all  times.  Coincident  with  the  reduction  of  temperature 
there  is  a  corresponding  improvement  of  appetite,  digestion,  and  assimi- 
lation, with  resulting  increased  nutrition  and  greater  powers  of  resistance. 
In  some  cases  the  diminution  of  fever  takes  place  a  few  days  after  the 
adoption  of  the  recumbent  position.  There  are  many  patients,  however, 
who  exhibit  at  first  but  slight  subsidence  of  temperature  elevation,  months 
sometimes  elapsing  before  the  fever  recedes  to  the  neighborhood  of 
100°  F.  While  the  prolonged  indefinite  period  of  rest  constitutes  a 
trial  to  one's  patience  and  courage,  the  invalid  is  constantly  laying  the 
foundation  for  a  possible  ultimate  and  complete  recession  to  normal. 
Any  special  deviation  from  the  strict  interpretation  of  the  principles  of 
the  rest  treatment,  even  for  a  short  time,  is  inevitably  destined  to  result 
in  failure.  This  method  should  be  adopted  as  a  preliminary  measure 
in  all  cases  presenting  the  septic  fever  of  advanced  tuberculosis,  save 
in  the  presence  of  such  special  indications  as  demand  prompt  recourse 
to  more  radical  procedures.  Whenever,  from  the  antecedent  history, 
it  is  apparent  that  the  continuance  of  the  rest  treatment  offers  no  reason- 
able assurance  of  success,  refusal  to  resort  to  specific  medication,  even 
if  believed  of  doubtful  utility,  represents,  nevertheless,  culpable  negligence 
on  the  part  of  the  physician. 

In  a  few  cases  conspicuously  gratifying  results  have  been  obtained 
by  the  administration  of  the  antistreptococcic  serum.  In  former  years  a 
justification  for  the  employment  of  this  agent,  concerning  which  com- 
paratively little  was  known  and  the  clinical  effects  of  which  were  not 
invariably  favorable,  was  found  in  the  unfortunate  prognostic  import 
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of  continued  high  fever.  While  the  rationale  of  its  administration  has 
been  incapable  of  bacteriologic  demonstration,  practical  results,  far 
beyond  the  limits  of  laboratory  knowledge,  were  sometimes  obtained. 
No  medical  growth  can  take  place  without  recourse  to  investigation 
and  experiment.  Development  should  take  place  along  clinical  lines, 
as  well  as  from  the  results  of  laboratory  research.  It  is  known  that  in 
streptococcic  infections  the  toxins  are  inclosed  within  the  micro- 
organism itself,  constituting  an  endotoxin,  hence  a  neutralization  of 
the  toxins,  as  in  tetanus  or  diphtheria,  is  impossible.  It  has  been 
shown  by  Bordet,  von  Lingelsheim,  and  Denys  that  in  animals,  fol- 
lowing the  administration  of  an  antistreptococcic  serum,  a  previously 
existing  negative  chemotaxis  is  converted  into  a  positive  one.  As 
the  repellant  action  between  the  microorganisms  and  the  leukocytes  is 
changed  into  an  attraction,  there  is  afforded  added  opportunity  for 
the  inglobing  and  digesting  of  the  streptococci.  Thus  far  the  results 
obtained  in  animal  experimentation  have  not  been  found  to  hold  true 
in  man.  This,  however,  should  not  be  construed  as  sufficient  to  con- 
traindicate  altogether  the  administration  of  the  serum,  for  the  clinical 
evidence  of  its  value  in  a  small  number  of  cases  appears  incon- 
trovertible. 

The  results  of  my  observation  attending  the  use  of  the  antistrepto- 
coccic serum  were  reported  six  years  ago.  A  considerable  experience 
since  then  has  emphasized  the  conviction  as  to  its  utility  in  desperate 
cases,  failing  to  exhibit  improvement  through  other  means.  While 
thoroughly  cognizant  of  some  of  the  disadvantages  attending  its  employ- 
ment, I  have  seen  thus  far  no  valid  reason  to  discountenance  its  tentative 
administration  in  a  few  properly  selected  cases.  The  particular  type  of 
cases  in  which  there  has  been  afforded  a  justification  for  the  use  of  the 
serum  must  be  understood  to  be  that  class  exhibiting  well-defined 
clinical  and  bacteriologic  evidence  of  streptococcic  infection,  and  associ- 
ated with  such  constitutional  disturbances  as  chills,  irregular  elevations 
of  temperature,  sweats,  and  general  prostration.  Any  physician  having 
considerable  experience  in  the  management  of  tuberculosis,  and  con- 
stantly brought  into  intimate  association  with  the  disease,  must  recog- 
nize the  great  significance  of  a  pronounced  streptococcic  infection 
in  many  cases.  There  is  ever  impressed  upon  the  medical  attendant  an 
appreciation  of  the  disproportion  frequently  existing  between  the  physical 
signs  and  the  general  condition  of  the  patient.  Many  with  comparatively 
slight  activity  of  the  tuberculous  process,  and  with  small  areas  of  pul- 
monary involvement,  in  the  presence  of  this  infection  have  been  forced 
to  an  irresistible  decline.  My  conclusions,  previously  reported,  are 
briefly  summarized  as  follows : 

1.  About  one  case  out  of  every  four  or  five  may  reasonably  be  ex- 
pected to  exhibit  an  appreciable  diminution  of  temperature  by  the  end 
of  a  week  or  ten  days. 

2.  The  remaining  cases  do  not  show  any  bad  results  from  its  employ- 
ment, other  than  the  occasional  intolerance  of  the  system  for  the  serum 
of  the  horse. 

3.  This  so-called  reaction,  which  is  independent  of  the  specific  nature 
of  the  remedy,  but  common  to  all  other  serum  preparations,  bears  no 
relation  to  the  ultimate  results  obtained. 

4.  Some  cases  show  marked  improvement  in  spite  of  temporary 
discomfort  in  the  way  of  chills,  fever,  urticaria,  and  painful  swelling, 
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with  stiffness  of  the  joints,  while  others  exhibit  no  improvement,  although 
there  is  entire  absence  of  constitutional  disturbance. 

5.  Reaction  may  take  place  within  twelve  hours  after  the  use  of  the 
serum,  or  it  may  be  delayed  for  six  weeks. 

6.  Occasionally  the  improvement  is  indefinitely  delayed  until  the 
occurrence  of  the  reaction,  following  which  there  may  be  complete  and 
enduring  subsidence  of  the  fever. 

7.  As  a  result  of  the  serum,  the  temperature  may  either  subside  to 
normal,  or  be  reduced  several  degrees,  remaining,  however,  somewhat 
elevated. 

8.  I  have  not  been  in  favor  of  its  continued  subcutaneous  employ- 
ment, and  have  given,  as  a  rule,  not  over  four  or  five  doses  at  intervals 
of  one  or  two  days. 

9.  I  have  occasionally  practised  the  tentative  administration  of  the 
remedy  by  the  rectum  for  ten  or  twelve  doses  before  resorting  to  its 
hypodermatic  use,  in  order  to  avoid  the  discomfort  which  sometimes 
follows  its  injection  into  the  tissues,  but  have  been  unable  to  secure 
satisfying  results  from  this  method. 

10.  I  have  seen  unquestionable   good  attend  its  use  in  a  very  few 
even  when  streptococci  were  not  found  in  the  sputum. 

The  foregoing  considerations  pertaining  to  the  use  of  the  antistrepto- 
coccic  serum  are  introduced  in  justification  of  its  employment  by  physi- 
cians, who  are  unable  to  avail  themselves  of  the  recent  advantages  offered 
by  the  use  of  the  bacterial  vaccines,  to  which  detailed  reference  will  be 
made  in  a  later  chapter.  The  scope  of  their  application,  particularly 
in  connection  with  the  opsonic  index,  is  of  necessity  greatly  limited 
among  general  practitioners  by  the  absence  of  laboratory  equipment 
and  training.  Under  such  circumstances  recourse  to  the  antistrepto- 
coccic  serum  in  cases  of  severe  streptococcic  infection  is  not  only  justi- 
fied, but  in  some  cases  demanded. 

The  principle  upon  which  depends  the  elaboration  of  an  artificial 
resistance  to  infection  will  be  discussed  in  a  following  chapter.  Through 
the  genius  and  indomitable  labor  of  Sir  A.  E.  Wright,  certain  valuable 
contributions  have  been  made  to  the  elucidation  of  the  complex  mechanism 
of  immunity.  The  chief  of  these  discoveries  related  to  an  unsuspected 
substance  in  the  blood,  to  which  he  gave  the  term  "opsonin,"  and  which 
was  found  to  act  on  the  bacteria.  It  is  the  function  of  this  element 
to  prepare  the  bacteria  for  inglobing  by  the  leukocytes.  Wright  found 
that  these  opsonins  could  be  increased  in  the  blood  by  the  introduction 
of  cultures  of  dead  bacteria.  Bacteria  suitably  prepared  for  injection 
were  called  by  him  " vaccines.''  A  description  of  the  preparation  of 
vaccines  occurs  in  connection  with  Specific  Treatment.  His  elaborate 
technic  for  the  precise  determination  of  the  opsonic  power,  with  reference 
to  the  various  forms  of  bacterial  invasion,  will  be  reviewed  in  detail, 
together  with  brief  mention  of  present  knowledge  regarding  the  principles 
of  opsonic  therapy.  The  practical  application  of  vaccine  therapy  to  cases 
of  secondary  infection  accompanying  pulmonary  tuberculosis  I  have 
made  the  subject  of  considerable  clinical  study.  My  observations  have 
been  actuated  largely  by  reason  of  the  frequent  unreliability  of  the  anti- 
streptococcic  serum  and  its  other  obvious  disadvantages.  An  effort  was 
also  made  to  ascertain,  if  possible,  the  results  to  be  obtained  from  the 
employment  of  tuberculin  medication,  in  cases  of  pulmonary  tuberculosis 
uncomplicated  by  mixed  infection.  In  view  of  the  fact  that  there  were 
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embraced  cases  of  pure  tuberculous  involvement  as  well  as  of  secondary 
infection,  further  discussion  of  the  subject  will  be  reserved  for  the  con- 
sideration of  Specific  Medication  in  Pulmonary  Tuberculosis. 


CHAPTER  LXXXIII 
PREGNANCY 

PREGNANCY  as  a  complication  of  pulmonary  tuberculosis  is  almost 
universally  believed  to  be  distinctly  detrimental  to  the  health  of  the 
consumptive,  regardless  of  the  extent  or  activity  of  the  disease.  Some 
observers  assert  that  the  harmful  effects  may  be  expected  to  develop 
shortly  after  conception  has  taken  place,  and  continue  without  interrup- 
tion until  the  termination  of  labor  or  convalescence  from  the  puerperal 
period.  The  majority  of  clinicians,  however,  incline  to  the  belief  that 
the  unfavorable  influence  of  pregnancy  upon  the  course  of  pulmonary 
phthisis  is  chiefly  exerted  after  childbirth.  Nearly  all  agree  that  the 
combined  effect  of  pregnancy,  the  puerperium,  and  lactation  constitutes 
a  tremendous  tax  upon  the  physical  energies  of  the  consumptive,  and 
directly  lowers  the  powers  of  resistance.  In  view  of  the  clinical  observa- 
tions as  to  the  frequent  increased  activity  of  the  tuberculous  process 
after  childbirth,  with  a  progressive  subsequent  decline,  pregnancy  has 
come  to  be  generally  regarded  as  a  factor  of  grave  prognostic  import 
among  such  patients.  Tremblay  has  reported  a  large  percentage  of 
deaths  after  pregnancy,  and  calls  attention  to  the  lowered  general  vitality 
and  comparatively  slight  resistance  to  the  action  of  the  tubercle  bacillus 
at  such  a  time.  He  also  reports  151  patients  who  exhibited  the  first 
manifestations  of  tuberculous  infection  either  during  pregnancy  or  after 
the  birth  of  the  child,  53  per  cent,  of  whom  are  dead.  Patients  submitting 
to  therapeutic  abortion  exhibited  highly  satisfactory  results.  He  believes 
that  operation  should  be  performed  in  every  instance  when  pregnancy 
is  recognized  in  the  early  months. 

Instances  of  actual  improvement  in  the  condition  of  the  tuberculous 
lungs  as  a  result  of  concurring  pregnancy  have  rarely  been  recorded. 
It  is  but  natural,  therefore,  that  pulmonary  invalids  should  have  been 
instructed  as  to  the  inadvisability  of  marriage,  the  imperative  avoidance 
of  conception,  and  even  the  expediency  of  a  speedy  termination  of  preg- 
nancy. It  is  true  that  a  complete  justification  for  such  advice  often 
obtains  in  special  instances,  when  efforts  toward  the  preservation  of  the 
tuberculous  mother  properly  become  the  paramount  consideration. 
It  is  not  invariably  the  case,  however,  that  such  precipitate  action  is 
warranted. 

The  existence  of  pregnancy  per  se}  irrespective  of  important  features 
inherent  in  the  individual  case,  is  not  to  be  regarded  as  necessarily 
inimical  to  the  welfare  of  the  consumptive,  nor  as  prima  facie  justifica- 
tion for  the  performance  of  abortion.  Its  development  among  pul- 
monary invalids  as  a  class  is  assuredly  to  be  deplored,  and  unfortunate 
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results  must  of  necessity  be  expected  in  a  large  number  of  cases,  if  the 
pregnancy  is  permitted  to  continue  to  full  term.  It  is  to  be  remembered, 
however,  that  generalizing  statements  concerning  the  influence  of  preg- 
nancy upon  consumption  are  not  always  correct  in  their  individual 
application.  As  a  matter  of  fact,  each  case  is  worthy  of  thoughtful, 
well-considered  action  based  upon  the  merits  of  its  several  features. 

The  conditions  obtaining  in  special  cases  may  suggest  the  advis- 
ability of  prolonged,  detailed  observation,  and  in  others  demand  recourse 
to  prompt  and  energetic  measures  in  the  way  of  surgical  relief.  Unfor- 
tunately, the  great  majority  of  cases  are  adjudged  in  accordance  with 
hastily  formed  opinions,  or  even  preconceived  notions  as  to  routine 
principles  of  procedure.  The  practical  lessons  taught  by  a  considerable 
experience  among  such  a  class  of  invalids  are  somewhat  surprising  in 
the  light  of  generally  accepted  views.  No  denial  can  be  made  of  the 
deleterious  effect  of  pregnancy  upon  a  vast  number  of  pulmonary  invalids, 
but  such  influence  is  by  no  means  invariable.  It  is  not  always  clear 
that  the  rapid  progress  of  the  tuberculous  affection  after  childbirth  is 
distinctly  referable  to  the  pregnancy  or  the  puerperal  period. 

It  is  well  known  that  conception  may  take  place  at  almost  any  time 
during  the  course  of  pulmonary  tuberculosis,  even  in  far-advanced 
stages  of  the  disease.  Among  so  desperate  a  class,  a  rapid  progressive 
deterioration  of  the  physical  condition,  with  a  fatal  termination,  may 
be  reasonably  expected  by  the  end  of  one  year,  with  or  without  the 
added  influence  of  pregnancy.  It  is  thoroughly  substantiated  that 
the  effect  of  pregnancy  upon  the  general  health,  and  the  course  of 
the  pulmonary  involvement  may  be  decidedly  favorable  in  a  few  in- 
stances. I  have  observed  several  patients  who  presented,  during  the 
entire  period  of  pregnancy,  and  particularly  in  the  earlier  months,  re- 
markable evidences  of  general  and  pulmonary  improvement.  This 
was  often  illustrated  by  increase  of  weight  and  strength,  diminution  of 
cough  and  expectoration,  and  reduction  of  the  temperature. 

The  nausea  and  vomiting  commonly  incident  to  early  pregnancy  are 
often  singularly  lacking  among  consumptives,  thus  precluding  a  diminu- 
tion in  the  ingestion  of  food  and  the  consequent  loss  of  nutrition.  On 
the  contrary,  the  appetite  is  sometimes  materially  enhanced,  and  the 
digestion  unimpaired  or  improved,  with  resulting  gain  in  weight.  It  is 
certainly  true  that  physiologic  processes,  previously  dormant,  are  often 
stimulated  to  such  a  degree  as  to  produce  a  change  in  the  general  nutrition 
of  the  utmost  benefit.  I  have  been  privileged  to  observe  in  a  few  cases 
during  pregnancy,  even  a  complete  disappearance  of  all  the  subjective 
and  physical  evidences  of  pulmonary  tuberculosis,  which  previously 
had  been  persistent  for  several  years.  I  have  in  mind  two  conspicuous 
instances  of  advanced  tuberculous  infection  of  several  years'  duration, 
in  which  the  development  of  pregnancy  proved  of  undoubted  benefit. 
In  each  case  the  pulmonary  process  became  entirely  arrested  during 
pregnancy,  and  was  not  followed  by  a  renewed  activity  of  the  infection 
after  the  termination  of  labor.  For  the  sake  of  exactitude  the  two 
cases  are  briefly  reported  as  follows: 

Case  1. — A  woman,  twenty-six  years  old,  consulted  me  in  March, 
1901,  two  and  one-half  years  after  arrival  in  Colorado,  and  five  years 
after  the  development  of  pulmonary  tuberculosis.  There  had  taken 
place  a  loss  of  twenty-five  pounds  in  weight.  The  cough  and  expectora- 
tion were  moderate,  and  the  general  condition  good.  There  was  ex- 
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tensive  involvement  of  the  left  lung,  moist  rales  being  readily  detected 
upon  easy  respiration  from  apex  to  base,  both  front  and  back,  with 
considerable  consolidation  in  the  upper  portion.  In  the  right  side  there 
was  slight  infiltration  with  moist  rales  at  the  apex.  Bacilli  were  numerous. 
During  the  first  two  years  that  she  remained  under  my  observation, 
in  spite  of  a  material  gain  in  weight,  there  developed  unmistakable  evi- 
dences of  an  increased  activity  of  the  tuberculous  process.  The  cough 
and  expectoration  perceptibly  increased,  dyspnea  became  much  more 
pronounced,  the  pulse  accelerated,  and  physical  evidences  of  begin- 
ning cavity  formation  were  recognized  in  the  left  upper  front.  She  then 
became  pregnant,  and  shortly  afterward  suffered  to  an  unusual  degree 
from  nausea  and  vomiting,  until,  at  the  end  of  two  months,  she  reluctantly 
consented  to  the  evacuation  of  the  uterus.  This  procedure  had  pre- 
viously been  advised  upon  the  score  of  the  extensive  active  tuber- 
culous involvement,  and  the  interference  with  proper  nutrition.  The 
patient  recovered  rapidly  from  the  effects  of  the  curetment  performed  by 
Dr.  W.  S.  Bagot.  At  the  end  of  two  years  she  again  became  pregnant 
and  prompt  interference  was  advised.  There  had  developed  a  large 
cavity  in  the  left  upper  lobe  below  the  clavicle,  and  moist  rales  were 
recognized  throughout  the  left  lung,  and  in  the  right  apex  to  the  third 
rib.  There  was  a  loss  of  ten  or  fifteen  pounds  in  weight  with  par- 
oxysmal cough,  copious  expectoration,  slight  temperature  elevation, 
and  moderate  dyspnea.  All  efforts  to  influence  the  patient  to  consent 
to  the  termination  of  the  pregnancy  were  unavailing,  nausea  and  vomiting 
being  comparatively  insignificant.  After  the  second  month  there  ensued 
a  diminution  of  cough  and  expectoration,  and  the  beginning  of  a  remark- 
able gain  in  weight,  which  continued  for  months  after  childbirth.  With 
improvement  in  the  general  condition,  there  took  place  a  diminution  in  the 
activity  of  the  tuberculous  infection,  as  shown  by  the  lessened  amount 
of  moisture  upon  examination.  At  the  expiration  of  her  period  of 
pregnancy  she  had  attained  a  very  material  gain  in  weight,  and  there 
was  an  entire  disappearance  of  cough  and  expectoration.  Fine  clicks 
at  each  apex  were  barely  recognized  at  the  end  of  inspiration  following 
a  cough.  Labor  was  exceedingly  difficult  and  exhausting,  the  presenta- 
tion being  a  breech,  and  the  progress  necessarily  slow  in  spite  of  strong 
uterine  contractions.  The  patient  was  not  allowed  to  nurse  the  child, 
nor  to  share  to  any  extent  in  the  responsibilities  involved  in  the  care  of 
the  infant.  The  remarkable  improvement,  noted  for  the  first  time  during 
the  course  of  the  pregnancy,  was  continued  without  interruption  during 
the  following  year.  The  patient  was  permitted  to  return  home  in  1906, 
exhibiting  at  that  time,  upon  examination,  no  evidence  of  any  existing 
active  tuberculous  involvement.  There  was  entire  absence  of  moisture 
in  the  finer  bronchi,  as  well  as  of  cough  and  expectoration.  She  displayed 
a  gain  of  fully  fifty  pounds  in  weight,  and  thus  far  has  suffered  no  relapse. 
Upon  the  basis  of  the  clinical  evidence,  it  is  reasonable  to  assume  that 
the  pregnancy  constituted  an  important  factor  in  restoring  the  patient 
to  a  life  of  usefulness  and  comparative  health. 

Case  2. — A  woman,  aged  twenty-two  years,  consulted  me  imme- 
diately upon  arrival  in  Colorado  in  February,  1903,  three  years  after 
the  development  of  pulmonary  tuberculosis.  There  was  a  loss  of  thirty 
pounds  in  weight  and  an  excessive  cough.  The  expectoration  amounted 
to  eight  ounces  in  twenty-four  hours  and  contained  numerous  bacilli. 
There  were  daily  temperature  elevations  of  two  or  three  degrees  arid 
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marked  dyspnea.  Examination  disclosed  extensive  active  tuberculous 
involvement  of  the  left  lung,  with  areas  of  consolidation,  and  moist 
rales  from  apex  to  base,  front  and  back.  A  beginning  tuberculous 
infection  of  the  right  apex  was  noted.  During  the  following  eighteen 
months  there  was  exhibited  a  progressive  improvement  in  all  respects. 
A  gain  of  forty-five  pounds  in  weight  was  established,  with  correspond- 
ing improvement  in  the  pulmonary  condition.  She  then  moved  to 
another  city  in  Colorado,  and  did  not  come  under  my  observation  again 
until  late  in  1905,  when  she  was  found  to  have  lost  nearly  twenty 
pounds  and  to  have  experienced  a  decided  increase  of  the  cough  and 
expectoration.  Upon  examination  moist  rales  were  readily  detected 
from  apex  to  base  upon  the  left  side.  Efforts  to  increase  nutrition  and 
promote  the  general  condition  were  unavailing  until  she  became  preg- 
nant in  the  late  spring  of  1906.  Thereupon  there  developed  a  remark- 
able improvement  in  appetite  and  digestion.  This  was  the  precursor 
of  a  pronounced  gain  in  weight,  with  an  eventual  disappearance  of 
the  cough  and  expectoration.  She  was  examined  in  the  early  fall,  and 
for  the  first  time  since  coming  to  Colorado,  there  was  an  entire  absence 
of  physical  signs.  The  gain  thus  established  during,  and  presumably 
as  a  result  of,  the  pregnancy  has  been  maintained  to  the  present  time. 

Several  other  cases  have  been  observed  which  illustrate  the  coinci- 
dence of  an  undoubted  improvement  in  the  general  condition  and  in 
the  physical  signs  during  the  period  of  pregnancy.  In  these  cases  the 
clinical  data  strongly  suggested  a  relation  of  cause  and  effect.  A  fever 
previously  persistent  has  been  found,  in  exceptional  instances,  to  disappear 
with  the  development  of  pregnancy.  It  is  but  fair  to  state  that  the 
improvement  was  usually  quite  unexpected,  in  some  cases,  premature 
delivery  having  been  recommended  and  refused.  It  is  apparent  that 
pregnancy  is  not  always  distinctly  detrimental  to  the  interests  of  the 
consumptive,  that  some  patients  may  secure  a  temporary  gain  during 
the  period  of  gestation,  and  that  a  few  through  its  influence  may  derive 
permanent  benefit. 

In  addition  to  the  extent,  nature,  and  degree  of  activity  of  the  tuber- 
culous lesions,  the  amount  of  fever  and  loss  of  weight  are  vitally  im- 
portant considerations  in  the  determination  of  a  rational  course  of 
procedure.  An  essential  feature  is  the  recognition,  during  the  first 
few  months  of  pregnancy,  of  any  appreciable  change  in  the  cough,  ex- 
pectoration, nutrition,  temperature,  and  physical  signs.  The  present 
nutrition  of  the  invalid,  together  with  the  number  and  history  of  pre- 
vious pregnancies,  must  be  regarded  as  of  great  importance  in  estimating 
the  probable  influence  to  be  exerted  during  succeeding  child-bearing 
periods.  In  general  it  may  be  assumed  that  greatly  impaired  nutri- 
tion is  in  itself  a  distinct  contraindication  to  the  continuance  of 
pregnancy.  It  has  been  asserted  by  some  clinicians  that  repeated 
gestations  are  uniformly  productive  of  unfortunate  results.  I  have  not 
found  this  to  be  invariably  true.  Several  patients  have  been  observed 
who  have  apparently  undergone  the  second  and  third  accouchement 
quite  as  well  as  the  first.  The  following  case  is  of  some  interest: 

A  woman,  thirty-three  years  of  age,  after  three  years'  residence  in 
Colorado,  came  under  my  observation  in  December,  1896,  five  years 
after  the  onset  of  a  tuberculous  infection.  She  was  at  that  time  four 
and  one-half  months  pregnant,  and  had  already  borne  six  children, 
all  living  and  in  good  health.  She  had  done  her  own  housework  in 
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addition  to  caring  for  the  children.  There  was  a  loss  of  nearly  twenty 
pounds  in  weight,  slight  cough  and  expectoration,  and  well-defined 
physical  evidences  of  tuberculous  lesions  at  each  apex.  The  confine- 
ment was  normal  and  followed  by  no  appreciable  tendency  toward 
further  decline.  The  patient  eventually  secured  a  complete  and  per- 
manent arrest  of  the  tuberculous  process,  with  disappearance  of  cough, 
expectoration,  and  physical  signs  of  active  infection. 

It  is  a  matter  of  common  clinical  observation  that  some  patients, 
in  spite  of  improvement  during  the  period  of  pregnancy,  exhibit  a  rapid 
decline  following  parturition.  Just  why  this  phenomenon  should  take 
place  is  somewhat  difficult  of  satisfactory  explanation.  It  cannot  be 
that  such  results  are  referable  to  the  mere  process  of  labor,  with  its 
attending  pain  and  exhaustion,  for  an  unfavorable  influence  is  not  in- 
frequently exerted  even  after  a  brief  and  easy  parturition.  It  is  also 
questionable  if  the  mere  emptying  of  the  uterus  produces  so  complete 
a  change  in  the  physiologic  processes  as  to  bring  about  a  renewed  activity 
of  the  tuberculous  lesions.  It  is  quite  probable  that,  to  some  extent, 
the  unfortunate  clinical  results  are  referable  to  the  burdens  of  motherhood, 
the  frequent  lactation,  the  confinement  to  the  house,  and  the  added 
responsibilities  incident  to  the  care  of  the  child. 

But  slight,  if  any,  unfavorable  effect  of  the  labor  may  be  anticipated 
in  most  cases,  if  the  confinement  is  terminated  as  quickly  as  possible 
under  the  judicious  employment  of  anesthesia.  This  should  be  followed 
by  immediate  bandaging  of  the  breasts  and  the  avoidance  of  lactation, 
the  placing  of  the  invalid  upon  vigorous  supporting  treatment,  and 
adherence  to  a  rational  system  of  living. 

It  sometimes  happens  that  a  premature  termination  of  labor  is  attended 
by  distinctly  unfavorable  results,  often  in  excess  of  those  exhibited 
after  normal  parturition.  Patients  presenting  definite  evidences  of 
improvement  during  the  earlier  months  of  pregnancy  have  been  observed 
to  undergo  a  pronounced  decline  following  an  accidental  miscarriage. 
This  is  referable  in  part  to  excessive  loss  of  blood  and  the  resulting  ex- 
haustion, but  a  general  decline  sometimes  follows  the  evacuation  of  the 
uterus  by  artificial  means.  This  is  much  less  likely  to  take  place,  however, 
following  prompt  and  thorough  curetment  during  anesthesia,  than  after 
tedious  and  painful  methods  of  producing  abortion.  The  insertion  of 
catheters,  bougies,  and  sounds,  though  sometimes  thought  to  be  indicated 
in  cases  of  advanced  phthisis  on  account  of  objections  to  the  administra- 
tion of  an  anesthetic,  is,  upon  the  whole,  worthy  of  condemnation.  As 
stated  in  connection  with  the  discussion  of  surgical  operations  upon 
pulmonary  invalids,  the  dangers  and  disadvantages  of  anesthesia  to  such 
patients  are  greatly  overestimated. 

A  painless  and  speedy  evacuation  of  the  uterus  is  seldom,  if  ever, 
attended  by  unpleasant  results,  while  prolonged  efforts  to  expel  the 
fetus  by  means  of  uterine  contractions,  excited  through  the  presence  of 
a  foreign  body,  are  often  productive  of  serious  hemorrhage  and  pro- 
found physical  exhaustion.  It  is  chiefly  amidst  such  conditions  that 
consumptives  are  observed  to  do  badly  following  miscarriage.  I  re- 
call the  case  of  a  woman  of  twenty-three,  who  came  to  Colorado  in 
1903,  three  months  pregnant,  presenting  the  history  of  a  tuberculous 
infection  immediately  following  a  miscarriage  two  years  previously. 
There  were  excessive  cough  and  copious  expectoration,  moderate  loss 
of  weight,  slight  temperature  elevation,  with  active  tuberculous  infection 
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of  the  left  lung  from  apex  to  base,  front  and  back.  Throughout  this 
region  there  were  signs  of  slight  consolidation,  with  moist  rales  upon 
easy  breathing.  The  patient  exhibited  a  pronounced  improvement 
during  the  first  month  in  Colorado,  there  taking  place  a  diminution  of 
cough  and  expectoration  and  a  materially  improved  nutrition.  Upon 
induction  of  premature  labor  by  the  insertion  of  a  catheter  in  the  hands 
of  a  surgical  colleague,  the  uterus  was  finally  emptied  after  the  lapse  of 
thirty-six  hours.  This  was  followed  by  an  immediate  exacerbation  of 
fever  and  other  unfavorable  symptoms,  representing  the  beginning 
of  a  relentless  decline,  which  was  terminated  by  her  death  a  few  months 
subsequently.  In  this  instance  the  influence  of  the  pregnancy  itself 
had  not  been  harmful,  but  the  induction  of  premature  labor  marked 
the  onset  of  a  renewed  activity  of  the  tuberculous  process. 

It  is  clear  that  no  general  rule  may  be  formulated  relative  to  the 
effect  of  pregnancy  upon  pulmonary  tuberculosis  which  can  be  properly 
applicable  to  all  cases. 

The  preceding  course  of  remark  is  not  to  be  construed  in  advocacy 
of  an  invariable  continuation  of  pregnancy,  but  more  as  an  emphasis 
to  the  fact  that  the  effect  of  this  condition  is  not  always  detrimental, 
and  that  unfortunate  results  often  attend  precipitate  interference. 


CHAPTER  LXXXIV 

SYPHILIS 

THE  coexistence  of  syphilis  and  tuberculosis  is  much  more  frequent 
than  generally  supposed,  but  the  precise  relation  of  the  two  infections 
to  each  other  remains  somewhat  doubtful.  The  dual  association  of 
these  diseases,  which  represent  the  two  most  frequent  and  dreaded 
scourges  to  which  mankind  is  subject,  is  of  special  interest  to  the  clinician 
by  virtue  of  the  influence  exerted  by  one  infection  upon  the  other, 
and  the  possibilities  of  error  in  the  differential  diagnosis  of  the 
thoracic  manifestations. 

The  common  relation  of  syphilis  to  tuberculosis  consists  of — (1)  the 
influence  of  syphilis  upon  the  vulnerability  of  the  tissues  to  future  tuber- 
culous infection;  (2)  the  effect  of  syphilis  upon  the  course  of  a  previously 
acquired  tuberculosis;  (3)  the  modifying  action  of  tuberculosis  upon 
syphilitic  infections  of  remote  and  recent  origin. 

Various  widely  conflicting  views  have  been  expressed  by  observers 
as  to  the  clinical  results  exhibited  by  the  combination  of  the  two  diseases. 
The  somewhat  singular  divergence  of  opinion  is  perhaps  explainable  by 
the  failure  of  clinicians  to  recognize  the  same  essential  differences  of 
classification.  Thus  the  extent  and  character  of  the  influence  exerted 
by  one  infection  upon  the  other  are  dependent  to  a  great  degree  upon 
their  relative  development  in  point  of  time.  It  goes  without  saying, 
moreover,  that  marked  differences  exist  in  the  virulence  of  each  infection. 
Observation  of  a  large  number  of  patients  afflicted  with  both  diseases 
43 
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will  necessarily  include  some  presenting  clinical  evidences  of  an  intensely 
virulent  syphilis,  with  comparatively  insignificant  tuberculosis,  and  others 
exhibiting  an  apparently  benign  syphilitic  infection,  with  active  advanc- 
ing tuberculous  processes.  A  progressive  destructive  tendency  of  both  in- 
fections will  sometimes  be  noted,  while  among  other  individuals  the  clinical 
manifestations  incident  to  both  diseases  are  subject  to  ready  control. 

Another  important  consideration  is  the  personal  equation,  which  in- 
volves the  question  of  alcoholism  or  other  excesses,  vigor  of  constitution, 
mode  of  life,  occupation,  financial  status,  and  temperamental  peculiari- 
ties, all  vastly  influencing  the  amenability  to  treatment.  While  an  arbitrary 
classification  of  cases,  therefore,  is  not  permissible,  certain  broad  generali- 
zations are  in  order,  as  evidenced  by  the  results  of  clinical  observation. 

Hereditary  syphilis  is  known  to  predispose  toward  the  development 
of  tuberculosis.  It  is  natural  to  suppose  that  the  puny,  ill-nourished 
children  of  syphilitic  parents  should  exhibit,  as  a  result  of  their  impaired 
vitality,  a  pronounced  diminution  of  resistance  to  tuberculous  infection. 
It  has  been  shown  that,  as  regards  tuberculosis,  the  influence  of  heredity 
consists  in  most  cases  of  the  transmission  to  the  infant  of  an  enfeebled 
constitution,  with  impaired  powers  of  resistance  to  tuberculous  infection. 
In  hereditary  syphilis,  however,  a  direct  specific  taint  is  inflicted  upon 
the  child,  but  the  enfeeblement  of  constitution  is  no  less  apparent  than 
in  children  born  of  tuberculous  parents.  It  may  well  be  imagined  that 
the  physical  debility,  retardation  of  growth,  and  imperfect  development 
exhibited  as  a  result  of  infantile  syphilis  are  accompanied  by  a  corre- 
sponding weakening  of  tissue  resistance.  Clinical  observation  suggests 
that,  in  addition  to  these  incontestable  factors,  a  direct  predisposing 
influence  to  tuberculosis  is  exerted  by  the  inherited  syphilitic  taint, 
regardless  of  nutrition  or  apparent  vigor  of  constitution. 

It  cannot  be  truly  said  that  tuberculosis  attacks  only  those  syphilitic 
children  who  present  suggestive  manifestations  of  an  inherited  taint. 
I  have  frequently  noted  that  seemingly  healthy  children,  whose  parents 
have  been  admittedly  syphilitic,  after  thriving  for  one  or  two  years, 
suddenly  fall  victims  to  tuberculous  infection.  The  suggestion  derived 
from  such  an  experience,  as  to  the  ultimate  predisposing  influence  of  the 
syphilitic  virus  in  young  children,  is  of  some  interest  in  comparison 
with  the  surprisingly  few  instances  of  tuberculosis  observed  among 
children  one  or  both  of  whose  parents  were  tuberculous  at  the  time  of 
conception. 

During  many  years  of  observation  in  a  health  resort  for  pulmonary 
invalids,  comment  has  been  made  repeatedly  upon  the  comparatively 
few  cases  of  tuberculosis  in  childhood,  despite  the  existence  of  active 
infection  in  the  parents  and  of  exceptional  opportunities  for  acquired 
infection  through  almost  wanton  exposure.  Upon  the  other  hand, 
instances  of  tuberculous  development  in  children  have  not  been  infrequent 
when  a  history  of  syphilis  has  been  freely  admitted  by  a  parent,  or  its 
previous  existence  strongly  suspected.  For  the  foregoing  reasons  it 
may  be  accepted  in  general  that  the  transmission  of  hereditary  syphilis 
to  young  children  greatly  increases  the  vulnerability  of  the  tissues  to 
tuberculous  infection. 

It  is  also  probable  that  among  young  adults  the  depressing  influ- 
ence of  acquired  syphilis  increases  to  some  extent  the  susceptibility 
to  tuberculosis.  Instances  of  active  tuberculous  infection,  following 
closely  upon  the  contraction  of  syphilis,  are  not  uncommon.  There 
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is  borne  in  mind  the  case  of  a  young  man  who  recently  consulted  me 
presenting  a  history  of  pulmonary  tuberculosis  which  developed  not 
over  two  or  three  months  after  the  appearance  of  the  initial  lesion. 
I  have  observed  several  cases  in  which  the  malnutrition  incident  to 
recent  syphilis  has  appeared  to  favor  predisposition  to  tuberculosis. 
In  such  cases,  if  the  tendency  to  tuberculosis  is  not  directly  augmented 
by  the  syphilitic  taint,  it  is  at  least  clear  that,  through  diminished  resis- 
tance of  the  soil,  a  tuberculous  infection,  previously  latent,  is  brought 
into  renewed  activity.  The  deleterious  effect  of  syphilis  in  its  relation 
to  tuberculous  development  is  frequently  accentuated  by  its  influence 
upon  the  subsequent  course  of  the  pulmonary  affection. 

The  advent  of  tuberculous  manifestations  shortly  after  the  acquire- 
ment of  syphilis  is  often  followed  by  rapidly  advancing  infection,  with 
a  fatal  termination.  It  is  extremely  doubtful,  however,  if  syphilis  of 
long  standing  is  capable  of  exerting  any  special  influence,  either  in  the 
development  or  in  the  course  of  a  later  tuberculous  infection.  It  has 
been  claimed  by  some  that  tuberculosis,  as  a  rule,  exhibits  a  slow  and 
benign  type  among  old  syphilitics.  For  this  reason  a  certain  retarding 
influence  upon  the  evolution  of  tuberculous  changes  has  been  attributed 
to  the  specific  disease.  It  is  quite  likely,  however,  that  among  such 
patients  the  diminished  activity  of  the  tuberculous  infection  is  dependent 
to  some  extent  upon  the  physiologic  conditions  common  to  more  advanced 
adult  life. 

The  influence  of  syphilis  upon  a  previously  acquired  tuber- 
culosis has  seemed  uniformly  unfavorable.  That  extremely  disastrous 
consequences  should  follow  the  contraction  of  syphilis  in  the  midst  of 
an  active  tuberculous  involvement  is  perhaps  to  be  expected  on  account 
of  its  profound  constitutional  effect,  together  with  the  added  element 
of  mental  distress.  In  addition  to  the  physical  debility  and  worry 
engendered,  a  frequent  factor  of  unfavorable  moment  consists  of  the 
derangement  of  digestion  occasioned  by  the  necessity  of  unremitting 
medication.  This  is  sometimes  demanded  in  heroic  doses  almost  regard- 
less of  stomachic  disturbance.  In  the  majority  of  cases,  clinical  experience 
amply  substantiates  the  disastrous  effect  of  syphilis  upon  the  course 
of  pulmonary  tuberculosis.  Instances  are  by  no  means  uncommon, 
however,  in  which  the  influence  of  a  syphilitic  infection,  ingrafted  upon 
an  antecedent  tuberculosis,  has  not  proved  entirely  unfavorable.  Excep- 
tional cases  have  been  reported  from  time  to  time,  showing  a  conspicuous 
improvement  stamped  upon  the  clinical  picture  of  pulmonary  tuberculosis 
following  the  combination  of  the  two  infections.  Such  a  case  is  now 
under  the  observation  of  Dr.  Powers.  Syphilis  was  contracted  by  a 
man  twenty-eight  years  old,  in  the  midst  of  fairly  advanced  pulmonary 
tuberculosis,  since  which  time  the  pulmonary  symptoms  have  considerably 
improved.  Several  times  I  have  observed  a  perceptible  change  for  the 
better  in  the  general  aspect  of  the  pulmonary  invalid,  a  few  months 
after  the  development  of  syphilis.  I  recall  the  case  of  a  consumptive 
of  twenty-one  who  signally  failed  to  improve  during  six  months'  residence 
in  an  appropriate  climate  under  the  personal  supervision  of  a  skilled 
clinician.  Subsequently  the  patient  came  under  my  observation  shortly 
after  the  development  of  the  initial  lesion.  The  later  appearance 
of  secondary  manifestations  suggested  a  marked  virulence  of  the  syphilitic 
taint.  The  activity  of  the  tuberculous  infection  and  the  depraved 
general  condition,  together  with  the  history  of  a  progressive  decline, 
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apparently  suggested  the  utter  hopelessness  of  the  case.  Upon  the 
continued  exhibition  of  specific  medication  an  astonishing  improve- 
ment was  manifested  until  an  entire  arrest  of  the  tuberculous  process 
was  eventually  secured.  In  view  of  the  unfavorable  history,  prior  to 
the  onset  of  syphilis,  the  conclusion  is  possible  that  the  recovery  of  the 
patient  was  largely  influenced  by  the  development  of  the  later  infection. 
While  in  such  cases  complete  proof  is  necessarily  lacking  to  establish 
a  direct  antagonistic  influence  of  the  syphilitic  upon  the  tuberculous 
infection,  the  evidence  appears  conclusive  that  fibrosis  is  occasionally 
favored  to  some  extent  following  the  continued  exhibition  of  specific 
medication. 

The  modifying  action  of  tuberculosis  upon  an  already  existing 
syphilitic  taint  is  also  worthy  of  consideration  by  careful  therapeutists. 
Many  times  I  have  been  surprised  by  the  reappearance  of  syphilitic  mani- 
festations among  consumptives,  who  presented  the  history  of  a  more  or 
less  remote  specific  infection  and  a  prolonged  period  of  rational  medi- 
cation. The  previous  quiescence  of  the  clinical  manifestations  in  such 
cases  suggests  a  complete  control  of  the  infection  for  several  years  pre- 
ceding the  onset  of  pulmonary  tuberculosis.  Upon  the  development, 
however,  of  the  latter  disease,  the  physical  debility  and  emaciation 
undoubtedly  became  instrumental  factors  in  the  recurrence  of  syphilitic 
symptoms.  These  have  usually  appeared  as  local  lesions  upon  the  skin 
or  in  the  throat. 

Several  well-defined  cases  of  cerebral  syphilis  have  been  observed 
among  my  pulmonary  invalids,  who,  through  habits  of  dissipation, 
or  by  virtue  of  other  excesses,  were  unable  to  attain  satisfactory  progress 
in  the  effort  to  improve  nutrition.  The  thought  has  been  suggested 
that  the  appearance  of  the  tuberculosyphilids  and  the  hybrid  affections 
of  the  larynx,  pharynx,  or  tongue  is  due  in  some  cases  to  the  influence 
of  the  tuberculous  infection,  with  its  attending  debility  and  malnutrition, 
in  arousing  a  dormant  syphilitic  taint.  It  is  believed  by  laryngologists 
that  the  tendency  to  tubercle  is  favored  by  previous  syphilis  of  the 
larynx,  and  it  does  not  appear  unreasonable  to  suppose  that  the  implanta- 
tion of  tubercle  bacilli  upon  a  syphilitic  soil  should  result  in  the  develop- 
ment of  lesions  exhibiting  to  some  extent  the  appearance  of  each  infection. 

Marshall  and  other  syphilographers  have  called  attention  to  the 
frequent  erroneous  construction  placed  upon  the  presence  of  tubercle 
bacilli  in  lesions  of  doubtful  character.  When  the  nature  of  the  local 
manifestations  is  such  as  to  render  obscure  the  origin  of  the  infection, 
the  presence  of  tubercle  bacilli  in  the  scrapings  does  not  constitute 
positive  evidence  as  to  a  sole  tuberculous  origin.  Aside,  however,  from  the 
direct  ingrafting  of  tuberculosis  upon  local  areas  of  syphilitic  infection, 
•evidence  is  not  wanting,  as  stated,  to  substantiate  the  influence  of  tuber- 
culosis, with  its  accompanying  constitutional  impairment,  in  favoring 
the  reappearance  of  specific  lesions. 

The  differential  diagnosis  of  syphilis  exhibiting  well-defined  thoracic 
manifestations  and  pulmonary  tuberculosis  is  often  exceedingly  obscure, 
though  less  difficult  than  formerly  on  account  of  the  newer  methods  of 
diagnosis.  A  close  similarity  is  not  infrequently  observed  in  the  sub- 
jective symptoms  and  physical  signs.  This  resemblance  may  include  the 
methods  of  onset,  the  existence  of  cough,  expectoration,  emaciation, 
fever,  and  the  physical  evidences  of  consolidation,  softening,  cavity  for- 
mation, chronic  bronchiectases,  or  fibrosis. 
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In  many  cases  of  pulmonary  syphilis  the  clinical  picture  is,  in  fact, 
identical  with  that  of  pulmonary  tuberculosis  save  for  the  absence  of 
tubercle  bacilli  in  the  expectoration.  Without  search  for  tubercle  bacilli 
no  suspicion,  as  a  rule,  is  entertained  by  the  physician  as  to  the  character 
of  the  infection.  When  the  examination  of  the  sputum  is  not  practised 
as  a  routine  measure,  it  is  inevitable  that  cases  of  pulmonary  syphilis 
will  be  overlooked,  and  that  patients  will  be  sent  to  climatic  resorts  with 
a  diagnosis  of  tuberculosis.  I  have  observed  in  former  years  a  few 
patients  of  this  class  in  whom  suspicion  as  to  the  syphilitic  nature  of  the 
infection  was  aroused  by  the  absence  of  bacilli,  and  confirmed  by  the 
application  of  the  therapeutic  test. 

The  presence  of  tubercle  bacilli  in  the  sputum  is  not  always  sufficient 
to  exclude  entirely  the  syphilitic  origin  of  the  pulmonary  condition. 
Several  times  I  have  had  occasion  to  note  the  remarkable  paucity  of  tu- 
bercle bacilli,  although  present  after  long  searching,  in  patients  exhibiting 
characteristic  subjective  and  objective  signs  of  an  active  pulmonary  tuber- 
culosis. A  disproportionately  small  number  of  bacilli  contained  in  the 
copious  expectoration  of  an  intractable  bronchitis  or  in  the  presence  of 
pulmonary  excavation  should  awaken  suspicion  as  to  the  possible  under- 
lying syphilitic  nature  of  the  infection,  upon  which  an  incipient  tuberculo- 
sis may  have  been  ingrafted.  The  same  is  true  of  an  absence  or  a  pro- 
nounced scarcity  of  bacilli  accompanying  extensive  fibrosis. 

While  the  evidence  in  these  cases  is  by  no  means  conclusive,  the 
wisdom  of  a  searching  inquiry  to  secure  either  the  admission  of  syphilis 
or  the  recognition  of  other  manifestations  is  apparent.  It  should  be 
emphasized  that  syphilitic  disease  of  the  lung,  either  alone  or  in  com- 
bination with  tuberculosis,  is  far  more  frequent  than  practitioners  have 
been  prone  to  acknowledge.  Generally  speaking,  in  pure  pulmonary 
syphilis  there  is  less  tendency  to  temperature  elevation  than  in  tuberculo- 
sis, less  diarrhea,  irritability  and  acceleration  of  the  pulse,  night-sweats, 
or  emaciation.  In  other  words,  syphilis,  as  a  rule,  is  less  frequently 
associated  with  mixed  infection  than  is  tuberculosis,  which  accounts  for 
the  diminished  temperature  elevation  and  the  usual  absence  of  septic 
symptoms  in  the  former  disease.  It  is  true,  however,  that  some  cases 
are  observed  in  which  the  rise  of  temperature  is  quite  out  of  pro- 
portion to  the  degree  of  pulmonary  involvement.  The  persistence  of 
fever,  despite  a  prolonged  maintenance  of  systematic  management 
in  cases  exhibiting  exceedingly  incipient  infection,  is  sometimes  suggestive 
of  the  possibility  of  a  syphilitic  taint.  Information  of  the  utmost  value 
may  be  secured  by  the  use  of  tuberculin  by  the  cutaneous,  sub- 
cutaneous, or  ophthalmic  method,  and  by  the  newer  diagnostic  tests 
for  syphilis. 

The  course  of  pulmonary  syphilis  is  often  protracted  to  a  degree, 
patients  sometimes  exhibiting  an  astonishing  tolerance  for  the  infec- 
tion in  the  presence  of  extensive  structural  change.  In  doubtful  cases 
recourse  should  be  taken  to  the  tentative  employment  of  antisyphilitic 
treatment  and  the  specific  medication  subsequently  increased  according 
to  the  therapeutic  indications.  The  relation  of  pulmonary  syphilis  and 
tuberculosis  is  also  further  discussed  on  page  382. 
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CHAPTER  LXXXV 

RECIPROCAL  RELATIONS  OF  CONSUMPTIVES  AND 

SOCIETY 

No  argument  is  needed  to  substantiate  the  assertion  that  the  pre- 
vention of  consumption  has  been  for  years  the  most  vital  sociologic  and 
economic  problem  of  all  civilized  races.  The  wide-spread  distribution 
of  the  disease  among  the  masses,  the  peculiar  conditions  under  which  it 
is  disseminated,  its  high  rate  of  mortality,  its  demonstrable  preventa- 
bility  and  curability,  all  furnish  convincing  testimony  as  to  the  over- 
whelming necessity  of  aggressive  effort  toward  its  limitation  and  control. 

The  former  apathetic  recognition  of  the  direful  significance  of  con- 
sumption has  been  supplemented,  during  the  past  decade  and  a  half, 
by  an  active  educational  and  governmental  agitation  throughout  the 
world  toward  its  restriction.  As  a  result  of  the  energetic  campaign 
already  instituted,  the  way  has  been  prepared  for  the  irresistible  advance 
of  the  organized  forces  of  prevention  against  this  common  enemy  of 
mankind.  The  ravages  of  a  veritable  scourge  are  becoming  diminished, 
and  hope  may  perhaps  be  entertained  of  a  complete  subsidence  of  the 
disease,  as  obtained  in  Europe  with  leprosy,  a  kindred  affection,  after 
the  middle  ages.  A  great  deal  that  is  highly  commendable  and  fraught 
with  far-reaching  beneficent  results  has  been  accomplished,  but  there 
remains  much  to  engross  the  attention  and  stimulate  the  activities  of 
phthisiosociologists. 

The  present  status  of  the  crusade  against  tuberculosis  is  too  well 
known  to  clinicians  and  students  of  economic  conditions  to  warrant 
repetition.  Recent  literature  has  been  replete  with  the  reports  of  the 
proceedings  of  societies  for  the  prevention  of  consumption,  suggestions 
concerning  the  social  aspects  of  the  disease,  advices  as  to  its  administrative 
control,  recommendations  regarding  the  best  manner  of  conducting  an 
educational  propaganda,  reports  of  committees  authorized  to  investigate 
conditions,  reiterations  of  important  individual  precautions,  and  finally 
personal  appeals  from  essayists  in  advocacy  of  more  or  less  coercive 
measures  of  prevention. 
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In  a  work  devoted  essentially  to  the  clinical  rather  than  to  the  social 
features  of  tuberculosis,  it  is  idle  to  attempt  an  exhaustive  consider- 
ation of  the  many  aspects  of  general  and  individual  prophylaxis.  The 
academic  recital  of  the  almost  infinite  phases  of  the  problem  of  pre- 
vention, even  if,  perchance,  not  entirely  familiar  to  a  portion  of  the 
readers,  would  scarcely  fall  within  the  scope  of  this  book,  as  the  tedious 
details  of  such  an  inquiry  do  not  entirely  harmonize  with  a  predomi- 
nating endeavor  toward  clinical  study. 

It  is  designed  to  present  a  brief  exposition  of  the  trend  of  recent 
prophylactic  endeavor,  to  review  the  generally  accepted  preventive 
measures  pertaining  to  society,  as  well  as  to  the  individual,  and  to  call 
attention  primarily  to  the  trust  imposed  upon  the  family  physician,  who 
constitutes  by  far  the  most  responsible  agent  for  the  restriction  and  control 
of  consumption.  It  also  is  desired  to  emphasize,  both  upon  humanitarian 
and  economic  grounds,  the  obligation  of  the  profession  and  of  society  to- 
ward those  already  afflicted  with  the  disease,  no  less  than  toward  the  body 
politic.  This  phase  of  the  subject  has  hitherto  received  but  comparatively 
little  attention.  During  recent  years  the  organized  work  of  antituber- 
culosis  associations  has  been  devoted  chiefly  to  the  awakening  of  public 
interest  and  the  adoption  of  effective  prophylactic  measures.  Such 
laudable  efforts,  wherever  systematically  conducted,  have  resulted  in  a  re- 
duction of  the  mortality-rate  and  in  the  education  of  society  to  a  more  or 
less  intelligent  conception  of  the  nature  of  the  affection.  While  this  inures 
greatly  to  the  protection  of  future  communities,  to  what  extent  the  wel- 
fare of  the  consumptive  is  being  subserved  by  concerted  medical  interest 
is  justly  subject  to  inquiry. 

It  is  apparent  that  the  recent  phthisiotherapeutic  thought  has  been 
directed  very  largely  to  the  interests  of  those  pulmonary  invalids  included 
in  the  category  of  incipient  cases,  to  whom  alone  is  offered  a  welcome  in 
most  institutions  supported  by  private  and  public  benevolence.  With  no 
desire  to  reflect  upon  the  great  utility  of  such  sanatoria  open  to  very  early 
cases,  it  is  none  the  less  opportune  to  mention  the  fact  that  patients  of 
this  character  do  not  constitute  such  a  menace  to  society  as  the  more 
advanced  cases,  and  demand  far  less  the  personal  supervision  of  a  resi- 
dent physician,  with  his  retinue  of  subordinates. 

While  an  elaborate  systematic  control  is  often  accorded  to  incipient 
cases,  and  incidentally  unusual  facilities  for  recovery,  the  same  practical 
and  sympathetic  consideration  is  not  extended  to  those  exhibiting  more 
pronounced  infection.  Advanced  cases  are  denied  admission  to  nearly  all 
sanatoria  and  are  also  persona  non  grata  to  all  municipal  hospitals.  It 
cannot  be  doubted  that  these  unfortunates  should  be  permitted  to  profit 
from  the  recent  agitation  concerning  consumption.  While  they  are  privi- 
leged to  be  registered  at  headquarters  and  to  receive  instructions  from 
some  responsible  medical  source,  they  are  forced  to  appreciate  the  fact 
that  they  constitute  a  source  of  immediate  danger  to  other  members  of 
the  family.  These  invalids,  by  virtue  of  their  advanced  condition,  are 
denied  the  advantages  which  are  freely  bestowed  upon  others,  who  are 
less  worthy  upon  the  score  of  their  actual  needs,  and  constitute,  to  a  sub- 
ordinate extent,  elements  of  danger  to  the  public.  In  this  connection  let 
it  be  understood  that  it  is  the  consumptive,  with  unmistakable  evidences 
of  advanced  infection,  who  represents  the  chief  source  of  further  bacillary 
distribution.  It  is  for  such  individuals  especially  that  disciplinary  control 
is  indicated  and  for  whom  instructions  should  be  provided.  Proper  efforts 
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addressed  to  invalids  of  this  class  cannot  fail  to  yield  a  satisfactory  re- 
turn. 

The  practical  results  possible  of  attainment  in  the  effort  to  restrict 
tuberculosis  must  depend  to  a  great  extent  upon  the  willing,  intelligent 
cooperation  of  the  patient.  Public  protection  can  never  be  secured  in  full 
through  legislative  enactment,  or  attempts  toward  municipal  control,  un- 
less the  invalid  from  whom  emanate  the  agents  of  infection  strives  con- 
scientiously to  perform  his  part.  Faithful  service  in  this  respect,  even  in 
the  absence  of  a  suitable  environment,  may  be  obtained  by  instructive 
persuasive  appeals,  reinforced,  when  necessary,  by  drastic  expedients  for 
the  ignorant  or  vicious. 

Any  action  bearing  upon  the  preservation  of  the  public  from  tubercu- 
losis should  be  attended  by  an  effort  to  promote  the  welfare  of  the  con- 
sumptive class,  especially  among  the  poor.  This  involves  the  rendering  of 
substantial  aid  to  those  exhibiting  reasonable  prospects  of  recovery,  and 
adequate  provision  for  the  care  and  maintenance  of  advanced  cases.  At 
the  same  time  the  interests  of  the  community  pertain  to  the  removal,  from 
its  very  midst,  of  destitute  invalids  constituting  an  oppressive  burden  to 
their  families,  if  not  to  society,  and  who,  through  their  ignorance  and  in- 
ability to  observe  precautions,  become  a  constant  menace  to  the  well. 
There  is  demanded  some  well-directed  and  far-reaching  system  of  educa- 
tion and  control,  the  influence  of  which,  to  be  most  effective,  must  be 
through  the  medium  of  daily  example  and  practical  supervision.  It  is 
with  reference  to  these  broad  considerations  that  certain  fundamental 
data  of  an  etiologic  nature  are  adduced  to  demonstrate  the  general  prin- 
ciples which  should  govern  a  systematic  prophylaxis. 

Our  present  conception  of  the  etiology  and  pathology  of  phthisis 
establishes  conclusively  its  communicability,  preventability,  and  cur- 
ability. 

Consumption  is  communicable  only  within  certain  broad  limits.  Its 
transmission  from  one  person  to  another  does  not  take  place  as  a  result  of 
direct  exposure  after  the  manner  of  a  few  contagious  diseases.  Infection 
results  not  from  the  mere  presence  of  the  pulmonary  invalid,  but  solely 
from  neglect  to  observe  necessary  precautions.  A  wide  dissemination 
of  the  bacillus  constitutes  a  source  of  danger  chiefly  to  those  rendered  sus- 
ceptible by  virtue  of  age,  environment,  occupation,  previous  disease,  and 
other  predisposing  causes.  Thus,  in  the  development  of  tuberculosis, 
the  character  of  the  soil  as  an  etiologic  factor  is  equally,  if  not  more,  im- 
portant than  the  presence  of  the  microorganisms.  The  development  of 
the  disease  is  known  to  be  exceedingly  slow  and  incremental  in  character, 
and  only  after  repeated  infections  have  been  acquired  and  the  individual 
resistance  perceptibly  lowered,  are  recognized  the  clinical  manifestations 
of  the  disease. 

As  consumption  is  known  to  be  preventable  to  a  great  extent,  there  is 
imposed  a  direct  obligation  upon  society  to  secure  all  possible  means  of 
prevention.  It  is  primarily  essential  that  uniformity  of  method  be  in- 
stituted as  far  as  practicable  in  different  parts  of  the  country.  Adherence 
to  a  general  concerted  plan  of  action,  representing  both  an  active  educa- 
tional propaganda  and  a  campaign  of  responsible  control  should  prove 
peculiarly  effective  and  without  prejudice  to  invalids  or  localities.  The 
responsibility  for  the  prevention  of  consumption  rests  directly  with  the 
medical  profession  in  its  advisory  capacity  on  matters  pertaining  to  public 
health.  The  physician,  however,  in  the  execution  of  so  responsible  a 


RECIPROCAL   RELATIONS    OF   CONSUMPTIVES    AND    SOCIETY 


681 


trust,  should  be  mindful  of  his  duty  to  consumptives  as  well  as  to  society. 
Fortunately,  a  sustained  and  conservative  regard  for  the  rights  and  re- 
quirements of  each  class  need  inflict  no  hardship  upon  the  other.  Their 
interests,  though  apparently  somewhat  divergent,  are,  as  a  matter  of  fact, 
almost  identical,  permitting  relations  of  important  reciprocity.  It  is 
incumbent  upon  the  medical  profession  to  recognize  the  claims  which  each 
has  upon  the  other,  to  adjust  apparent  differences  and  insure  the  adoption 
and  effective  execution  of  rational  measures  pertaining  to  inspection  and 
control. 

A  proper  administrative  supervision  tends  to  create  among  the  masses 
a  just  conception  of  the  manner  in  which  the  infection  may  be  conveyed, 
a  comprehension  of  the  comparatively  slight  dangers  if  ordinary  pre- 
cautions are  observed,  but  an  acute  appreciation  of  the  necessity  of  com- 
plying with  detailed  instructions.  A  diffusion  of  elementary  knowledge 
regarding  the  more  important  etiologic  features  of  consumption  is  de- 
manded, on  account  of  the  frequent  display  of  apathetic  indifference  or  ig- 
norance, and  the  occasional  exhibition  of  an  immoderate  popular  attitude. 
The  advocacy  of  such  extreme  procedures  as  the  obligatory  isolation  and 
segregation  of  consumptives,  the  placarding  of  houses,  the  enactment  of 
laws  prohibiting  marriage,  the  compulsory  cremation  of  the  dead,  and 
similar  considerations  have  served  only  to  inspire  exaggerated  feelings  of 
alarm.  As  reflecting  a  laudable  degree  of  interest  in  medicopublic  affairs, 
these  features  are  worthy  of  serious  consideration,  if  not  of  commendation. 
It  appears,  however,  that  the  promulgation  of  such  opinions  at  this  time  is 
not  warranted  by  demonstrable  etiologic  facts,  and  serves  to  impart  dis- 
torted ideas,  thus  adding  to  a  somewhat  intolerant  public  sentiment. 

While  all  immoderate  statements  tending  to  inspire  alarm  must  be 
avoided,  enthusiastic  support  should  be  accorded  to  health  authorities 
along  the  lines  of  preventive  medicine.  Rational  measures  for  the  re- 
striction of  consumption  should  be  rigidly  enforced  in  every  State.  While 
the  burden  of  the  consumptive  must  not  be  made  harder  to  bear  by  reason 
of  erroneous  popular  impressions,  it  is  apparent  that  the  safety  of  the 
public  must  be  exalted  above  the  pride  and  sensitiveness  of  individuals. 
A  judicious  and  intelligent  consideration  of  the  rights  of  each  enforces  a 
conviction  as  to  the  wisdom  of  compulsory  municipal  control  and  the 
elaboration  of  a  systematic  campaign  of  popular  education. 

In  addition  to  the  communicability  and  preventability  of  consumption, 
the  State  must  needs  take  cognizance  of  its  curability.  The  very  fact 
that  the  disease  so  often  offers  a  possibility  of  cure,  by  which  is  meant  a 
restoration  of  active  usefulness,  emphasizes  the  direct  obligation  to  make 
suitable  provision  for  the  care  and  maintenance  of  those  unfortunates  who 
are  incapable  of  self-support.  Substantial  aid  from  this  source  will  result 
in  the  saving  of  life  and  health,  with  an  enormous  alleviation  of  suffering. 
The  duty  of  society  relates  but  little  more  to  the  preservation  of  communi- 
ties than  to  provision  for  the  comfort  and  welfare  of  her  invalid  class,  who, 
prior  to  their  misfortune,  contributed  so  largely  to  the  prosperity  of  the 
State.  By  this  means  there  is  afforded  a  supervisory  control  of  those 
unable  in  their  ordinary  environment  to  observe  sanitary  precautions  and 
who  become,  with  advancing  infection,  a  distinct  element  of  danger. 

Practical  consideration  for  the  indigent  pulmonary  invalid  is  also 
demanded  of  society  upon  economic  grounds.  With  proper  assistance 
the  consumptive  is  prevented  from  becoming  permanently  dependent 
upon  others  and  often  is  enabled  to  resume  the  role  of  bread-winner  for 
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the  family.  In  like  manner  the  State  is  permitted  to  add  substantially 
to  its  resources  by  preserving  one  of  its  most  valuable  commodities — 
the  earning  power  of  labor.  If  it  is  deemed  obligatory  to  provide  in- 
stitutions for  the  non-consumptive  poor,  frequently  reduced  to  poverty 
through  their  own  responsibility  as  a  result  of  shiftlessness,  dissipation,  or 
inherited  perversion,  who  are  destined  never  to  regain  social  caste  or 
citizenship,  it  would  appear  imperative  to  assist  those  who  have  suffered 
ill  health  through  unnecessary  exposure  for  which  society  is  to  some  extent 
responsible. 

The  duty  of  the  State  to  provide  assistance  for  unfortunate  but 
worthy  consumptives  is  further  emphasized  by  the  fact  that  a  large  major- 
ity of  such  patients  are  victims  of  delayed  or  erroneous  diagnosis.  While 
this  reflects  directly  upon  the  family  physician,  it  is  also  true  that  society 
must  be  held  responsible  for  errors  on  the  part  of  a  profession  over  which, 
in  different  States,  it  assumes  to  exercise  jurisdiction  and  control.  As  a 
general  rule,  consumption  may  be  regarded  as  a  curable  disease  only  with 
reference  to  early  cases.  Failure  to  appreciate  fully  the  significance  of 
rational  symptoms,  or  to  recognize  and  interpret  accurately  the  physical 
signs  of  incipient  stages,  has  occasioned  an  enormous  annual  sacrifice  of 
human  lives,  to  say  nothing  of  the  suffering  incident  to  prolonged  illness. 
The  actual  responsibility  and  culpability  of  the  family  physician  in  these 
cases  is  accentuated  by  the  undeniable  truth  that  such  disastrous  re- 
sults are  often  entirely  without  extenuation. 

In  addition  to  the  grievous  results  of  mistaken  diagnosis  at  the  hands 
of  reputable  practitioners,  other  abuses  of  a  still  more  flagrant  nature 
are  frequently  heaped  upon  the  unfortunate  victim  of  consumption. 
Society,  which  sometimes  encompasses  the  regular  and  legitimate  prac- 
tice of  medicine  with  embarrassing  restrictions,  yet  permits  the  unsus- 
pecting invalid  to  become  the  non-defensive  prey  of  ignorant  and  un- 
scrupulous charlatans.  While  many  forms  of  quackery  have  been  over- 
looked and  the  advertisement  and  sale  of  patent  medicines  containing 
alcohol  and  various  narcotics  have  been  permitted,  the  State,  by  virtue  of 
its  failure  to  enact  repressive  legislation  or  to  enforce  existing  laws,  has 
become  indirectly  responsible  for  the  lack  of  public  health. 

From  the  foregoing  considerations  it  is  apparent  that 'effective  means 
should  be  employed  to  satisfy  the  respective  claims  of  society  and  her 
invalid  class.  The  conduction  of  an  educational  propaganda,  to  be  pecu- 
liarly effective,  must  emanate  from  some  recognized  responsible  source 
and  be  attended  by  a  cooperation  of  all  organizations  interested  in  public 
health.  It  is  essential  that  a  concerted  campaign  should  be  outlined, 
under  federal  authority,  or  be  conducted  by  a  parent  national  organiza- 
tion, exercising  a  dominating  control  over  the  work  done  in  the  individual 
States.  The  establishment  of  a  national  bureau  of  public  health,  en- 
dowed with  supervisory  authority  over  all  State  and  municipal  health 
officers,  is  eminently  practicable.  By  this  means  much  may  be  accom- 
plished along  the  lines  of  preventive  medicine,  which  at  present  is  difficult 
of  practical  achievement.  The  scope  and  usefulness  of  the  National 
Association  for  the  Study  and  Prevention  of  Tuberculosis,  as  well  as 
certain  State  and  municipal  organizations  along  similar  lines,  will  be  later 
discussed. 

Any  concentrated  effort  toward  the  restriction  of  a  social  disease 
known  to  be  communicable,  preventable,  and  curable  should  be  directed 
to  the  limitation  of  exposure,  the  prevention  of  injection  in  spite  of  ex- 
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posure,  and  the  restoration  of  health  through  the  arrest  of  the  tuberculous 
process  after  infection  has  taken  place.  Under  these  three  headings  may 
be  embraced  the  broad  duty  of  the  Commonwealth  in  the  endeavor  to 
preserve  the  public  health. 

Measures  to  prevent  exposure  must  be  aimed  at  the  contagium,  which 
constitutes  the  primary  source  of  the  disease,  i.  e.,  the  tubercle  bacillus. 
Efforts  to  limit  infection  must  be  directed  toward  a  variety  of  secondary 
causes,  which  combine  so  to  diminish  the  powers  of  resistance  as  to  create 
a  predisposition  on  the  part  of  the  individual.  It  has  been  explained  that 
the  implantation  of  bacilli  sufficient  for  the  production  of  clinical  manifes- 
tations is  only  possible,  as  a  rule,  from  prolonged  exposure  and  a  certain 
receptivity  of  the  soil.  In  the  light  of  our  modern  knowledge  it  appears 
that  an  active  spectacular  campaign  against  the  seemingly  ubiquitous 
agent  of  infection  alone,  is  quite  impracticable.  The  prevention  of  con- 
sumption, to  be  really  effective,  must  be  based  upon  other  conceptions 
than  the  one  idea  of  exposure  after  the  manner  of  leprosy  or  a  few  in- 
tensely contagious  diseases.  For  the  legitimate  control  of  tuberculosis 
there  should  not  be  contemplated  a  "crusade"  against  the  offending 
microbe  under  the  delusion  that  a  war  of  extermination  will  suffice  to 
obliterate  the  disease.  Practical  results  are  to  be  acquired  from  a  rational 
insistent  demand  for  the  betterment  of  all  conditions  possessing  etiologic 
significance. 

Much  has  been  printed  of  late  as  to  the  paramount  necessity  of  the 
destruction  of  the  bacillus  in  order  to  insure  the  "  annihilation  of  con- 
sumption." Essayists  have  waxed  eloquent  in  their  predictions  concern- 
ing the  " wiping  out"  of  the  disease,  its  "stamping  out"  or  "blotting 
out,"  and  "its  eradication  from  the  face  of  the  earth."  In  this  connection 
it  is  pertinent  to  suggest  that  the  ultimate  effacement  of  tuberculosis  can 
take  place  only  as  a  result  of  a  broadly  conceived  and  well-sustained 
movement,  which  takes  cognizance  of  each  factor  capable  of  influencing 
the  spread  of  the  disease.  The  incidental  limitation  of  its  ravages  through 
the  extension  of  substantial  aid  to  a  class  of  citizens  in  every  way  worthy 
of  practical  assistance  constitutes  an  important  feature  of  a  campaign,  to 
be  conducted  through  effectiveness  of  organization  and  thoroughness  of 
preparation.  Among  other  features  there  is  indicated  a  comprehensive 
and  perfected  system  of  public  philanthropy,  through  which  means  en- 
during economic  results  may  be  secured. 

The  prophylactic  and  humanitarian  efforts  of  society  with  reference 
to  consumption  should  embrace  the  following  methods  of  procedure: 

1.  Compulsory  notification  and  registration  of  all  cases  of  pulmonary 
tuberculosis. 

2.  A  personally  conducted  supervision  of  the  consumptive  and  his 
environment,  including  an  elaborate  system  of  education. 

3.  The  extension  of  material  aid,  when  necessary,  according  to  the 
varying  needs  and  requirements  of  differing  classes. 

4.  The  dissemination,  to  the  general  public,  through  the  medium  of 
various  channels,  of  authentic  official  information  regarding  the  preven- 
tion of  consumption. 

5.  The  administrative  control  of  all  important  factors  entering  into 
the  problem  of  etiology  and  prophylaxis. 
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CHAPTER  LXXXVI 

COMPULSORY  NOTIFICATION  AND  REGISTRATION 

IT  is  necessary  to  know  precisely  where  and  when  the  disease  exists 
in  order  to  inaugurate  any  systematic  and  direct  supervision,  without 
which  an  effective  administrative  control  of  tuberculosis  is  utterly  impos- 
sible. Some  form  of  registration,  therefore,  is  absolutely  essential  as  an 
important  preliminary  to  successful  municipal  efforts  toward  prevention. 
A  considerable  difference  of  opinion  has  been  entertained  regarding  the 
relative  merits  of  voluntary  and  enforced  notification,  objection  having 
been  made  to  registration  without  the  consent  of  the  patient  or  family. 
In  view  of  the  comparatively  slight  difficulty  experienced  in  maintaining 
strict  privacy,  opposition  has  of  late  diminished  very  perceptibly. 

It  is  quite  apparent  that  the  effectiveness  of  notification  as  a  factor 
in  prophylaxis  is  dependent  altogether  upon  the  completeness  of  its 
execution.  Voluntary  reports,  though  inspired  in  individual  instances 
by  highly  conscientious  motives,  are  nevertheless  sadly  incomplete 
in  their  general  application.  Upon  the  other  hand,  the  value  of  com- 
pulsory notification  depends  not  upon  the  enactment  of  ordinances  to- 
this  effect,  but  upon  the  existence  of  such  professional  and  popular  senti- 
ment as  will  demand  its  rigid  enforcement.  The  logical  solution  of  this 
problem  is,  therefore,  through  the  education  of  the  profession  and  the 
public,  before  attempting  administrative  measures  which  may  appear 
unnecessarily  drastic. 

Even  faithful  compliance,  whether  voluntary  or  compulsory,  with  reg- 
ulations governing  notification  and  registration,  is  of  no  practical  avail 
unless  followed  by  further  organized  efforts  on  the  part  of  the  munici- 
pality toward  the  restriction  of  the  disease.  It  is  useless,  therefore,  to 
advocate  notification  in  large  cities  unless  the  health  authorities  are  in  a 
position  to  carry  the  campaign  of  education  and  supervision  into  the  very 
homes  of  those  afflicted.  This  involves  no  publicity  and  implies  no  such 
extreme  measures  as  the  placarding  of  houses,  isolation,  or  personal  humili- 
ation. There  need  be  contemplated  no  interference  with  personal  rights, 
family  ties,  social  conditions,  or  business  pursuits,  unless  rendered  neces- 
sary by  repeated  and  intentional  infractions  of  prescribed  regulations. 
No  hardship  whatever  is  inflicted  upon  the  consumptive  or  family,  but 
there  is  offered  opportunity  to  receive  instructions  from  a  definitely  re- 
sponsible source.  This  inures  greatly  to  the  benefit  of  the  invalid  and  those 
about  him,  while  society  profits  from  the  additional  facilities  afforded 
for  the  maintenance  of  rational  supervision. 

There  should  be  imparted  competent  instruction  as  to  the  nature  of 
the  disease,  and  as  to  the  dangers  of  contagion  in  the  absence  of  precau- 
tionary measures.  No  less  important  than  the  inspection  of  apartments, 
or  disinfection  of  rooms  and  clothing,  is  the  adoption  of  therapeutic 
efforts,  the  reassurance  of  others  when  necessary,  examinations  of  members 
of  the  family,  investigations  of  predisposing  conditions,  and  free  reports 
of  sputum  analyses.  In  fact,  almost  the  entire  system  of  municipal 
control  subsequently  to  be  elaborated  is  contingent  upon  the  knowledge 
of  the  existing  centers  of  possible  infection.  Assuredly  such  information 
cannot  be  obtained  solely  from  the  mortality  records,  but  rather  from  the 
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willing  cooperation  of  physicians  in  reporting  all  cases  of  existing  disease. 
The  element  of  compulsion,  though  not  primarily  essential  and  of  less 
value  than  an  awakened  public  sentiment,  is  yet  demanded  in  order  that 
means  may  be  provided  for  the  detection  and  punishment  of  offenders. 
This  is  rendered  entirely  practicable  by  a  comparison  of  the  death  certifi- 
cates with  the  previous  registration  of  tuberculosis.  Thus  a  check  is 
permitted  upon  the  honesty  and  accuracy  of  individual  reports. 

It  does  not  appear  that  valid  objection  could  be  made  in  any  com- 
munity against  the  institution  of  measures  of  this  kind  calculated  to 
conserve  the  interests  of  the  invalid  as  well  as  the  public.  Yet  in  some 
localities,  even  in  spite  of  municipal  ordinances  governing  notification, 
the  law  "is  more  honored  in  the  breach  than  the  observance."  With 
the  increasing  enlightenment  of  the  people  there  is  but  slight  excuse 
for  further  resistance  to  the  policy  of  registering  living  cases  of  consump- 
tion as  well  as  the  dead.  It  is  incomprehensible  that  civic  pride  can 
tolerate  the  ostrich-like  habit  of  hiding  the  head  to  real  facts  concerning 
the  existence  of  consumption  and  suffer  delusions  of  terminology  to  in- 
crease the  actual  dangers  of  the  disease. 

It  is  significant  that  the  most  gratifying  results  in  the  prevention  of 
tuberculosis  have  been  secured  wherever  the  laws  pertaining  to  notifica- 
tion have  been  strictly  enforced.  New  York  has  set  an  example  to  the 
entire  world,  not  only  in  the  early  adoption  of  registration  laws,  but  in 
a  demonstration  of  the  value  and  practicability  of  their  compulsory 
observance.  In  1893  notification  became  partly  voluntary  and  partly 
obligatory  in  that  city.  Only  in  public  institutions  was  this  compulsory, 
but  a  strong  effort  was  made  to  create  a  professional  sentiment  favoring 
voluntary  reports  to  the  Department  of  Health. 

In  spite  of  somewhat  strenuous  opposition,  the  spirit  of  administrative 
control  after  a  few  years  became  more  firmly  established.  Through  the 
substantial  influence  of  a  medical  advisory  board,  comprising  some  of 
the  most  eminent  physicians  in  New  York,  there  were  gradually  incul- 
cated more  sensible  and  progressive  views  among  the  profession  and 
public.  In  this  manner  greater  confidence  was  inspired  as  to  the  correct- 
ness of  the  advanced  position  assumed  by  the  Department  of  Health 
under  the  aggressive  leadership  of  Dr.  Biggs.  During  the  first  year 
4000  cases  of  consumption  were  reported  and  500  specimens  of  sputum 
submitted  for  bacteriologic  examination. 

In  1897  an  amendment  to  the  Sanitary  Code  was  adopted,  requiring 
the  reporting  of  all  cases.  More  than  25,000  cases  of  tuberculosis  are  now 
reported  annually,  and  an  approximately  equal  number  of  free  examina- 
tions of  sputum  are  made.  During  1907,  32,730  cases  of  tuberculosis 
were  reported,  and  free  examinations  of  sputum  made  in  27,277  cases. 
While  a  certain  small  proportion  of  consumptives  must  remain  unreg- 
istered, it  is  probable  that  more  than  three-fourths  of  all  cases  are  recorded 
in  the  Health  Department  and  subjected  to  the  advantages  of  supervisory 
control. 

The  practical  results  obtained  in  the  diminution  of  consumption  in 
New  York  are  particularly  enlightening.  In  no  other  city  in  the  world 
has  there  taken  place  any  reduction  of  the  death-rate  from  tuberculosis 
at  all  comparable  to  that  achieved  in  our  American  metropolis,  in  spite  of 
the  density  of  her  population  in  tenement  districts  and  the  direst  poverty 
among  a  large  class  of  people  of  foreign  birth.  The  fall  in  the  mortality 
rate  during  the  past  twenty  years  is  estimated  at  about  40  per  cent., 
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inclusive  of  all  cases  of  tuberculosis.  During  1907  the  total  number 
of  deaths  from  tuberculosis  in  greater  New  York  was  10,262,  this  being 
greater  than  in  any  previous  year.  Owing  to  an  increase  in  the  popula- 
tion, however,  the  tuberculosis  death-rate  was  but  2.26,  which  is  the 
least  ever  recorded  by  the  Health  Department,  and  is  in  marked  con- 
trast to  the  mortality  rate  of  4.92  in  1881.  No  more  striking  commentary 
can  be  afforded  as  to  the  beneficent  and  practical  results  capable  of 
attainment  in  the  supervision  of  a  disease  to  a  large  extent  preventable. 

In  England  the  Government,  for  the  purposes  of  observation  and 
educational  review,  has  permitted  the  enforcement  of  compulsory  notifi- 
cation for  a  limited  time  in  a  single  large  city  (Sheffield).  Scurfield, 
Medical  Health  Officer  to  the  City  of  Sheffield,  reports  that  the  Compul- 
sory Notification  Act  has  been  in  operation  since  November  1, 1903,  with- 
out any  organized  opposition  on  the  part  of  the  public  or  the  profession. 
Voluntary  notification  had  been  in  vogue  during  the  preceding  four  years. 
The  general  attitude  in  England  must  be  regarded  at  present  as  one  of 
reserve  and  conservatism.  This  is  perhaps  occasioned  in  part  by  the 
fact  that  many  of  the  most  eminent  medical  authorities  have  not  been  in 
strict  accord  concerning  the  expediency  of  obligatory  notification.  Sir 
Richard  Thome,  the  Medical  Adviser  to  the  Local  Government  Board  of 
Great  Britain,  in  his  lecture  upon  the  Administrative  Control  of  Tubercu- 
losis, one  year  after  the  adoption  of  compulsory  notification  in  New  York 
city,  definitely  opposed  such  a  procedure  in  England,  regarding  it  as 
completely  unjustifiable.  Hope,  Medical  Officer  of  Health,  Liverpool, 
has  called  attention  to  a  material  decline  in  all  forms  of  tuberculosis  in 
that  city.  The  diminution  of  the  mortality  rate,  which  is  not  confined  to 
any  age  period,  is  ascribed  to  the  excellence  of  the  sanitary  operations  in 
Liverpool. 

In  Scotland,  where  approximately  10,000  people  die  annually  from 
some  form  of  tuberculosis,  a  more  determined  effort  toward  adminis- 
trative control  has  been  established.  During  the  thirty  years  from 
1871  to  1901,  the  death-rate  from  phthisis,  according  to  Bramwell,  has 
been  reduced  from  278  to  153  per  100,000.  Largely  through  the  efforts 
of  Dr.  R.  W.  Philip  and  Dr.  Leslie  Mackenzie,  a  system  of  notification  has 
been  declared  essential  by  the  local  government  board.  The  adoption  of 
compulsory  notification  was  urged  from  1890.  Voluntary  notification 
was  inaugurated  in  Edinburgh  in  1903.  Early  in  1907  this  was  made 
compulsory  by  the  formal  action  of  the  municipality  of  Edinburgh.  In 
March,  1906,  the  local  government  board  included  pulmonary  phthisis 
in  the  list  of  infectious  diseases  and  extended  to  this  disease  the  applica- 
tion of  the  public  health  (Scotland)  act.  A  comprehensive  scheme  of 
organization  including  notification  was  recommended,  and  received 
careful  consideration  by  many  local  authorities  throughout  Scotland. 
Several,  however,  refrained  from  taking  action  on  account  of  the  burdens 
likely  to  be  imposed  upon  individuals.  By  the  passage  of  the  Public 
Health  Amendment  Act  of  1907,  certain  sections  are  so  modified  that 
administrative  action  can  be  taken  without  involving  unnecessary  hard- 
ship. Dr.  Philip  reports  that  nine  local  authorities  have  adopted  com- 
pulsory notification  and  fifty-two  voluntary  notification. 

In  Ireland,  according  to  the  reports  of  Sir  John  W.  Moore  and  Edward 
J.  McWeeney,  the  magnitude  of  the  tuberculosis  problem  is  illustrated 
by  the  fact  that  the  death-rate  has  recently  reached  the  maximum  of  2.9 
per  1000  of  the  population,  representing  the  deaths  of  12,694  persons 
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during  the  year.  Only  in  the  years  1880,  1897,  1898,  and  1900  has  such 
a  high  mortality  rate  been  previously  attained.  The  death-rate  in  Eng- 
land is  reported  to  have  fallen,  since  1864,  from  3.3  per  1000  to  1.7;  in 
Scotland,  from  3.6  per  1000  to  2.1,  and  yet  in  Ireland  to  have  risen  from 
2.4  per  1000  in  1864  to  2.9  in  1904.  That  the  Irish  people  are  awakening 
to  the  enormity  of  the  danger  is  evidenced  by  the  fact  that  in  1906,  at 
a  meeting  of  the  Dublin  Branch  of  the  National  Association  for  the  Pre- 
vention of  Consumption,  a  resolution  was  carried  providing  for  the 
adoption  of  a  system  of  compulsory  notification. 

In  Denmark,  according  to  Vilhelm  Maar,  20,000  people  out  of  a  total 
of  2,500,000  inhabitants  are  at  present  afflicted  with  tuberculosis,  and 
approximately  8000  new  cases  are  annually  developing.  Rordam,  Presi- 
dent of  the  Executive  Committee  of  the  National  Association  for  the 
Prevention  of  Tuberculosis  in  Denmark,  reports  that  the  death-rate  from 
pulmonary  tuberculosis  has  diminished  rapidly  in  the  last  three  decades. 
In  1876  the  mortality  rate  was  3.57  per  1000,  while  now  the  proportion 
is  1.95  per  1000.  Effective  measures  have  been  directed  against  the 
disease  for  many  years,  beginning  in  1875  with  the  establishment  of  a 
seaside  hospital  for  scrofulous  children.  A  campaign  of  education  was 
instituted  at  the  expense  of  the  State  in  1898.  In  compliance  with  the 
suggestions  embodied  in  the  report  of  the  Parliamentary  Commission 
appointed  in  November,  1901,  to  investigate  conditions  and  propose 
remedial  measures,  all  physicians  are  compelled  to  report  cases  of  existing 
tuberculosis  coming  under  their  observation  as  well  as  the  deaths.  This 
action  was  taken  by  the  passage  of  the  tuberculosis  laws  of  April  14,  1905. 
These  provided  for  compulsory  disinfection  after  fatal  cases,  regulations 
and  control  of  food-supply,  inspection  of  factories  and  workshops,  the 
prohibition  of  child  labor  and  official  supervision  of  numerous  other 
factors  of  hygienic  importance. 

In  Australia,  which  possesses  a  dry,  sunny  climate  with  a  compara- 
tively small  population  exhibiting  but  little  poverty,  the  death-rate  from 
tuberculosis  is  reported  by  Armstrong  as  29  per  cent,  less  than  in  England 
in  1904.  The  mortality  rate  has  become  progressively  reduced  since 
1885.  Compulsory  notification  has  been  in  force  in  parts  of  Australia 
since  1898.  Neglect  to  comply  with  notification  laws  is  subject  to  heavy 
penalty.  Gratifying  results  have  been  secured  in  Adelaide,  Melbourne, 
and  Sydney. 

In  Roumania,  Mitulescu  reports  that  the  death-rate  from  tuberculosis 
in  the  large  cities  is  3.6  per  1000  people,  the  rate  in  Bucharest  being 
particularly  high.  Since  1901  effective  efforts  have  been  instituted  to 
introduce  compulsory  notification,  work  along  these  lines  being  accorded 
active  support  by  the  profession  and  public. 

Great  interest  in  the  campaign  against  tuberculosis  is  manifested  in 
Norway,  Holland,  Switzerland,  and  Belgium.  Compulsory  notification 
is  admitted  to  be  a  decided  success  in  Norway,  where  it  has  been  carried 
out  for  several  years,  and  is  earnestly  advocated  by  the  leaders  of  the  pro- 
fession in  other  countries.  Holmboe,  of  Christiana,  reports  that  obligatory 
notification  no  longer  meets  with  resistance,  that  early  exaggerated  notions 
as  to  the  fear  of  infection  have  subsided,  and  that  administrative  control 
is  meeting  with  growing  favor  on  account  of  the  increasing  enlightenment 
of  the  people.  He  states  that  the  mortality  rate  from  consumption  in 
Norway  has  been  constantly  lower  since  1901  than  during  the  entire 
period  from  1871  to  1900,  although  having  exhibited  a  gradual  increase 
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from  1867  to  1890,  and  remaining  about  stationary  during  the  succeeding 
ten  years.  Dr.  Carriere,  of  Berne,  reports  a  progressive  diminution  in  the 
mortality  rate  of  pulmonary  tuberculosis  since  1883,  despite  an  increase 
in  the  total  mortality  from  other  tuberculous  affections. 

In  Germany  it  is  estimated  from  the  official  data  furnished  by  the 
Imperial  Health  Office  that  from  110,000  to  120,000  people  die  annually 
of  consumption.  In  nearly  all  cities  the  statistics  show  a  gratifying 
diminution  in  the  mortality  rate  of  tuberculosis  of  approximately  40 
per  cent,  during  the  past  thirty  years.  From  reference  to  a  table  pre- 
sented by  the  Imperial  Board  of  Health  and  the  German  Central  Com- 
mittee for  Combatting  Tuberculosis  it  appears  that  from  1877  to  1904 
the  mortality  from  pulmonary  tuberculosis  declined  from  37  to  19  for 
each  10,000  people.  The  diminution  in  the  number  of  deaths  from  tu- 
berculosis was  even  more  pronounced  than  the  general  mortality  rate. 

Many  municipalities  have  adopted  regulations  enforcing  obligatory 
notification  and  registration.  An  ordinance  to  this  effect  was  enacted  in 
Saxony  in  1900,  neglect  of  notification  being  punishable  by  fine  or  de- 
tention. Two  years  later  a  similar  provision  was  made  in  Bavaria  in- 
cluding the  right  to  remove  consumptives  to  special  institutions  when 
necessary.  Hamel,  member  of  the  Royal  Bureau  of  Health,  Berlin, 
believes  uniform  international  regulations  regarding  notification  to  be 
very  desirable.  He  insists  upon  the  value  of  a  system  of  voluntary  noti- 
fication whenever  obligatory  reports  are  found  to  be  impracticable. 
Compulsory  notification,  according  to  Glasenapp,  President  of  Police, 
Rixdorf,  is  soon  to  be  introduced  in  that  city  for  all  cases  of  open  pul- 
monary or  laryngeal  tuberculosis.  The  unfortunate  results  of  the  present 
lack  of  compulsory  notification  are  greatly  minimized,  however,  by  the 
work  of  the  inquiry  bureaus  and  tuberculosis  dispensaries.  Kayserling, 
Secretary-General  of  the  Central  Committee  for  these  organizations  in 
Berlin  and  suburbs,  reports  that  detailed  notification  is  obligatory  upon 
the  nurses  connected  with  the  service,  and  that  effective  measures  ^  of 
prevention  and  supervision  are  immediately  instituted  by  the  inquiry 
stations. 

In  France  the  principle  of  compulsory  notification  at  first  met  with 
considerable  opposition.  In  1899  the  Academy  of  Medicine  in  Paris 
appointed  a  special  commission  to  submit  propositions  regarding  the 
administrative  control  of  tuberculosis.  In  1900  an  elaborate  plan  of 
campaign  was  introduced  by  Landouzy,  Armaingaud,  Grancher,  Brouardel, 
Calmette,  and  Pyrot.  An  organized  system  of  education  was  carried 
on  through  the  medium  of  private  societies,  school-rooms,  and  institu- 
tions, including  hospitals,  sanatoria,  and  dispensaries.  Attention  was 
given  to  the  proper  supervision  of  food-supplies  and  the  improvement  of 
unhealthy  dwellings.  While  compulsory  notification  was  strongly  resisted 
as  being  uncalled  for  and  distinctly  objectionable,  ^some  progress  has 
been  made  in  this  direction  in  recent  years.  According  to  Barbary,  the 
new  law  upon  public  health  permits,  but  does  not  compel,  the  notification 
of  tuberculosis.  Physicians,  however,  are  given  authority  to  insist  upon 
the  disinfection  of  any  dwelling  inhabited  by  a  consumptive.  A  vast 
amount  of  good  has  been  accomplished  by  the  Permanent  Committee 
for  the  Prevention  of  Tuberculosis  in  France,  public  interest  having  been 
awakened  with  reference  to  all  important  features  of  prophylaxis. 

The  Swedish  government  issued  an  official  communication  to  the 
International  Congress  on  Tuberculosis  in  Washington  relative  to  the 
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struggle  against  tuberculosis  in  Sweden.  The  origin  of  the  movement  is 
traced  to  1896,  when  the  Swedish  Medical  Society  called  attention  to 
several  phases  of  the  subject,  especially  the  necessity  of  establishing  sana- 
toria and  of  distributing  popularly  written  pamphlets  concerning  the 
disease.  In  1904  was  founded  the  National  Anti-tuberculosis  Associa- 
tion, which  now  has  a  membership  of  22,000.  The  chief  means  employed 
for  the  education  of  the  masses  are  lectures,  the  museum,  and  the  free 
distribution  of  instructive  literature.  Buhre  has  reported  that  there  are 
about  30,000  cases  of  pulmonary  tuberculosis  throughout  the  country, 
and  that  the  total  deaths  in  one  year  are  something  over  10,000,  estab- 
lishing a  mortality  rate  of  1.91  per  1000  of  the  entire  population.  It  is 
shown  that  the  tuberculosis  mortality  rate  in  Sweden  is  progressively 
diminishing  with  the  advance  of  prophylactic  measures.  Near  the  end 
of  1905  the  government,  at  the  request  of  the  National  Anti-tuberculosis 
Society,  appointed  a  parliamentary  commission  to  investigate  the  con- 
ditions and  determine  the  best  methods  of  restricting  the  spread  of  the 
disease.  A  report  was  published  in  1907  embodying  comprehensive 
plans  to  check  the  further  progress  of  tuberculosis. 

In  Finland,  with  a  population  of  3,000,000,  of  which  five-sixths  are 
Fins  and  about  one-sixth  Swedes,  the  death-rate  from  tuberculosis  is 
stated  by  Palmberg  to  vary  in  different  districts  from  1.6  to  2.8  per  1000 
inhabitants.  The  mortality  is  higher  in  the  towns  than  in  the  rural 
districts.  In  recent  years  the  death-rate  has  decreased  in  the  larger 
centers  of  population,  but  has  remained  practically  constant  in  the  more 
sparsely  settled  regions.  As  early  as  1889  important  resolutions  were 
passed  by  the  Finnish  Medical  Society  tending  to  call  public  attention  to 
the  dangers  of  tuberculosis.  Two  years  later  public  funds  for  the  con- 
struction of  sanatoria  were  asked  of  the  Diet.  In  1898  a  Commission  was 
appointed  by  the. government  to  suggest  means  for  the  prevention  and 
arrest  of  tuberculosis,  and  in  their  report  exceedingly  practical  and  com- 
prehensive measures  were  proposed.  A  National  Association  for  Com- 
batting Tuberculosis  was  organized  in  1905,  and  active  work  was  insti- 
tuted along  the  lines  of  general  prophylaxis. 

Municipal  regulations  have  already  been  adopted  in  portions  of 
Hungary.  Bartha  reports  a  recent  revision  of  building  laws,  a  penalty 
attached  to  shaking  dust-cloths  on  the  street,  control  of  the  food-supply, 
disinfection  of  apartments  occupied  by  consumptives  as  well  as  their 
bedding  and  clothing,  and  the  insurance  of  workingmen.  He  recommends 
a  more  strict  supervision  of  dairies,  more  stringent  building  regulations, 
reduction  in  the  number  of  taverns  with  shortening  of  closing  hours,  and 
practical  assistance  to  the  poor.  Von  Farkas  calls  attention  to  the 
need  of  more  supporting  dispensaries  and  sanatoria.  He  advocates 
strongly  the  extension  of  compulsory  notification  to  those  occupying 
houses  with  a  consumptive  and  therefore  exposed  to  infection. 

While  many  American  cities  have  emulated  the  example  of  New 
York  in  adopting  regulations  requiring  reports  of  tuberculosis  to  health 
authorities,  but  comparatively  few  compel  their  actual  enforcement. 
In  Philadelphia  notification  was  recommended  by  the  County  Medical 
Society  in  1893,  but  failed  of  inauguration  until  1905.  -  In  Boston  com- 
pulsory registration  has  been  in  force  since  1900.  Of  the  86  largest 
cities  of  the  United  States,  according  to  a  report  made  by  Wm.  H. 
Baldwin  and  other  members  of  a  committee  appointed  by  the  National 
Association  for  the  Study  and  Prevention  of  Tuberculosis,  57  had  enacted 
44 
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laws  by  the  early  part  of  1906,  pertaining  to  compulsory  registration. 
Of  these  57,  nearly  one-fifth  passed  their  ordinances  during  1905,  as 
will  be  seen  by  the  following  table  presented  by  the  committee: 


CITY. 


DATE  OF  LAW. 


POPULATION, 
1900. 


FORMS  TO  BE 
REPORTED. 

New  York  City Jan.      18,1897  3,437,202  All 

Camden,  N.  J Dec.     27,  1897  73,935  All 

Cincinnati,  O Aug.     19,  1898  325,902  Not  stated 

Elizabeth,  N.  J March    6,  1899  52,130  Not  stated 

Boston,  Mass May        1,  1900  560,892  Pulmonary 

Buffalo,  N.  Y 1900  352,387  Not  stated 

Rochester,  N.  Y 1900  162,608  Not  stated 

Trenton,  N.  J Jan.        8,  1901  73,307  Pulmonary 

Bridgeport,  Conn April    23,  1902  70,996  Pulmonary 

Lowell,  Mass Sept.           1902  94,969  Pulmonary 

Worcester,  Mass Oct.        6,  1902  118,421  Pulmonary 

Louisville,  Ky Oct.            1902  204,731  Not  stated 

Atlanta,  Ga .' Oct.            1902  89,872  Not  stated 

Oakland,  Cal 1902  66,960  Pulmonary 

Providence,  R.  I Jan.      15,1903  175,597  All 

Hartford,  Conn March    4,1903  79,850  All 

Cambridge,  Mass March  11,  1903  91,886  Pulmonary 

Omaha,  Neb June     30,  1903  102,555  Not  stated 

San  Francisco,  Cal Oct.     27,  1903  342,782  All 

Los  Angeles,  Cal Oct.            1903  102,479  Not  stated 

Memphis,  Tenn 1903  102,320  Not  stated 

St.  Paul,  Minn Jan.            1904  163,065  All 

Minneapolis,  Minn Aug.     26,  1904  202,718  All 

Reading,  Pa Sept.      1,  1904  78,961  All 

Somerville,  Mass Oct.       6,  1904  61,643  Pulmonary 

*Des  Moines,  la Oct.      28,  1904  62,139  All 

Springfield,  Mass Nov.       1,  1904  62,059  Not  stated 

Cleveland,  O Feb.       3,  1905  381,768  Not  stated 

Youngstown,  O Feb.       6,  1905  44,885  Pulmonary 

Yonkers,  N.  Y Feb.            1905  47,931  Not  stated 

Paterson,  N.  J March    3,  1905  105,171  Pulmonary 

*Salt  Lake  City,  Utah March    9,  1905  53,531  Pulmonary 

Grand  Rapids,  Mich March        1905  87,565  Pulmonary 

St.  Louis,  Mo April      7,  1905  575,238  Pulmonary 

*Baltimore,  Md April      8,  1905  508,957  Pulmonary 

f  Philadelphia,  Pa April    27,  1905  1,293,697  Pulmonary 

New  Haven,  Conn April          1905  108,027  Not  stated 

*Milwaukee,  Wis May     15,  1905  285,315  All 

Fall  River,  Mass June     13,  1905  104,863  Pulmonary 

Waterbury,  Conn Sept.      5,  1905  45,859  All 

fPittsburgh,  Pa Sept.    10,  1905  321,616  All 

New  Bedford,  Mass Nov.      8,  1905  62,442  Not  stated 

Columbus,  Ohio 1905  125,560  Not  stated 

Erie,  Pa Jan.        1,1906  52,733  Not  stated 

Chicago,  111 ..Jan.        1,1906  1,698,575  All 

Lawrence,  Mass Feb.     19,1906  62,559  All 

Peoria,  111 Feb.     20,1906  56,100  Not  stated 

Detroit,  Mich 285,704  Not  stated 

Holyoke,  Mass 45,712  Not  stated 

Seattle,  Wash 80,671  All 

Wilkes  Barre,  Pa 51,721  Not  stated 

Troy,  N.  Y 60,551  Not  stated 

Indianapolis,  Ind 169,164  Not  stated 

The  only  cities  of  over  125,000  population  which  had  not  passed 
ordinances  requiring  notification  were  Chicago,  New  Orleans,  Newark, 

*  State  law. 

t  State  law;  enforcement  in  this  city  begun  about  this  time. 
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Jersey  City,  Kansas  City,  and  Denver.  It  is  frequently  urged  by  some 
that  compulsory  notification  is  especially  indicated  for  Denver  on  ac- 
count of  the  influx  of  imported  cases,  and  the  possible  development  of 
an  indigenous  disease  seriously  imperiling  the  future  of  the  community. 
While  denying  that  for  such  alleged  reason  an  unusual  necessity  exists 
in  Colorado  for  a  tuberculosis  crusade,  it  is  admitted,  nevertheless,  that 
measures  for  the  restriction  and  control  of  tuberculosis  should  be  rigidly 
enforced  in  Denver  as  elsewhere.  That  such  is  not  the  case  is  indeed  a 
reflection  upon  the  profession,  unextenuated  by  the  existence  of  favorable 
climatic  conditions,  the  absence  of  an  overcrowded  population,  or  the 
relatively  insignificant  amount  of  poverty.  Irrespective  of  locality  or 
other  inherent  etiologic  factors  there  should  be  observed  in  all  cities 
compulsory  notification  as  preliminary  to  a  campaign  of  education  and 
supervision.  This  should  embrace  all  cases  of  tuberculosis,  include  each 
change  of  dwelling,  and  become  obligatory  upon  the  attending  physician, 
the  nurse,  the  head  of  the  family,  and  the  owner  of  the  house. 


CHAPTER  LXXXVII 

THE  SUPERVISION  AND  EDUCATION  OF  THE 
CONSUMPTIVE 

THE  pulmonary  invalid,  in  the  absence  of  certain  precautions  relative 
to  daily  habits,  is  a  direct  menace  to  the  family  and  the  public,  but  strict 
conformity  to  prescribed  instructions  entirely  removes  all  elements  of 
danger.  Upon  these  premises  two  conclusions  are  obvious.  First, 
that  society  has  the  right  to  demand  of  the  consumptive  the  most  rigid 
observance  of  sanitary  rules,  and,  secondly,  that  the  victim  of  tuberculo- 
sis is  entitled  to  receive  from  the  health  authorities  systematic  instruc- 
tion with  reference  to  the  arrest  as  well  as  the  control  of  the  disease. 
The  burden  of  action  thus  lies  with  the  public  in  the  education  of  the 
consumptive  preparatory  to  any  successful  scheme  of  supervision.  To 
this  end  public  effort  toward  the  restriction  of  the  disease  should  consist 
primarily  of  such  assistance  as  will  secure  a  hearty  recognition  of  recipro- 
cal obligations.  The  methods  to  be  employed  in  undertaking  the  educa- 
tion of  the  invalid  are  various.  Certain  well-defined  groups  of  consump- 
tives are  recognized  for  whom  are  indicated  separate  and  widely  differing 
means  of  imparting  knowledge. 

In  many  instances  the  attending  physician  represents  one  of  the  most 
important  channels  by  which  information  may  be  conveyed  with  the 
greatest  likelihood  of  enlisting  active  cooperation.  Unfortunately,  the 
practical  effectiveness  of  this  method  may  be  limited  in  its  general  appli- 
cability by  the  negligence  of  the  physician.  Too  often  the  general  prac- 
titioner either  utterly  fails  to  appreciate  his  responsibility  in  the  matter, 
or  neglects  to  impart  detailed  instruction  solely  on  account  of  the  time 
and  trouble  involved.  In  other  cases  the  physician,  although  perhaps 
earnest  and  conscientious,  may  not  be  sufficiently  informed  to  train 
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the  patient  in  a  proper  manner.  In  many  instances,  however,  according 
to  the  discretion  of  the  health  authorities,  the  personal  instruction  of 
the  consumptive  may  be  delegated  to  the  physician  in  charge,  but  this, 
under  no  circumstances,  should  prevent  the  supplementary  distribution 
of  educational  literature,  in  order  to  insure  accuracy  and  thoroughness 
of  observed  precautions. 

Among  the  more  intelligent  classes  carefully  prepared  circular  infor- 
mation, portraying  in  detail  the  necessary  preventive  measures,  often 
suffices  to  impart  to  the  invalid  an  adequate  conception  of  individual 
responsibilities.  Grateful  and  appreciative  readers  of  such  literature  are 
not  always  found  among  the  masses,  particularly  the  wage-earners,  who 
are  often  indifferent  to  their  surroundings  and  careless  in  their  habits. 
For  these,  educational  leaflets  of  a  more  emphatic  nature  are  demanded, 
and  their  contents  should  be  adapted  to  the  peculiar  requirements  of 
such  a  class.  The  circulars  of  information  should,  above  all,  be  clear, 
brief,  concise,  of  simple  phraseology,  in  effect  more  or  less  mandatory, 
without  attempt  at  unnecessary  explanation,  and  printed  in  various 
languages. 

The  work  of  responsible  instruction  must  devolve  in  the  main  upon 
duly  authorized  and  specially  trained  assistants,  working  under  the  sanc- 
tion either  of  the  Health  Department  or  of  various  charity  organizations. 
Through  the  influence  of  personal  contact  and  force  of  example,  educated 
women  serving  either  as  visiting  nurses  or  sanitary  inspect resses,  are 
enabled  to  inspire  immediate  confidence  and  secure  intelligent  cooper- 
ation. Thus  the  precautionary  rules  left  for  perusal  are  more  likely  to 
be  understood  and  obeyed.  Periodic  visits,  with  systematic  reports  to 
higher  authorities,  result  in  the  preservation  of  valuable  records,  through 
which  means  administrative  control  may  become  more  effective  and 
the  official  mind,  if  occasion  requires,  awakened  to  the  necessity  of 
coercive  action. 

Other  means  for  the  education  of  the  consumptive  are  afforded 
through  the  medium  of  tuberculosis  classes,  free  dispensaries,  sanatoria, 
and  the  various  methods  of  enlightening  the  general  public,  to  all  of 
which  consideration  will  be  given  in  the  proper  place. 

Tuberculosis  is  essentially  a  house  disease,  however,  and  it  is  in  the 
home  that  the  vast  majority  of  pulmonary  invalids  must  receive  their 
instruction  and  become  subject  to  supervision.  By  far  the  most  impor- 
tant feature  of  prophylaxis  relates  to  the  disposal  of  the  sputum  in  the 
sick-room,  and  it  is  to  this  phase  of  the  subject  that  especial  attention 
must  be  directed. 

It  is  essential  that  scrupulous  care  be  taken  to  avoid  contamination 
of  clothing,  bedding,  furniture,  rugs,  floor,  hands,  lips,  beard,  or  any 
other  portion  of  the  body  with  tubercle  bacilli.  In  the  act  of  coughing 
tiny  invisible  droplets  of  infective  material  may  be  forcefully  distributed 
in  all  directions.  For  this  reason  it  is  important  that  the  spray  be 
arrested  by  some  suitable  medium  held  before  the  mouth  at  such  a  time. 
For  this  purpose  paper  napkins  or  pieces  of  gauze  or  old  cloth  are  usually 
available,  and  should  be  immediately  burned  or  deposited  in  a  paper  bag, 
paraffined  envelop,  reticule,  or  similar  receptacle  made  of  oiled  silk  or 
rubber.  It  is  undesirable  to  make  use  of  the  handkerchief  in  endeavoring 
to  prevent  a  possible  dissemination  of  bacilli,  but  such  practice  is,  of 
course,  less  objectionable  and  filthy  than  the  habit  of  utilizing  it  at  the 
time  of  expectoration.  If  the  patient  holds  the  handkerchief  before  the 
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mouth  when  coughing,  this  should  be  folded  at  once  and  set  aside  until 
cleansed  in  the  manner  to  be  described  for  all  linen.  In  the  absence  of 
suitable  material  upon  which  to  gather  the  droplet  emanations  from  the 
mouth  while  coughing,  the  patient  should  be  instructed  to  hold  the  hand 
before  the  lips  and  wash  it  at  once.  The  lips  should  be  carefully  wiped 
with  paper  napkins  or  gauze,  although  in  some  cases  preference  is  given 
to  washing  with  a  mild  disinfecting  solution.  In  this  event  the  advantage 
accrues  not  so  much  from  the  nature  of  the  solution,  as  from  the  thorough- 
ness of  cleansing.  No  handkerchief,  gauze,  or  cloth  should  be  used  more 
than  once  for  wiping  the  lips. 

As  a  rule,  the  consumptive  should  be  advised  to  dispense  with  his 
beard,  especially  if  at  all  luxuriant.  Nothing  is  more  unsightly  or 
unclean  than  an  overhanging  growth  upon  the  upper  lip  of  pulmonary 
invalids,  unless  it  is  the  time-honored  chin-whisker  of  our  countrymen 
upon  which  may  adhere  particles  of  bacilli-laden  sputum.  If  objection 
be  made  to  the  removal  of  the  beard,  it  at  least  should  be  trimmed  very 
closely. 

A  proper  receptacle  for  the  sputum  is  of  the  utmost  importance. 
It  is  essential  that  the  expectoration  should  not  be  permitted  to  dry 
exposed  to  the  air  of  the  room,  nor  to  soil  by  accident  any  article  for 
which  it  was  not  intended.  It  should  be  deposited,  without  going  astray, 
in  earthen  cups  partly  filled  with  water,  in  paper  spit-cups,  or  upon 
pieces  of  gauze.  Old-fashioned  cuspidors  upon  the  floor  are  an  abomina- 
tion not  to  be  tolerated.  In  all  instances  the  patient  should  deposit  the 
sputum  with  the  cup  or  other  receptacle  held  close  to  the  mouth,  in 
order  to  avoid  scattering  the  agents  of  infection.  Earthen  cups  used  for 
this  purpose  should  be  cylindric  in  shape  and  provided  with  a  cover. 

It  is  important  that  some  means  be  taken  to  conceal  the  unsightly 
expectoration  and  prevent  the  entrance  of  flies,  thus  avoiding  consequent 
distribution  of  bacilli  to  articles  of  food,  as  has  been  described.  Under 
no  circumstances  should  there  be  used  hand  cuspidors  with  an  inclined 
upper  surface  terminating  in  a  small  aperture  at  the  center,  as  it  is  inevi- 
table that  particles  of  adherent  sputum  will  become  dried  upon  the  pre- 
senting upper  portion.  Caution  should  be  exercised  to  prevent  the  re- 
tention of  sputum  in  a  similar  manner  upon  the  sides  or  edges  of  earthen 
cylindric  cups.  If  paper  spit-cups  are  used,  they  should  be  destroyed  by 
fire,  and  if  these  are  contained  wTithin  a  square  tin  box,  the  latter  should 
be  boiled  daily.  If  pieces  of  cheese-cloth  or  gauze  are  employed,  they 
should  be  folded  immediately  after  expectoration,  and  deposited  tempo- 
rarily in  a  proper  receptacle,  as  has  been  explained,  and  subsequently 
burned.  If  an  ordinary  earthen  cup  is  used  as  a  receptacle  for  the  sputum, 
it  is  important  that  it  should  have  a  handle  and  be  partly  filled  with  water. 
It  is  unnecessary  to  employ  disinfectants,  provided  proper  attention  is 
given  to  emptying  and  refilling  the  cup  at  frequent  intervals.  If  a  re- 
ceptacle of  this  sort  is  used,  the  primary  essential  is  that  the  sputum  should 
be  kept  moist  and  covered.  In  cities  with  modern  sewerage  facilities  the 
cup  may  be  emptied  into  the  water-closet.  In  other  cases  the  sputum 
should  either  be  boiled  or  exposed  to  a  strong  phenol  solution  for  several 
hours. 

An  elaborate  method  for  the  sterilization  of  tuberculous  sputum  has 
been  described  by  Kirkland  and  Patterson.  The  sputum  is  poured  into  an 
iron  vessel,  which  is  provided  with  a  movable  lid  and  has  at  the  bottom 
two  steam  jets  which,  in  operation,  give  a  circular  motion  to  the  contents. 
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After  the  sputum  has  been  emptied  into  the  iron  receptacle  and  the 
lid  screwed  down,  the  steam  is  introduced  through  the  jets  at  the  bottom 
to  a  pressure  of  fifteen  pounds.  After  the  sputum  has  boiled  for  twenty 
minutes  it  is  allowed  to  cool,  and  is  then  drained  into  the  sewer  by  the 
opening  of  a  valve  at  the  bottom  of  the  sterilizer.  The  sputum-cups 
are  cleaned  in  a  somewhat  similar  manner.  They  are  first  suspended 
by  their  handles  upon  a  series  of  horizontal  brass  tubes,  which  form  the 
essential  feature  of  a  cage  which,  in  turn,  is  lowered  into  the  iron  tank. 
Into  this  are  admitted  water  and  steam,  the  boiling  being  permitted 
for  twenty  minutes.  The  advantages  of  this  method  appear  to  be 
marked  economy  of  time,  greater  safety  in  the  handling  of  the  cups, 
and  more  thoroughness  than  if  washed  by  hand.  An  interesting  feature  of 
the  exhibition  in  connection  with  the  recent  International  Congress  on 
Tuberculosis  was  the  demonstration  of  the  proper  handling  of  cuspidors. 
Those  in  use  in  the  Government  printing-office  are  never  touched  by  the 
hands,  as  tongs  and  a  wire  frame  are  exclusively  used.  The  cuspidors 
are  carried  in  a  cart  from  various  portions  of  the  building  to  a  cleansing 
room,  where  they  are  washed  by  the  hose  and  sprinkling  cans  containing 
disinfecting  solutions. 

It  is  of  the  utmost  importance  that  proper  provision  be  made  for 
the  cleansing  and  sterilization  of  the  linen.  In  the  later  stages  of  con- 
sumption, when  the  patient  is  completely  bedridden,  the  danger  of  soiling 
the  linen  with  infected  sputum  becomes  exceedingly  great  on  account  of 
the  physical  exhaustion.  In  many  cases  the  intellect  is  impaired  more 
or  less  and  the  patient  is  totally  unable  to  appreciate  his  status  as  a  source 
of  danger  to  others.  The  responsibility  for  a  proper  hygiene  of  the  sick- 
room then  devolves  entirely  upon  the  attendant.  At  such  a  time  it  is 
better  that  the  sputum  should  be  deposited  upon  pieces  of  cheese-cloth 
or  gauze,  rather  than  in  sputum-cups,  as  these  are  often  upset  if  per- 
mitted in  the  hands  of  the  patient.  The  paramount  consideration  relates 
to  the  observance  of  the  utmost  cleanliness  as  regards  the  clothing,  hands 
of  the  invalid,  bed-clothes,  floor,  and  rugs.  The  hands  of  the  attendant, 
as  well  as  the  patient,  should  be  kept  absolutely  clean  at  all  hazards. 

All  articles  of  soiled  linen  which  are  not  to  be  destroyed,  should  be 
brought  into  immediate  contact  with  a  5  per  cent,  solution  of  phenol 
or  immersed  for  several  hours  in  a  solution  of  corrosive  sublimate  and 
subsequently  boiled.  The  solution  may  be  made  by  dissolving  a  dram 
each  of  corrosive  sublimate  and  ammonium  muriate  in  a  gallon  of  water 
contained  within  a  wooden  bowl  or  tub.  This  solution  may  also  be  used 
for  washing  floors,  walls,  or  wooden  furniture.  In  institutions  steriliza- 
tion plants  are  essential  for  a  proper  cleansing  of  the  linen. 

The  furniture  of  the  sick-room  should  be  as  simple  as  possible.  Dra- 
peries, lace  curtains,  velvet  or  plush  furniture,  and  all  articles  likely  to 
retain  dust  should  be  excluded.  It  is  desirable  to  clean  the  room,  if 
possible,  only  when  the  patient  is  out-of-doors.  Care  should  be  taken  not 
to  dust  with  feather-dusters  or  to  sweep  vigorously  with  a  dry  broom. 
The  rugs  should  be  cleaned  in  the  open  air,  and  dusting  should  be  per- 
formed only  with  a  moist  cloth.  There  should  be  no  carpet  in  the  room 
occupied  by  a  consumptive. 

It  is  properly  one  of  the  prerogatives  of  health  officials  to  supervise 
effective  methods  of  disinfection  of  apartments,  after  the  death  or  re- 
moval of  the  consumptive.  Much  has  been  written  of  late  concerning 
the  necessity  of  disinfecting  such  rooms  and  the  contained  furniture  at 
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public  expense.  The  movement  relative  to  the  destruction  or  disin- 
fection of  all  articles  with  which  the  invalid  has  come  in  contact  has 
extended  sufficiently  to  inspire  on  the  part  of  certain  students  and  educa- 
tors an  advocacy  of  cremation.  It  is  well  in  this  connection  to  call  atten- 
tion to  the  fact  that  the  administrative  control  of  tuberculosis  pertains 
far  more  to  the  supervision  of  the  consumptive,  and  his  immediate  en- 
vironment while  he  is  yet  alive,  and  disseminating  innumerable  agents  of 
infection,  than  to  the  disposal  of  his  body  after  the  potent  source  of 
danger  has  ceased  to  exist.  As  a  matter  of  fact,  an  insistence  upon 
strict  precautionary  measures  relating  to  personal  cleanliness  and  the 
hygiene  of  the  sick-room  during  life  is  of  infinitely  more  importance 
than  the  disinfection  of  apartments  and  the  destruction  of  their  con- 
tained articles  after  death.  It  would  appear  that  both  the  profession 
and  the  public  are  educated  more  or  less  to  a  belief  in  the  wisdom  of 
rigid  disinfection  of  apartments  occupied  by  consumptives.  Frequently, 
however,  no  particular  concern  is  manifested  as  to  their  immediate 
presence  in  the  family  for  prolonged  periods. 

Disinfection  of  apartments  by  no  means  is  to  be  deprecated,  but  the 
thought  is  suggested  that  in  some  instances  the  importance  of  this  proce- 
dure is  exaggerated.  As  suggested  by  Chapin,  disinfection  should  not 
be  regarded  as  an  expiatory  atonement  for  previous  unsanitary  sins.  It 
is  particularly  to  be  recommended  in  crowded  tenements  exhibiting  a 
sad  deficiency  of  sunlight  or  fresh  air,  and  occupied  by  the  ignorant, 
impoverished,  and  sometimes  the  vicious.  Disinfection,  when  done  at 
all,  should  be  practised  in  a  most  thorough  manner,  and  may  be  per- 
formed by  the  burning  of  sulphur  or  formaldehyd.  Formaldehyd  disin- 
fection is  the  more  modern,  and  probably  the  more  efficient,  method.  The 
keyholes,  window-cracks,  fireplaces,  door  apertures,  and  all  other 
crevices  should  be  tightly  sealed.  Articles  of  clothing  or  bedding  should 
be  spread  or  suspended  in  the  room  in  order  that  the  disinfection  may 
be  as  thorough  as  possible. 

The  most  convenient  manner  of  formaldehyd  disinfection  results 
from  the  use  of  the  generator.  As  commonly  employed,  however,  the 
formaldehyd  is  sprinkled  upon  a  sheet  and  suspended  upon  a  clothes- 
line. There  should  be  used  one  pint  of  formaldehyd  to  every  1000 
cubic  feet  of  air,  and  the  room  tightly  closed  for  at  least  twelve  hours 
in  order  to  make  fumigation  as  thorough  as  possible.  Much  of  the 
clothing,  bedding,  and  sometimes  the  rugs  may  be  disinfected  by  placing 
in  a  steam  sterilizer.  If  sulphur  is  used,  it  should  be  placed  in  an  iron 
vessel,  which  in  turn  is  put  into  a  tub  partly  filled  with  water.  The 
iron  kettle  should  stand  upon  bricks  placed  in  the  bottom  of  the  tub. 
About  three  pounds  of  powdered  sulphur  should  be  used  for  every  1000 
cubic  feet  of  air.  After  the  sulphur  has  been  ignited,  the  room  should 
be  tightly  closed,  and  remain  unopened  for  from  ten  to  twelve  hours. 
If  sulphur  candles  are  employed,  there  is  considerable  danger  that  the 
disinfection  will  be  incomplete  unless  several  candles  are  burned  at  the 
same  time  in  a  small  room.  The  walls,  window-frames,  and  other  wooden 
portions  of  the  room  should  be  thoroughly  washed  with  the  disinfecting 
solution  previously  described. 

Further  considerations  relating  to  the  care  of  the  consumptive, 
the  hygiene  of  the  room,  and  the  importance  of  detailed  instructions 
in  the  interests  of  the  invalid  will  be  discussed  in  connection  with  the 
following  subdivision. 
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CHAPTER  LXXXVIII 

THE  EXTENSION  OF  MATERIAL  AID  ACCORDING  TO  THE 
VARYING  NEEDS  AND  REQUIREMENTS  OF  DIFFERING 

CLASSES 

AN  organized  effort  toward  the  suppression  of  consumption,  to  be 
effective,  must  take  cognizance  of  the  obligation  imposed  upon  society 
to  render,  when  needed,  substantial  assistance  to  sufferers  from  the 
disease.  The  movement  for  the  restriction  of  tuberculosis  must  not 
be  permitted  to  assume  the  characteristics  of  a  "crusade"  against  the 
individual  consumptive,  but  rather  against  the  conditions  which  make 
possible  the  existence  of  the  scourge.  There  must  be  a  campaign  against 
tuberculosis  rather  than  the  tuberculous.  Both  for  the  attainment  of 
the  best  results  in  prophylaxis  and  for  humanitarian  reasons  the  attitude 
of  society,  as  directed  largely  by  the  medical  profession,  must  not  partake 
of  oppression  and  persecution.  Arbitrary  measures  are  demanded  only 
by  the  exigencies  of  unusual  cases.  Upon  the  other  hand,  the  predomi- 
nating spirit  actuating  all  attempts  at  administrative  control  should  be 
that  of  benignancy,  supervisory  helpfulness,  and  material  aid. 

The  first  appeal  for  assistance  arises  from  the  great  mass  of  needy 
consumptives  who  are  confined  to  their  homes.  To  such  a  class,  instruc- 
tions as  to  the  sanitary  disposal  of  sputum  and  the  hygiene  of  the  room 
are  of  but  slight  value  unless  means  are  provided  to  permit  their  proper 
execution.  In  other  words,  practical  aid  to  the  ignorant  and  impover- 
ished constitutes  an  essential  factor  in  the  general  scheme  of  supervision 
surely  no  less  important  than  the  distribution  of  educational  leaflets 
and  the  periodic  visits  of  nurses  and  inspectresses.  The  benefits  derived 
as  a  result  of  the  Visiting  Nurses'  Association  and  similar  organizations, 
though  manifold,  can  be  greatly  augmented  by  the  disbursement,  under 
their  direction,  of  sputum-cups,  gauze,  disinfectants,  or  other  material 
used  for  the  purposes  of  prevention.  The  cost  is  utterly  insignificant  in 
comparison  with  the  results  to  be  obtained,  and  the  same  is  true  of  the 
expense  necessary  to  supply  deficiencies  in  the  way  of  food  or  clothing 
in  individual  cases.  At  least  fresh  eggs  and  milk  should  be  freely  fur- 
nished to  the  very  poor.  By  this  means  not  only  are  there  afforded 
additional  opportunities  for  the  restoration  of  working  power  and  sub- 
sequent maintenance  of  families,  but  also  greater  assurances  of  compli- 
ance with  precautionary  rules. 

Among  the  destitute  the  probability  of  faithful  cooperation  on  the 
part  of  invalid  or  family  is  much  enhanced  if  there  are  sustained  relations 
of  mutual  reciprocity.  The  advanced  consumptive  who,  in  ignorance  and 
poverty,  is  destined  to  succumb  to  prolonged  illness  at  home  represents 
by  all  odds  the  greatest  source  of  danger  as  regards  the  transmission 
of  the  disease  to  others.  Assuredly  no  investment  can  yield  a  more 
substantial  return  than  the  extension  of  material  aid  to  such  a  class, 
in  the  hope  of  thereby  diminishing  the  possibilities  of  contagion. 

Assistance  to  these  people  should  also  include  the  distribution  of 
needful  articles  of  clothing  and  such  medicines  as  are  demanded  under 
the  sanction  of  the  visiting  nurse  or  other  official  representatives.  Pro- 
vision should  be  made  for  the  proper  cleansing  of  rooms  and  cloth- 
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ing,  the  cost  of  frequent  scrubbing  of  the  floor  and  washing  of  the  linen 
being  defrayed  at  public  expense. 

Not  the  least  important  province  of  the  nurse  or  inspectress  in  the 
interest  of  the  patient  is  a  supervision  of  the  immediate  environment. 
Although  often  a  matter  of  tedious  detail,  the  advantages  of  a  proper 
attention  to  the  surroundings  are  almost  incalculable.  An  intelligent 
and  resourceful  inspection  of  apartments  often  affords  means  for  an 
out-of-door  existence  which  would  at  first  be  considered  as  impossible 
of  attainment.  Recourse  may  be  taken  to  back  porches,  roofs  of  tene- 
ment-houses, tents,  and  simple  contrivances  by  means  of  which  the 
invalid  is  permitted  to  partake  of  the  benefits  of  fresh  air  and  sun- 
shine. If  the  patient  is  unable  to  stay  out  of  doors,  the  mere  super- 
vision of  the  sick-room  is  sometimes  fraught  with  important  benefits. 
The  selection  of  a  room  containing  the  greatest  facilities  for  ventila- 
tion, and  with  a  sunny  exposure,  falls  entirely  within  the  scope  of 
visiting  supervision,  as  does  even  the  arrangement  of  the  furniture, 
the  situation  of  the  bed  near  an  open  window,  the  adjustment  of  tem- 
perature, and  the  regulation  of  the  amount  and  character  of  bed-covering. 

Attention  to  the  foregoing  considerations  involves  but  slight  expense, 
while  a  devotion  to  detail  adds  immeasurably  to  the  material  comfort 
of  the  sufferer  and  insures,  as  a  rule,  conformity  to  precautionary  in- 
structions. An  important  advantage  of  systematic  periodic  visitation 
is  the  opportunity  permitted  to  acquire  accurate  data  as  to  the  sanitary 
conditions  and  the  probable  dangers  of  infection  to  others.  Upon  this 
evidence  may  be  based  any  action  leading  to  the  forcible  removal  of  the 
patient  to  special  institutions. 

INSTITUTIONS  FOR  CONSUMPTIVES 

From  the  aspect  of  prophylaxis,  institutional  care  and  supervision 
are  demanded  by  three  fairly  distinct  classes  of  pulmonary  invalids: 

(a)  Indigent  patients  with  advanced  disease. 

(b)  Ignorant  and  vicious  consumptives. 

(c)  Impoverished  patients  with  incipient  or  moderate  infection,  who, 
under  systematic  control  and  with  proper  assistance,  present  reasonable 
prospects  of  recovery. 

No  inclusion  is  made  of  the  non-indigent  incipient  class,  for  whom 
especially  sanatorium  provision  has  been  provided.  Without  the  slightest 
reflection  upon  the  usefulness  of  institutions  open  only  to  patients  with 
slight  infection  and  in  comfortable  circumstances,  the  fact  remains  that 
from  the  standpoint  of  prevention  such  patients  do  not  comprise  a  group 
constituting  important  elements  of  danger  to  others.  The  construction 
of  sanatoria  for  incipient  non-charity  cases  in  the  interests  of  prophylaxis 
does  not  represent  a  legitimate  obligation  upon  society.  The  proper 
scope  of  such  institutions  will  not  be  considered  at  this  time,  but  will  be 
reserved  for  later  discussion  in  connection  with  Treatment. 

Indigent  Patients  with  Advanced  Disease. — For  the  very  advanced 
cases,  it  is  clearly  incumbent  upon  society  to  provide  segregation  hos- 
pitals where  the  last  comforts  of  life  can  be  administered  without  the 
slightest  danger  to  families  or  the  community,  and  where  death  may 
be  robbed  of  a  portion  of  its  horrors  through  judicious  nursing  and 
medical  care.  The  destitute  and  dying  consumptive,  who  is  not  granted 
a  welcome  in  municipal  hospitals  open  to  other  classes  of  suffering  human- 
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ity,  and  is  even  denied  admission  to  special  sanatoria,  is  entitled,  upon 
humanitarian  grounds,  to  receive  from  the  Commonwealth  institutional 
aid  when  needed.  In  turn,  society  has  the  right,  at  the  discretion  of  the 
health  officers,  to  insist  upon  the  forcible  removal  of  hopeless  cases  to 
such  institutions  when  sanitary  precautions  are  wantonly  or  unavoidably 
disregarded.  This  is  not  infrequently  the  case  among  poor  and  densely 
ignorant  families.  When  people  are  incapable  of  appreciating  the  dangers 
of  infection,  or  of  responding  to  prophylactic  appeals,  there  exist  ob- 
vious limitations  to  the  practical  efficiency  of  educative  measures.  The 
experience  of  visiting  nurses,  whose  aim  it  is  to  instruct  and  assist  in 
a  substantial  way  consumptives  of  the  poorest  class,  attests  the  futility 
of  these  methods  as  applied  to  the  lowest  stratum  of  the  social  scale.  A 
member  of  the  Visiting  Nurses'  Association  of  Baltimore,  Miss  LaMotte, 
has  reported  her  personal  experience  with  destitute  and  ignorant  consump- 
tives. Of  1160  patients  visited,  only  9  are  stated  to  have  been  capable 
of  complying  with  ordinary  precautions.  Instructions  were  followed 
fairly  well,  but  by  no  means  completely,  in  143  instances;  719  were  care- 
less, and  289  exhibited  a  flagrant  disregard  of  hygienic  measures. 

All  municipalities  should  provide  adequate  facilities  for  the  housing 
and  care  of  these  indigent  advanced  cases  under  the  supervision  of  the 
health  departments.  In  the  campaign  of  prevention  the  great  usefulness 
of  institutions  of  this  character  must  be  appreciated  by  those  who  have 
become  at  all  familiar  with  the  deplorable  conditions  existing  in  large 
cities.  The  number  of  patients  properly  falling  within  the  scope  of 
hospitals  for  advanced  and  impoverished  cases  is  legion.  But  little 
provision  has  thus  far  been  made  for  such  unfortunates,  as  sanatoria 
possessing  facilities  for  their  care  are  exceedingly  few.  From  an  institu- 
tional standpoint  these  invalids  are  undesirable  because  of  the  nature 
of  their  physical  infirmity,  and  by  virtue  of  their  ignorance,  destitution, 
and  obstinacy.  It  is  probable  that  many  would  strenuously  object  to 
detention  in  special  institutions,  and  very  likely  would  refuse  to  conform 
to  established  rules,  and  it  is  precisely  for  such  consumptives  that  some 
form  of  sanatorium  provision  is  demanded.  It  is  not  merely  the  hopeless 
indigent  invalid  remaining  at  home,  a  constant  menace  to  the  immediate 
family  and  associates,  whom  it  is  desired  to  remove  to  special  hospitals, 
but  also  the  great  army  of  homeless,  roving,  shiftless,  intemperate,  and 
unruly  consumptives  who  are  notoriously  negligent  regarding  sanitary 
instructions. 

Ignorant  and  Vicious  Consumptives. — This,  of  all  classes,  undoubt- 
edly represents  by  far  the  greatest  danger  to  society  on  account  of  the 
wide-spread  distribution  of  bacilli  resulting  from  reckless  expectoration. 
The  cases  comprising  this  group  of  vicious,  dissipated,  or  unmanage- 
able consumptives  are  radically  different  from  those  embraced  in  the 
preceding  class.  The  thought  is,  therefore,  suggested  that  there  may 
properly  be  displayed  a  corresponding  difference  in  the  character  of  the 
sanatoria  prepared  for  these  two  classes  of  indigent  invalids.  While 
unnecessary  multiplication  of  institutions  must  be  avoided,  it  is,  in- 
deed, a  reflection  upon  modern  civilization  to  crowd  these  two  groups 
indiscriminately  in  poorly  ventilated  and  sometimes  loathsome  poor- 
houses. 

Adequate  accommodations  should  be  provided  for  worthy  advanced 
consumptives  without  an  enforced  intimate  association  with  the  vicious 
and  dissipated.  The  hospital  for  advanced  cases  should,  indeed,  be  a 
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refuge  in  literal  compliance  with  the  spirit  of  the  German  institutions, 
i.  e.,  "Friedensheim,"  or  "Home  of  Peace." 

It  is  apparent  that,  in  the  interests  of  humanity,  separate  provision 
should  be  made  for  those  less  entitled  to  sympathetic  consideration. 
Neither  does  it  appear  that  the  common  jail  is  quite  the  appropriate 
place  even  for  those  who  infringe  upon  the  rights  of  society.  Although 
admittedly  violators  of  the  law  and  entitled  for  this  reason  to  no  more 
consideration  than  other  criminals,  the  fact  remains  that  they  do  not 
come  under  precisely  the  same  category,  and,  therefore,  should  not  be 
given  a  similar  penalty.  It  is  apparent  that  the  punishment  to  be 
allotted  to  offenders  against  criminal  law,  even  if  tuberculous,  should 
bear  no  relation  to  their  physical  infirmity.  It  is  equally  true  that 
wilful  infringement  of  sanitary  laws  by  consumptives  cannot  justify, 
even  in  the  interests  of  prevention,  the  imposition  of  an  indefinitely 
prolonged  jail  sentence. 

Experience  has  shown  that  tuberculosis  is  already  frequent  ampng 
those  incarcerated  for  other  crimes  in  penal  institutions.  It  would, 
indeed,  be  a  short-sighted  policy  to  crowd  jails,  reformatories,  and 
prisons  with  unruly  consumptives.  In  such  an  event  it  is  difficult  to 
conceive  in  what  manner  either  the  purposes  of  justice  or  the  cause  of 
prevention  could  be  effectually  subserved.  The  vast  number  of  such 
individuals  would  preclude  their  proper  housing  under  State  supervision. 
The  responsibility  for  their  management  and  control  should  be  assumed 
by  the  local  communities  burdened  by  their  presence,  as  provision  can 
be  made  with  but  comparatively  slight  expense  for  their  proper  housing. 
It  is  not  insisted  that  a  necessity  exists  for  the  construction  of  special 
detention  institutions  for  these  patients,  but  it  is  contended  that  separate 
provision  for  their  reception  should  be  made  either  upon  the  county 
farms  or  in  special  wards  in  existing  hospitals  for  advanced  cases. 

It  is  perfectly  feasible  to  construct  suitable  accommodations  upon 
the  town  farm  for  the  care  of  worthy  hopeless  consumptives,  as  well 
as  for  the  vicious  and  unmanageable.  Appropriate  wards  or  camps  may 
be  set  aside  to  comply  with  the  separate  needs  and  requirements  of  each 
class.  Such  institutions,  if  conducted  under  the  supervision  of  local 
health  authorities,  would  aid  greatly  in  the  accomplishment  of  practical 
prophylactic  results.  All  communities  should  be  compelled  to  extend 
aid  of  this  character  to  the  hopeless  impoverished  consumptive  and 
exact  in  return  strict  compliance  with  the  law  on  the  part  of  others. 

Impoverished  Patients  with  Incipient  or  Moderate  Infection,  Who, 
under  Systematic  Control  and  with  Proper  Assistance,  Present 
Reasonable  Prospects  of  Recovery. — Many  of  the  people  included 
in  this  group,  as  a  result  of  substantial  assistance,  can  resume  their 
former  positions  as  wage-earners.  Usually  they  are  unable  in  their 
ordinary  environment  to  observe  precautionary  rules,  and  hence  become 
with  advancing  infection  a  distinct  menace  to  the  community.  There 
can  be  no  question,  therefore,  as  to  the  obligation  resting  upon  society 
to  care  for  its  non-hopeless  indigent  consumptives.  The  economic  feature 
of  the  problem  has  been  considered.  The  responsibility  devolving  upon 
the  Commonwealth  can  be  discharged  only  by  the  erection  of  State 
sanatoria  or  convalescent  farms  for  those  whose  condition  requires 
institutional  regime,  and  by  the  construction  of  free  tuberculosis  dis- 
pensaries in  thickly  settled  communities  for  the  ambulant  cases. 
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STATE  SANATORIA 

The  maintenance  of  State  sanatoria  for  partly  indigent  incipient 
cases  has  been  amply  justified  by  the  results  thus  far  accomplished  in 
several  localities,  in  which  the  experiment  has  been  tried,  notably  in 
Massachusetts.  In  emulation  of  the  example  set  at  Rutland,  the  pendu- 
lum of  public  opinion  is  swinging  strongly  toward  the  erection  of  such 
institutions.  Neither  the  charitable  features  nor  the  economic  utility 
of  sanatoria  of  this  kind  are  subject  to  doubt  even  among  the  most 
skeptical.  There  is  room,  however,  for  honest  differences  of  opinion 
as  to  the  jurisdiction  under  which  they  should  be  operated,  the  manner 
of  construction,  location,  the  extent  of  industrial  opportunities  offered, 
and  the  character  of  the  management.  From  a  practical  standpoint 
it  matters  little  whether  these  institutions  are  supported  by  State  aid 
or  by  local  public  or  private  benevolence,  provided  the  true  spirit  ostensibly 
inspiring  their  construction  is  conscientiously  maintained  by  those  in 
charge.  This,  unfortunately,  is  not  always  the  case  in  public  institutions 
on  account  of  the  pernicious  influence  of  politics. 

The  selection  of  the  site  is  sometimes  grossly  inappropriate  and 
unnecessarily  expensive.  Buildings  ill  adapted  for  the  purpose  are 
occasionally  erected  through  the  advice  of  partizan  architects.  Grossly 
incompetent  medical  superintendents  may  be  selected  as  a  result  of 
political  favor.  There  may  result,  therefore,  a  great  diminution  in  the 
actual  usefulness  of  institutions  endowed  with  almost  infinite  possi- 
bilities in  the  way  of  service  to  others. 

The  essential  considerations  are  that  these  buildings  should  be  properly 
located,  so  designed  and  constructed  as  to  afford  suitable  accommodations 
to  the  greatest  number  at  a  nominal  expense,  and  conducted  in  accordance 
with  broadly  humanitarian  instincts  as  well  as  along  scientific  lines. 
To  this  end  it  is  obvious  that  the  best  results  can  be  secured  only  through 
the  active  cooperation  oj  representative  medical  men. 

It  is  quite  impracticable  to  expect  from  a  Committee  of  the  Legislature, 
rendering  allegiance  primarily  to  some  political  ring,  the  elaboration  of 
modern  well-sustained  ideas  concerning  the  construction  and  maintenance 
of  sanatoria.  Upon  such  a  subject  there  must  be  brought  to  bear  the 
enlightenment  and  experience  of  those  especially  engaged  in  medical  and 
sociologic  work.  The  responsibility  for  the  erection  and  supervision  of 
such  institutions  should  be  delegated  to  members  of  the  medical  profession 
interested  in  the  elucidation  of  problems  of  this  nature.  Through  the 
cooperation  of  State  and  county  medical  societies,  associations  for  the 
study  and  prevention  of  tuberculosis,  the  various  charity  organizations, 
and  the  local  health  authorities,  the  direction  of  these  institutions  may 
be  consigned  to  individuals  who  are  perfectly  competent  to  discharge 
satisfactorily  the  imposed  trust. 

It  is  probable  that  the  practical  efficiency  of  sanatoria  designed  for  this 
purpose  would  be  greatly  increased  if  they  were  erected  in  various  com- 
munities throughout  the  State,  supported  in  the  main  by  local  subscrip- 
tions, yet  receiving  substantial  aid  from  the  State.  Irrespective  of  the 
amount  of  assistance  rendered  by  private  benevolence,  it  is  undoubtedly 
true  that  more  satisfying  results  would  accrue  from  the  distribution  of 
several  institutions  of  this  nature  in  different  localities  than  from  the 
erection  of  one  imposing  structure  for  indigent  consumptives.  It  goes 
without  saying  that  a  single  building  of  this  description,  no  matter 
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of  what  size,  must  be  entirely  inadequate  to  supply  the  pressing  needs 
of  the  many  unfortunate  sufferers  scattered  throughout  a  State.  It  is 
also  true,  in  spite  of  the  insufficient  accommodations,  that  but  little 
stimulus  would  be  given  to  the  extension  of  further  aid  either  through 
local  pride  or  private  philanthropy.  The  logical  solution  rests  with  the 
creation  of  so  advanced  a. public  sentiment  as  will  inspire  the  construc- 
tion of  numerous  abodes  of  this  character  for  early  consumptives  who 
have  not  the  means  of  self-support. 

It  is  to  be  regretted  also  that  buildings  erected  entirely  through 
private  generosity,  though  of  beautiful  architectural  design  and  mag- 
nificent in  proportions,  are  often  ill  suited  to  the  needs  and  requirements 
of  the  comparatively  small  number  of  indigent  consumptives  who  chance 
to  be  admitted  within  their  walls.  Meanwhile  the  expense  incident  to 
these  monumental  structures  is  entirely  out  of  proportion  to  the  practical 
benefits  to  be  secured. 

In  the  interests  of  prevention,  sanatoria  designed  wholly  for  incipient 
cases  cannot  attain  the  fullest  measure  of  success,  for  the  reason  that  the 
essential  requirement  for  such  patients  is  instruction,  which  can  be 
elaborated  quite  satisfactorily  in  day  camps  and  through  the  medium  of 
tuberculosis  classes  at  a  comparatively  trifling  cost.  It  is  suggested  that 
the  very  incipient  cases  should  be  educated  and  cared  for  as  far  as  possible 
in  the  day  camps  and  tuberculosis  dispensaries  or  admitted  to  working 
farm  colonies  in  various  portions  of  the  State.  If,  however,  sanatoria 
are  to  be  provided  for  their  exclusive  use,  it  is  better  that  modest 
substantial  structures  should  be  erected  in  order  that  the  greatest  number 
may  be  received  at  a  minimum  of  expense.  It  is  possible  with  increasing 
experience  and  more  definite  knowledge  as  to  the  true  scope  of  State 
sanatoria  that  it  may  be  determined  to  devote  these  institutions  exclu- 
sively to  moderately  advanced  patients. 

The  question  of  affording  industrial  facilities  to  the  inmates  of  State 
sanatoria  is  very  properly  subject  to  some  comment.  As  furnishing 
a  means  of  diversion  to  those  not  likely  to  be  injured  by  such  pursuits, 
there  is  undoubtedly  much  to  recommend  the  performance  of  light  out-of- 
door  work,  either  in  the  fields  or  garden,  and  of  handiwork  of  various 
kinds  while  at  rest  upon  the  porches.  Indoor  employment  should  be 
deprecated  under  all  circumstances.  Many  of  the  arts  and  crafts,  even 
if  practised  in  sunny,  well-ventilated  apartments,  exercise  a  distinctly 
deleterious  effect  on  account  of  the  confinement,  physical  effort,  and  in- 
halation of  dust.  Upon  the  other  hand,  work  in  the  fields,  garden,  or  at 
the  wood-pile,  unless  wisely  regulated  in  accordance  with  the  physical 
capacity  of  the  patients,  may  be  attended  by  unfortunate  consequences. 

Compulsory  employment  of  this  kind  is  not  likely  to  be  received  with 
the  utmost  enthusiasm  even  by  individuals  participating  in  the  bounties 
of  State  or  private  philanthropy.  This  has  been  recently  illustrated  by 
the  refusal  of  some  patients  in  a  New  York  sanatorium  to  do  light  work. 
This  aversion  to  labor  is  not  uncommonly  noted  among  individuals  who 
have  been  accustomed  for  prolonged  periods  to  an  idle  existence  in 
sanatoria.  Cognizance  should  be  taken  of  the  demoralizing  tendency 
toward  habitual  idleness  and  social  irresponsibility  so-  often  exhibited, 
and  to  which  the  term  "  sanatorium  habit"  has  been  applied.  Even 
after  discharge  as  arrested  cases  a  number  of  such  individuals,  owing  to 
the  degenerative  effects  of  protracted  indolence,  are  found  to  be  of  but 
slight  value  to  society  in  comparison  with  the  public  expenditure  in  their 
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behalf.  It  is  indeed  opportune  that  appropriate  methods  should  be 
devised  to  avert  the  growing  disinclination  for  work  among  people  who 
had  previously  pursued  lives  of  active  usefulness. 

Industrial  opportunities  in  State  sanatoria  are  worthy  of  serious 
consideration,  that  sojourn  in  such  institutions  may  not  be  followed  by 
the  moral  incapacitation  of  those  permitted  to  enjoy  their  privileges  and 
benefits.  It  is  essential  that  in  each  instance  the  character  and  extent 
of  employment  should  be  carefully  graduated  to  the  physical  condition. 
There  is  no  reason  why  a  correct  adaptation  of  work  in  sanatoria  is  not 
fully  as  practicable  as  the  adjustment  of  physical  effort  in  the  form  of 
recreative  exercise.  Useful  labor  in  the  open  air  possesses  the  additional 
advantage  of  preparing  the  invalid  for  a  more  complete  assumption  of 
responsibility  in  the  so-called  after-stage.  It  is  true  that  the  amusement 
derived  from  such  a  source  may  be  less  keenly  enjoyed  than  a  game  of 
cards  or  the  reading  of  an  interesting  novel.  Amusement  of  consumptives, 
however,  does  not  always  represent  a  necessary  feature  of  therapeutic 
management.  Wholesome  diversion  may  often  be  secured  by  the 
pursuit,  during  a  few  hours,  of  some  useful  vocation.  This  in  some  in- 
stances may  be  of  greater  advantage  than  breathing  exercises,  long  walks, 
and  mountain-climbing,  by  reason  of  the  added  encouragement.  It  is  im- 
possible to  overestimate  the  value  of  the  psychic  element,  especially  when 
this  relates  to  the  knowledge  of  one's  ability  to  cope  with  future  problems. 

The  extent  to  which  industrial  opportunities  may  be  permitted  in 
sanatoria  is,  of  course,  dependent  very  largely  upon  the  character  of  cases 
admitted.  Thus,  while  judicious  employment  for  incipient  or  arrested 
cases  seems  not  only  desirable,  but  imperative,  the  scope  of  its  application 
is  necessarily  limited  in  institutions  receiving  patients  in  all  stages  of  the 
disease.  In  like  manner  the  degree  to  which  the  labor  of  consumptives 
may  be  utilized  for  economic  purposes  is  subject  to  great  variation  in 
different  establishments.  There  can  be  no  doubt  that  in  farm-colonies 
for  convalescent  invalids  or  for  arrested  cases,  and  in  charitable  sanatoria 
admitting  only  the  very  incipient  class,  the  industry  of  the  inmates 
may  be  found  of  considerable  practical  value  in  lessening  the  cost  of  main- 
tenance. In  many  sanatoria,  however,  the  conditions  are  very  different 
from  those  obtaining  in  the  farm-colonies  for  working  people,  and  there- 
fore less  opportunity  is  offered  for  added  economy  of  management 
through  the  contributed  labor  of  pulmonary  invalids. 

Generally  speaking,  provision  for  industrial  pursuits  may  not  be 
expected  to  furnish  financial  assistance  to  public  institutions  of  this  char- 
acter. As  a  source  of  income,  pure  and  simple,  any  scheme  of  organized 
work  is  not  to  be  recommended,  as  the  industrial  features  cannot  be 
expected  to  yield  a  financial  return  at  all  commensurate  with  the  ex- 
penditure. Carefully  selected  patients  may  be  permitted  to  perform 
such  light  work  upon  the  premises  for  brief  periods  of  time  as  their 
physical  condition  will  justify,  but  in  State  sanatoria  for  all  classes  of 
invalids  any  organized  effort  toward  increasing  the  income  through 
the  labor  of  patients  is  utter  folly.  Assuredly  one  of  the  important 
objects  of  such  institutions  will  be  defeated  unless  the  inmates  are 
constantly  subjected  to  the  closest  surveillance  in  order  to  forestall  the 
possibility  oj  overexertion.  It  is  questionable  also  if  patients  capable 
of  performing  any  considerable  amount  of  work,  particularly  those  classed 
in  the  category  of  arrested  cases,  should  be  permitted  to  remain  in  institu- 
tions supported  entirely  by  the  State.  This  thought  is  emphasized 
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by  the  fact  that  the  total  number  of  consumptives  worthy  of  public 
aid  entirely  exceeds  the  capacity  of  existing  institutions.  From  this 
it  would  appear  that  sanatorium  provision  should  be  accorded  to  the 
greatest  possible  number  in  actual  need  of  such  assistance,  rather  than  to 
preclude  their  admission  by  the  retention  of  a  corps  of  semi-efficient 
invalid  employees.  This  objection  does  not  apply,  of  course,  to  in- 
dustrial settlements  designed  especially  for  the  reception  of  convalescent 
consumptives,  scarcely  requiring  subjection  to  sanatorium  regime.  The 
personal  supervision  of  these  invalids  relates  largely  to  an  adjustment 
and  control  of  the  character  and  amount  of  their  physical  activities. 
In  a  very  large  number  of  instances  the  opportunity  given  to  discharged 
patients  and  members  of  their  families  for  the  performance  of  suitable 
work  has  proved  a  veritable  blessing,  as  shown  in  several  colonies  where 
the  experiment  has  been  tried. 

The  Influence  of  State  Sanatoria  upon  Neighboring  Communities 
and  Surrounding  Property. — It  is  important  to  call  attention  to  these 
features  connected  with  the  erection  of  hospitals  for  advanced  cases, 
concerning  which  there  has  been  considerable  popular  misapprehension. 
The  impression  has  become  somewhat  prevalent  that  residents  of  smaller 
towns,  in  which  have  been  situated  sanatoria  for  consumptives,  have 
been  subject  to  more  or  less  danger  of  contagion  from  the  influx  of  im- 
ported cases. 

In  the  consideration  of  the  possible  danger  of  infection  from  visiting 
tuberculous  invalids,  it  is  well  to  discriminate  clearly  between  the  influ- 
ence of  so-called  closed  sanatoria,  and  that  of  open  resorts  for  consump- 
tives. The  evidence  thus  far  presented  is  quite  overwhelming  to  the 
effect  that  the  closed  institutions  are  everywhere  responsible  for  a 
material  diminution  in  the  tuberculosis  mortality  rate  among  the  neigh- 
boring inhabitants.  This  is  explained  by  the  pronounced  educational 
influence  exerted  throughout  the  community  by  lessons  in  hygienic 
living,  and  the  precautionary  measures  taught  through  the  force  of 
actual  example.  The  development  of  tuberculosis  among  physicians, 
nurses,  and  attendants  in  institutions  for  consumptives  is  known  to  be 
exceptionally  rare,  in  spite  of  prolonged  intimate  association  with  invalids 
in  advanced  stages  of  the  disease.  Upon  the  acceptance  of  these  facts, 
it  is  difficult  to  conceive  how  the  resident  population  of  towns  in  which 
such  institutions  are  located  is  especially  liable  to  infection,  the  exposure 
being  practically  nil  and  the  measures  of  prevention  being  thoroughly 
understood.  As  a  matter  of  fact,  the  existence  of  well-conducted  tuber- 
culosis hospitals  in  any  community  must  serve  as  an  added  element 
of  protection  to  the  public  rather  than  as  a  menace. 

As  regards  the  open  resorts,  where,  on  account  of  climatic  advantages, 
pulmonary  invalids  in  advanced  stages  of  the  disease  flock  in  large 
numbers,  there  might  be  expected,  upon  purely  theoretic  grounds, 
a  possible  increase  of  the  non-imported  tuberculosis  mortality  rate. 
Certain  towns  in  Europe,  notably  Mentone  and  Nice,  have  frequently 
been  cited  as  illustrating  the  development  of  indigenous  tuberculosis 
among  the  inhabitants  from  the  importation  of  pulmonary  invalids. 
The  reports  from  these  places  as  to  the  prevalence  of  local  infection 
are,  however,  decidedly  at  variance.  The  observations  of  experienced 
clinicians  in  other  health  resorts  of  Europe  and  America  are,  however, 
singularly  in  accord  as  to  the  entire  lack  of  statistical  data  upon  which 
to  base  the  assumption  of  an  increase  in  the  practical  dangers  of  infection 
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from  the  influx  of  consumptives.  Communications  from  St.  Moritz, 
Davos  Platz,  and  Cairo  concur  in  positive  statements  concerning  the 
lack  of  evidence  as  to  the  increase  of  tuberculosis  among  the  native 
population  at  any  time  during  recent  years. 

In  1905  an  inquiry  was  conducted  by  Dr.  C.  F.  Gardiner  as  to  the 
influence,  if  any,  of  imported  pulmonary  invalids  upon  the  native  tuber- 
culosis death-rate  in  open  resorts  throughout  Massachusetts,  Connecticut, 
New  York,  North  and  South  Carolina,  Virginia,  Georgia,  Texas,  New 
Mexico,  Arizona,  Utah,  California,  and  Colorado.  The  result  of  this 
inquiry  showed  conclusively  that  the  imported  tuberculous  invalid  was 
scarcely  ever  a  source  of  danger  to  the  native  population,  and  that  the 
practical  likelihood  of  such  infection  in  open  resorts  was  grossly  exag- 
gerated. It  must  be  insisted,  in  spite  of  these  reports,  that  the  pro- 
tection of  these  communities  is  dependent  largely  upon  the  vigilance  of 
the  health  authorities  and  the  effectiveness  of  their  administration. 
Gardiner  has  reported  that  an  investigation  conducted  by  himself  and 
other  physicians  in  Colorado  Springs,  including  different  health  officers, 
has  disclosed,  out  of  a  population  of  approximately  20,000  people,  but 
one  case  each  year  since  1889  originating  among  the  native  population, 
or  sixteen  cases  in  sixteen  years  in  spite  of  an  exceedingly  large  number 
of  imported  pulmonary  invalids.  My  own  observations  in  the  city  of 
Denver  during  a  period  of  eighteen  years  have  been  reported  in  connection 
with  the  Geographic  Distribution  of  Tuberculosis. 

No  valid  objection  can  be  presented  to  the  erection  of  hospitals  for 
tuberculous  patients  upon  the  score  of  fancied  dangers  to  the  com- 
munity. Strenuous  opposition  may  sometimes  be  interposed  as  to  their 
erection,  but  this  usually  emanates  from  property-owners  in  the  immediate 
vicinity,  who  assume  that  values  will  be  unfavorably  affected  by  the 
proximity  of  such  institutions.  This  element  of  deterioration  in  the 
value  of  surrounding  property,  which  is  more  imaginary  than  real, 
cannot  obtain  when  a  site  is  chosen  either  in  the  country  or  in  the  suburbs 
of  the  larger  cities.  On  the  other  hand,  it  has  been  found  that  the  presence 
of  these  institutions  has  been  decidedly  helpful  rather  than  unfavorable. 
In  almost  all  instances  surrounding  property  has  appreciated  in  value 
through  the  increase  of  population  in  localities  previously  isolated  or 
abandoned.  With  increase  of  visitors  there  necessarily  takes  place 
expansion  of  business  of  all  kinds,  improvement  of  adjacent  property, 
with  public  attention  to  the  locality  as  a  healthful  and  desirable  place  of 
resort.  Prejudice  and  preconceived  ideas  as  to  the  supposed  unde- 
sirability  of  institutions  of  this  kind,  founded  upon  misconceptions  of 
actual  facts,  should  not  be  permitted  to  thwart  the  important  interests 
either  of  the  Commonwealth  or  of  pulmonary  invalids  as  a  class. 

Considerations  pertaining  to  the  location  of  sanatoria,  hygienic  con- 
ditions, immediate  surroundings,  water-supply,  soil,  drainage,  accessi- 
bility, initial  expenditure,  and  cost  of  maintenance  will  be  considered  in 
connection  with  the  Sanatorium  Treatment  of  Consumption.  It  is 
submitted  at  this  time,  however,  that  institutions  designed  for  indigent 
cases  do  not  require  an  elaborate  outlay  for  buildings,  and  that  a  suitable 
selection  of  the  site,  with  provision  for  the  largest  possible  number  of 
inmates,  is  of  far  greater  importance  than  the  erection  of  imposing  struc- 
tures. Institutions  non-charitable  in  character  and  not  maintained  at 
public  expense  may  be,  of  course,  as  ornate  and  magnificent  as  their 
promoters  desire. 
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THE  TUBERCULOSIS  DISPENSARY 

One  of  the  most  important  factors  in  a  supervisory  and  educational 
campaign  is  the  tuberculosis  dispensary.  While  its  province  is  more 
directly  for  ambulant  cases  than  for  others,  its  scope  is  surprisingly 
far  reaching.  Upon  superficial  inquiry  it  might  appear  that  the  necessity 
for  special  dispensaries  for  tuberculous  patients  does  not  exist,  and  that 
this  feature  could  be  safely  delegated  to  the  other  free  dispensaries,  so 
common  in  large  municipalities.  This  aspect  of  the  movement  toward  the 
prevention  and  control  of  consumption  has  been  regarded  by  some  as 
subordinate  to  many  other  phases  of  the  campaign.  In  truth,  however, 
the  ultimate  influence  of  the  tuberculosis  dispensary  is  almost  beyond 
estimation.  Its  usefulness  is  not  confined  merely  to  the  rendering  of 
routine  gratuitous  assistance  to  consumptives,  but  more  to  the  oppor- 
tunity afforded  for  personal  contact  with  the  pulmonary  invalid  in  the 
home,  the  inspection  and  control  of  the  environment,  and  the  imparting 
of  responsible  instructions.  Among  the  varied  functions  of  such  an  in- 
stitution there  should  be  recognized  its  peculiar  position  as  the  central 
point  of  all  other  agencies  engaged  in  the  prevention  of  the  disease.  In 
other  words,  it  often  represents  the  initial  step  in  the  acquirement  of  data 
regarding  centers  of  infection. 

To  R.  W.  Philip,  of  Edinburgh,  are  students  of  preventive  medicine 
indebted  for  the  present  conception  of  the  unique  province  of  the  tu- 
berculosis dispensary.  Through  his  individual  efforts  there  was  founded 
in  1887  the  Victoria  Dispensary  for  Consumption  in  Edinburgh,  the  first 
institution  of  this  kind  in  existence.  Since  then  similar  buildings  have 
been  constructed  in  Belgium,  France,  and  Germany,  and  in  a  few  cities  of 
the  United  States.  The  underlying  motive  inspiring  the  founding  of  the 
Victoria  Dispensary  by  private  charitable  enterprise  was  not  so  much  the 
care  of  patients  applying  for  treatment  nor  the  possible  amelioration  or 
cure  of  the  disease.  It  was  hoped  to  obtain  a  more  ready  access  to  cen- 
ters of  infection  in  families  and  lodging-houses,  in  order  that  a  more 
comprehensive  supervision  of  infected  dwellings  might  prevail  and  the 
general  scheme  of  prophylaxis  become  more  effective. 

In  Scotland,  unlike  other  countries,  the  tuberculosis  dispensary  ante- 
dated the  erection  of  sanatoria,  and  has  remained  not  merely  an  isolated 
feature  of  the  tuberculosis  movement,  but  has  gradually  developed  into 
the  most  important  integral  part  of  the  entire  system  of  organized  effort. 
It  should  be,  in  fact,  a  clearing-house  for  all  indigent  consumptives, 
from  which,  after  thorough  examination  of  the  physical  conditions  and 
environment,  they  may  be  sent,  when  necessary,  to  appropriate  institu- 
tions. The  province  of  the  tuberculosis  dispensary  as  a  sort  of  general 
bureau  of  information  may  be  subdivided  for  the  following  purposes: 

1.  Invitation  of  indigent  tuberculous  patients  and  those  presenting 
suspicious  evidence  of  the  disease. 

2.  Thorough  physical  examination  of  all  comers,  with  bacteriologic 
analysis  of  the  sputum  and  the  preservation  of  a  detailed  record  of  the 
family  histoiy,  previous  history,  present  illness,  occupation,  residence, 
and  environment.     In  this  manner  there  is  obtained  an  accurate  diag- 
nosis of  the  condition,  the  early  recognition  of  the  disease  representing 
one  of  the  most  import  ant  "elements  in  the  war  of  prevention. 

3.  Facilities  offered  for  the  imparting  of  competent  instructions  to 
patients,  and  for  the  inspection  of  dwellings  and  workshops.     In  addition 
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to  personal  advice  and  exhortation  to  obey  instructions,  circular  infor- 
mation may  be  distributed  in  various  languages,  as  previously  described. 

4.  Opportunity  for  the  inclusion  of  the  case  in  a  list  of  those  to  be 
observed   continuously  by  the  Visiting  Nurses'  Association  or  similar 
organizations. 

5.  Discrimination  permitted  between  patients  who  are  best  suited  for 
residence  in  institutions  for  incipient  cases,  detention  resorts,  or  hospitals 
for  hopeless  consumptives.     The  proper  classification  of  these  individ- 
uals and  the  recognition  of  their  peculiar  needs  and  requirements  rep- 
resent important  functions  of  the  dispensary. 

6.  The  extension  of  material  aid,  when  necessary,  in  the  way  of  gra- 
tuitous advice,  food,   clothing,   medicines,   sputum-cups,   gauze,   disin- 
fectants, etc.,  in  accordance  with  the  manner  outlined  for  the  consump- 
tive at  home. 

7.  The  offering  of  comfort,   reassurance,   and  general  guidance  to 
immediate  relatives  and  friends  upon  matters  pertaining  to  the  general 
subject  of  prevention.     Under  this  heading  should  be  included,  when 
suggested  by  the  visiting  nurses,  the  examination,  by  some  member  of 
the  dispensary  medical  staff,  of  any  member  of  the  family  or  others  with 
whom  the  patient  has  been  brought  into  intimate  association. 

In  general,  the  primary  function  of  the  tuberculosis  dispensary  is 
its  position  as  a  basis  for  further  operations.  Without  this  the  house- 
to-house  visitation,  with  supervision  of  the  consumptive  at  home,  is 
entirely  impracticable  in  cities  devoid  of  compulsory  notification  laws. 
Further,  the  proper  selection  of  cases  for  the  various  institutions  for 
consumption  would  be  quite  impossible  without  the  preliminary  direc- 
tion exercised  at  the  dispensary. 

Calmette  has  called  attention  to  an  antituberculosis  supporting  dis- 
pensary or  "preventorium,"  which  is  in  effect  an  agency  for  social  preser- 
vation against  the  disease.  Its  mission  is  almost  the  same  as  that  of  the 
tuberculosis  dispensary,  while  the  scope  of  its  usefulness  is  not  limited  to 
the  medical  treatment  of  patients.  Its  purpose  is  to  accomplish,  by 
means  of  an  active  propaganda,  the  hygienic  education  of  families.  An 
effort  is  made  to  conduct  an  effective  investigation  among  the  very  poor 
in  order  to  ascertain  all  possible  sources  of  future  tuberculous  infection. 
The  benefits  of  the  preventorium  are  not  only  bestowed  upon  patients, 
but  are  extended  to  others  who,  by  reason  of  special  predisposing  condi- 
tions, are  liable  to  infection.  Most  excellent  work  has  been  accomplished 
along  somewhat  similar  lines  by  a  unique  institution  at  Ste.  Agathe 
des  Monts,  Canada,  under  the  name  of  "Brehmer  Rest."  To  Dr.  A.  J. 
Richer,  of  Montreal,  is  due  the  credit  for  the  establishment  of  this  ad- 
mirable resort.  Its  province  is  to  provide  for  poor  people  favorable  con- 
ditions for  convalescence  from  various  acute  diseases.  Individuals  de- 
bilitated by  different  causes  rendering  them  susceptible  to  tuberculous 
infection  are  received.  As  a  result  of  prolonged  rest,  an  abundance  of 
good  food,  and  outdoor  living  during  a  sojourn  of  several  months,  a 
degree  of  systemic  recuperation  is  secured  otherwise  impossible  of  attain- 
ment. 

A  valuable  modification  of  the  tuberculosis  free  dispensary  is  found 
in  the  so-called  day  resort  or  day  cure.  In  1900  a  plan  was  adopted  in 
Berlin  by  the  Red  Cross  Society  for  the  establishment  of  day  resorts  for 
convalescents  from  various  hospitals,  of  which  tuberculous  patients  com- 
prised approximately  one-half.  Accommodations  were  secured  in  a 
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large  open  place,  and  facilities  afforded  for  patients  to  recline  in  the  open 
air  during  pleasant  weather.  They  were  permitted  to  converse  and  play 
games  during  a  portion  of  the  day,  but  were  compelled  to  rest  at  other 
times.  They  were  also  carefully  instructed  as  to  the  danger  of  transmit- 
ting the  disease  to  others.  Food  was  served  several  times  during  the  day. 
This  system  of  "day  cures"  has  been  adopted  in  Germany,  France,  Eng- 
land, Belgium,  and  Austria,  and  remarkable  results  are  being  achieved. 
In  1905,  under  the  auspices  of  the  Boston  Association  for  the  Relief 
and  Control  of  Tuberculosis,  a  similar  establishment  was  started  in 
Roxbury,  Mass.,  known  as  "The  Parker  Hill  Sanatorium."  Here  in- 
valids were  offered  the  benefit  of  pure  air,  good  food,  and  such  medicine 
as  needed.  They  were  afforded  an  opportunity  to  rest  in  reclining  chairs 
or  cots,  and  were  comfortably  clothed  and  housed  during  inclement 
weather. 

In  June,  1907,  this  camp  was  moved  to  Mattapan,  and  has  since  been 
successfully  operated  during  the  greater  portion  of  the  year  upon  the 
grounds  of  the  Boston  Consumptives'  Hospital.  The  equipment  has 
consisted  of  an  administration  shack,  a  kitchen  and  pantry,  laundry, 
dining  tent,  and  other  tents  with  cots.  A  physician  is  constantly  on 
duty.  Patients  spend  the  entire  day  at  rest  in  comfortable  chairs  or 
indulge  in  suitable  and  diverting  occupations.  Townsend,  the  physician 
in  charge,  reports  that  the  chief  aim  of  the  camp  is  to  further  the  cause  of 
education. 

Various  other  camps  offering  similar  facilities  have  been  established 
throughout  the  country,  those  in  Boston  being  the  Samaritan  Hospital 
Day  Camp,  admitting  women  and  children,  and  the  Municipal  Day  Camp, 
maintained  by  the  city  as  a  part  of  its  official  campaign  against  tuber- 
culosis. The  Red  Cross  Society  of  Germany,  to  which  belongs  the 
honor  of  establishing  the  first  day  camp  for  consumptives,  has  furnished 
an  example  to  the  Red  Cross  Society  in  the  United  States,  and  as  a 
practical  result  several  branches  have  founded  similar  camps.  Excellent 
work  has  been  accomplished  along  these  lines  in  Washington,  D.  C.,  and 
Schenectady.  Assistance  has  also  been  rendered  by  this  humane  or- 
ganization to  Dr.  Pryor's  day  camp  at  Buffalo. 

In  the  spring  of  1907  a  day  camp  for  consumptives  was  established  in 
New  York  by  the  Committee  on  the  Prevention  of  Tuberculosis  of  the 
Charity  Organization  Society  in  connection  with  Bellevue  Hospital. 
The  "  Southfield,"  an  old  Staten  Island  ferry-boat,  was  placed  at  the 
disposal  of  the  committee  and  suitably  equipped.  Consumptives  were 
permitted  to  recline  in  steamer  chairs  or  hammocks  upon  the  large, 
open,  upper  decks.  A  trained  nurse  and  a  corps  of  assistants  were  in 
constant  attendance.  Generous  quantities  of  eggs  and  milk  were  served 
during  the  day  and  at  noon  an  excellent  dinner.  Especial  provision  upon 
a  separate  deck  was  made  for  the  care  of  children.  The  total  cost  per 
patient  for  each  day  was  less  than  thirty-seven  cents. 

W.  C.  White,  Medical  Director  of  the  Tuberculosis  League  of  Pitts- 
burgh, has  called  attention  to  the  educational  and  economic  value  of 
night  camps.  These  are  especially  appropriate  for  patients  who  are 
compelled  to  work  for  a  number  of  hours  daily  and  are  deprived  of  proper 
care  in  their  homes  or  boarding-houses.  By  means  of  night  camps  they 
are  enabled  to  sleep  out-of-doors,  to  receive  a  good  supper  and  breakfast, 
and  continue  under  the  direct  supervision  of  a  physician  and  nurse. 
In  this  way  the  possibility  of  securing  an  arrest  of  the  disease  is  much 
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enhanced,  hygienic  instructions  are  more  likely  to  be  observed,  and  the 
danger  of  conveying  the  infection  to  others  is  materially  diminished. 

Valuable  as  are  these  modifications  of  the  free  dispensary,  their 
effectiveness  must  be  very  greatly  curtailed  unless  there  be  instituted  a 
system  of  domiciliary  visitation,  precisely  after  the  manner  of  the  tuber- 
culosis dispensary.  It  is  this  latter  feature  of  reaching  the  homes,  where 
grossly  unsanitary  conditions  are  found  to  exist,  that  is  productive  of 
the  best  results  in  the  effort  toward  prevention.  The  greatest  degree  of 
protection  to  the  public  must  accrue  from  the  daily  personal  dissemina- 
tion of  practical  truths  in  the  very  homes  and  workshops  of  the  poor, 
where  exists  the  most  important  habitat  of  the  disease.  In  view  of  the 
fact  that  indigent  consumptives  are  out  of  all  proportion  to  the  capacity 
even  of  many  institutions,  it  is  apparent  that  the  tuberculosis  move- 
ment should  relate  not  alone  to  providing  a  temporary  means  of  lodging 
for  the  known  victims  of  disease,  but  to  conducting  a  definite  system  of 
defense.  Through  the  influence  of  kindly  personal  contact  resulting  from 
periodic  domiciliary  visits,  the  propagation  of  knowledge  regarding  the 
dangers  of  infection  becomes  particularly  effective.  It  must  be  remem- 
bered that  it  is  this  educational  influence  within  a  community  that  re- 
flects one  of  the  chief  benefits  of  all  consumptive  institutions  or  agencies. 
Those  who  have  profited,  either  at  home  or  in  sanatoria,  through  the  force 
of  example  readily  become,  in  turn,  self-constituted  apostles  to  spread 
broadcast  the  gospel  to  which  they  have  become  so  much  indebted. 
With  a  correct  appreciation  of  the  proper  methods  of  hygienic  living,  the 
consumptive  is  enabled  in  a  practical  way  to  enlighten  those  with  whom 
he  may  come  in  contact  concerning  the  manner  of  restricting  the  trans- 
mission of  the  disease. 

Still  another  modification  of  the  tuberculosis  free  dispensary,  known 
as  The  Tuberculosis  Class  System,  originating  with  Dr.  Pratt,  and  per- 
fected by  the  assistance  of  Dr.  Hawes,  2d,  of  Boston,  has  been  established. 
It  has  been  the  effort  to  elaborate  further  the  educational  feature  and 
supplement  the  deficiency  in  supervision  and  discipline  which  necessarily 
obtains  where  the  dispensary  methods  alone  prevail.  This  system  is  de- 
signed to  reach  but  comparatively  few  people,  but  to  extend  to  those  the 
maximum  attention.  The  patient  is  admonished  to  lead  a  strictly  out- 
of-door  life,  avoid  work,  and  to  comply  rigidly  with  detailed  instructions. 
The  clinical  history  is  taken,  and  the  lungs  and  sputum  periodically 
examined.  Visits  to  the  home  are  made  by  nurses  or  "friendly  visitors," 
so  called,  definitely  qualified  to  impart  kindly  words  of  advice  and  yet  to 
exact  obedience.  Facilities  are  found,  if  possible,  for  sleeping  out-of- 
doors,  either  upon  a  balcony  or  upon  the  roof,  protected  by  awnings,  or  in 
tents  upon  the  ground.  Reclining  chairs  are  provided  and  needed  assist- 
ance rendered  in  the  way  of  food  and  clothing,  after  the  manner  inaug- 
urated under  the  auspices  of  charity  organizations  and  visiting  nurses 
associations  in  different  cities. 

Similar  work  may  be  accomplished  in  the  suburbs  of  large  cities, 
as  is  practised  under  the  supervision  of  the  Social  Service  Bureau  of  the 
Massachusetts  General  Hospital.  Suburban  tuberculosis  classes  are 
formed  to  provide  for  out-of-town  consumptives.  While  the  percentage 
of  cures  has  thus  far  been  very  small,  the  primary  object,  namely,  the 
education  of  the  patient,  has  been  accomplished  in  nearly  all  cases.  An 
element  of  some  importance  in  the  conduction  of  suburban  classes  is 
the  greater  probability  of  arousing  a  local  interest  among  the  suburban 
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health  authorities.     An  active  initiative  among  these  officials  to  care 
for  their  own  consumptives  is  a  result  to  be  fondly  desired. 

The  class  system,  though  worthy  of  much  commendation,  appears,  on 
account  of  the  elaborate  detail,  to  be  very  limited  in  its  application.  It 
would  almost  seem,  in  the  present  state  of  public  apathy  and  indifference 
in  some  quarters,  with  the  tendency  toward  hysteric  phthisiophobia 
in  others,  that  more  practical  results  along  the  lines  of  prevention  could 
be  secured  by  not  concentrating  the  energies  of  intelligent  workers  upon 
so  comparatively  few  patients.  It  is  probable,  in  the  interests  of  prophyl- 
axis alone,  that  the  sphere  of  usefulness  of  the  class  system  in  some  in- 
stances could  be  extended  by  dispensing  with  the  weekly  meetings  after 
a  short  period,  and  thereby  increasing  the  list  of  members  or  by  the  forma- 
tion of  new  classes  from  time  to  time. 


CHAPTER  LXXXIX 

THE  DISSEMINATION,  TO  THE  GENERAL  PUBLIC,  THROUGH 
THE  MEDIUM  OF  VARIOUS  CHANNELS,  OF  AUTHENTIC 
OFFICIAL  INFORMATION  REGARDING  THE  PREVENTION 
OF  CONSUMPTION 

EMPHASIS  has  been  given  to  the  prime  necessity  of  imparting  imme- 
diate instruction  to  the  pulmonary  invalid,  and  of  appealing  in  devious 
ways  to  his  sense  of  obligation,  that  the  rights  of  others  may  be  respected. 
In  the  effort  to  restrict  a  preventable  disease  that  destroys  annually 
150,000  lives  in  this  country,  especial  importance  also  attaches  to  the 
education  of  the  general  public:  The  ignorance,  apathy,  and  indiffer- 
ence for  a  long  time  exhibited  regarding  a  subject  worthy  of  the  utmost 
concern,  and  the  popular  prejudice  later  entertained,  jointly  suggest  the 
need  of  a  comprehensive  system  of  education  directed  to  all  classes  and 
conditions.  Above  all,  there  is  demanded  an  acceptance  of  rational, 
well-sustained  conceptions  relative  to  the  possibilities  of  infection  and 
the  best  means  of  avoidance.  To  divest  the  public  mind  of  exaggerated 
and  distorted  notions  regarding  certain  supposed  elements  of  danger  is 
no  less  desirable  than  to  enlighten  the  masses  regarding  proper  methods 
of  defense  against  conditions  actually  inimical  to  health. 

The  education  of  the  public  concerning  a  problem  of  such  overwhelm- 
ing importance  can  be  secured  only  by  the  wide-spread  inculcation  of 
practical  knowledge  and  the  convincing  demonstration  of  actual  facts. 
By  whatever  methods  popular  instruction  is  attempted,  it  is  quite  essen- 
tial that,  for  real  effectiveness,  there  should  be  instituted  a  systematic 
propaganda  of  education.  Unity  of  purpose  and  harmony  of  action  are 
important  considerations,  and  to  this  end  it  is  suggested  that  all  local 
effort  should  receive  its  general  direction  and  impetus  from  some  duly 
recognized  and  responsible  source.  The  vital  element  of  success  in  the 
educational  movement  relates  to  the  establishment  of  the  most  com- 
plete confidence  on  the  part  of  the  people  in  the  ability,  sincerity,  and 
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executive  capacity  of  those  upon  whom  is  imposed  the  task  of  official 
guidance. 

There  is,  perhaps,  no  better  medium  for  the  dissemination  of  authentic 
data  concerning  consumption  than  the  formation  of  local  antituberculosis 
societies,  acting  in  full  unison  with  municipal  and  State  health  authori- 
ties, and  in  cooperation  with  a  central  organization  of  national  scope. 
In  this  manner  the  truths  to  be  carried  home  to  each  individual  will  be 
in  accord  with  the  most  modern  scientific  investigation,  and  will  reflect 
upon  practical  questions  the  consensual  judgment  of  active,  trained 
workers,  whose  lives  have  been  devoted  to  the  study  of  medical  and  soci- 
ologic  conditions.  Practical  instruction  emanating  from  such  sources, 
and  resourcefully  conveyed  to  the  general  public  through  various  chan- 
nels, cannot  fail  to  have  a  most  enlightening  influence. 

Local  organizations,  either  charitable  in  character  or  operating 
purely  in  conjunction  with  the  National  Association  for  the  Study 
and  Prevention  of  Tuberculosis,  constitute,  if  efficiently  officered  and 
properly  equipped,  the  most  effective  agencies  under  whose  auspices 
may  be  transmitted  trustworthy  data  for  the  information  of  the  public. 
It  should  be  borne  in  mind  that  the  educational  aim  to  be  accomplished 
is  attained,  not  wholly  as  a  result  of  the  organization  employed  for  this 
purpose,  but  rather  by  virtue  of  the  aggressive  initiative,  tactfulness, 
and  enthusiastic  devotion  to  duty  of  the  executive  officers.  In  this 
connection  it  is  not  inappropriate  to  pay  a  tribute  to  the  indomitable 
energy  of  those  who  have  so  cheerfully  and  capably  discharged  their 
official  obligations  during  the  present  national  agitation  regarding  con- 
sumption. 

Other  things  being  equal,  the  most  satisfactory  efforts  in  the  way 
of  public  enlightenment  may  be  expected  to  attend  a  plan  of  campaign 
formulated  along  the  lines  of  a  National  association  with  subordinate 
State  organizations.  Such  a  situation  prevails  in  the  majority  of  the 
States,  organized  work  being  carried  on  in  close  cooperation  with  the 
National  Association  founded  in  1904.  It  is  well  worthy  of  comment 
that  in  several  States,  associations  for  the  prevention  and  control  of 
tuberculosis  were  actively  in  operation  long  before  the  National  Asso- 
ciation was  contemplated.  The  first  State  organization  of  this  charac- 
ter was  the  Pennsylvania  Society  for  the  Prevention  of  Tuberculosis, 
which  came  into  existence  in  1892.  Since  then  numerous  State  associa- 
tions have  been  formed,  as  well  as  other  organizations  for  the  control 
of  the  disease. 

The  National  Association  for  the  Study  and  Prevention  of  Tubercu- 
losis received  its  inspiration  in  1904,  and  its  inception  for  organized  effort 
at  Atlantic  City  in  June  of  the  same  year.  The  first  annual  meeting  was 
held  at  Washington  in  May,  1905,  the  work  being  divided  into  three 
sections,  i.  e.,  the  sociologic,  clinical  and  climatologic,  pathologic  and 
bacteriologic.  It  has  been  the  effort  of  this  body  to  maintain  such  an 
organization  as  to  combine  the  more  or  less  divergent  efforts  of  other 
associations  and  of  individual  workers  in  order  to  conduct,  by  dint  of 
united  cooperation,  a  far-reaching  campaign  of  education.  Under  the 
capable  direction  of  the  executive  secretary,  Dr.  Livingston  Farrand,  the 
practical  work  of  the  Association  has  been  one  of  signal  achievement. 
One  year  ago  State  associations  existed  in  the  following  States:  New 
Hampshire,  Vermont,  Pennsylvania,  New  Jersey,  Delaware,  Maryland, 
North  Carolina,  Georgia,  Ohio,  Indiana,  Kentucky,  Illinois,  Minnesota, 
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Iowa,  and  Washington.  Of  these,  eight  had  been  organized  during  the 
previous  two  years,  i.  e.,  New  Jersey,  Delaware,  North  Carolina,  Georgia, 
Kentucky,  Minnesota,  Iowa,  and  Washington.  According  to  the  report 
of  the  executive  secretary,  definite  plans  were  then  completed  for  organi- 
zation of  State  associations  in  Missouri,  Rhode  Island,  Wisconsin,  and 
New  York.  The  movement  for  organization  was  well  under  way  in 
Virginia,  Michigan,  California,  Alabama,  Texas,  North  Dakota,  and 
Oregon.  In  Massachusetts  excellent  work  was  being  conducted  under 
the  auspices  of  the  Boston  association,  which  acted  as  a  center  of  opera- 
tion for  the  entire  State.  At  the  present  time  there  are  twenty-seven 
State  associations  actively  allied  with  the  national  organization.  In 
addition  there  are  over  300  associations  in  different  cities  of  the  United 
States  with  a  total  membership  of  over  20,000,  all  earnestly  engaged  in 
the  effort  to  suppress  tuberculosis. 

Largely  through  the  efforts  of  the  National  Association  an  impetus 
has  been  given  for  organized  effort,  not  only  in  the  larger  cities  of  the 
country,  but  in  many  of  the  smaller  communities.  Of  the  thirty-eight 
cities  in  the  United  States  with  a  population  of  over  100,000,  according 
to  the  census  of  1900  there  existed,  three  years  ago,  definite  organizations 
for  the  prevention  of  consumption  in  but  fifteen,  i.  e.,  New  York,  Chicago, 
Philadelphia,  St.  Louis,  Boston,  Baltimore,  Cleveland,  Buffalo,  Detroit, 
Washington,  Minneapolis,  Rochester,  Worcester,  New  Haven,  and  Scran- 
ton.  In  the  two  years  following  the  organization  of  the  society  effective 
associations  for  the  prevention  of  the  disease  were  formed  in  Cincinnati, 
Pittsburgh,  New  Orleans,  Newark,  Jersey  City,  Louisville,  Providence, 
Columbus,  Syracuse,  Milwaukee,  and  Paterson.  Twelve  cities  out  of 
the  thirty-eight  had  failed  to  complete  definite  organizations  for  work 
along  these  lines,  although  steps  were  taken  for  this  purpose  in  St.  Paul, 
Toledo,  Los  Angeles,  and  Fall  River.  The  movement  for  the  formation 
of  antituberculosis  societies  was  being  agitated  in  Indianapolis,  Denver, 
and  Allegheny.  Effective  work,  however,  was  accomplished  in  Denver 
by  the  Medical  Advisory  Committee  of  the  Charity  Organization  Society. 
San  Francisco,  Kansas  City,  St.  Joseph,  Omaha,  and  Memphis  were  re- 
ported to  be  without  effective  organizations  for  the  prevention  of  tu- 
berculosis. In  forty  of  the  smaller  communities  throughout  the  country 
a  spirited  effort  was  being  made  for  the  prevention  of  consumption,  thus 
establishing  a  total  number  of  seventy-two  local  organizations  in  corre- 
spondence with  the  National  Association.  The  movement  for  organiza- 
tions was  being  agitated  in  many  other  of  the  smaller  cities. 

The  report  of  Dr.  Farrand  as  to  the  progress  attained  during  1907 
and  the  first  five  months  of  1908  shows  that  the  campaign  in  the  United 
States  had  been  more  successful  than  ever  before.  Ninety-one  new 
associations  or  permanent  committees  were  organized,  increasing  the 
total  number  in  correspondence  with  the  National  Association  to  162. 
Since  this  time  the  number  has  been  still  further  increased,  as  previously 
stated.  There  are  at  present  26  associations  in  Massachusetts,  22  in  New 
Jersey,  19  in  New  York,  16  in  Michigan,  and  14  in  Pennsylvania.  There 
are  one  or  more  associations  in  35  of  the  46  States.  The  credit  for  the 
tremendous  proportions  of  the  movement  against  tuberculosis  in  the 
United  States  should  be  given  in  very  large  measure  to  The  National 
Association  for  the  Study  and  Prevention  of  Tuberculosis,  which  now  has 
over  2000  members. 

Coincident  with  the  increased  interest  in  this  vastly  important  sub- 
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ject,  it  is  noteworthy  that  new  dispensaries  and  sanatoria  are  con- 
stantly being  established.  Special  accommodations  for  tuberculous  pa- 
tients are  now  offered  in  342  sanatoria  and  hospitals  in  the  United  States, 
with  a  total  capacity  of  over  19,000.  There  are  at  the  present  time 
335  tuberculosis  dispensaries.  An  active  aggressive  campaign  is  being 
carried  on  in  Porto  Rico  upon  the  lines  recommended  by  the  National 
Association.  Great  interest  is  also  being  manifested  in  Cuba,  where  the 
League  for  the  Prevention  of  Tuberculosis  has  directed  the  organization 
of  public  effort  toward  the  control  of  the  disease. 

An  important  agency  in  the  distribution  of  valuable  information  , 
both  to  the  profession  and  to  the  lay  public,  is  the  Henry  Phipps  Insti- 
tute of  Philadelphia.  This  was  founded  on  February  1,  1903,  its  pur- 
poses being  "the  study  of  the  cause,  treatment,  and  prevention  of 
tuberculosis  and  the  dissemination  of  knowledge  on  -these  subjects." 
Its  mission  has  been  truly  scientific  as  well  as  benevolent.  Its 
distinct  educational  sphere  has  been  possible  through  the  earnest 
work  of  an  unusually  efficient  medical  staff.  The  results  of  their 
labor  and  investigation  are  embodied  in  the  annual  report  of  the 
Institute,  to  which  numerous  allusions  have  been  made  throughout  this 
volume.  Through  lectures  by  various  members  of  the  staff  the  public 
has  been  permitted  to  profit  from  the  study  and  observation  of  these 
workers. 

Organized  work  in  the  form  of  antituberculosis  societies  has  been 
carried  on  effectually  in  other  countries.  In  Great  Britain  the  work  is 
performed  systematically  under  the  guidance  of  the  "National  Associa- 
tion for  the  Prevention  of  Consumption  and  Other  Forms  of  Tubercu- 
losis," with  auxiliary  branches  in  various  parts  of  the  United  Kingdom. 
In  Germany  there  are  in  the  larger  cities  over  120  societies  whose  avowed 
purpose  is  to  combat  tuberculosis.  These  associations  are  closely  identi- 
fied with  a  central  committee  for  the  establishment  of  sanatoria,  and  are 
the  means  of  stimulating  powerfully  the  movement  toward  prevention. 
In  France  about  80  associations  exist  in  various  portions  of  the  Republic, 
all  operating  in  unison  with  the  Central  Federation,  which  enjoys  the 
aid  and  patronage  of  the  highest  civic  officials,  and  the  cooperative  sup- 
port of  all  medical  workers.  In  Switzerland  the  organized  movement 
has  been  systematically  conducted  since  1895.  There  are  antitubercu- 
losis societies  in  17  cantons,  all  established  for  the  purpose  of  disseminat- 
ing popular  education.  A  central  tuberculosis  association  was  founded 
in  1902.  In  Denmark  the  campaign  of  prevention  originated  in  1895 
among  the  members  of  the  Danish  Medical  Association.  While  active 
efforts  were  made  toward  the  education  of  the  masses  and  much  valuable 
work  accomplished,  the  "National  Association  for  Combating  Tubercu- 
losis "  was  not  founded  until  1901,  since  which  time  great  exertions  have 
been  made  toward  the  enlightenment  and  protection  of  the  people. 
Organized  movements  are  being  conducted  with  enthusiasm  in  Scotland, 
Italy,  Norway,  Sweden,  Austria,  Russia,  Portugal,  Canada,  Australia, 
Bulgaria,  Greece,  Holland,  Spain,  Hungary,  Finland,  and  in  several 
countries  in  South  America. 

From  the  experience  offered  and  the  results  obtained  the  world 
over  by  virtue  of  effective  organization,  it  is  clearly  demonstrable  that 
successful  endeavor  toward  public  education  must  proceed  largely 
through  the  instrumentality  of  numerous  local  societies,  in  allegi- 
ance to  a  central  association  endowed  with  supervisory  authority,  and 
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cooperating  with  the  movement  in  other  countries  through  the  influence 
of  an  international  association. 

The  enormous  educational  benefits  to  be  derived  from  an  association 
comprising  a  large  membership  from  different  countries  have  been  strik- 
ingly illustrated  by  the  recent  Sixth  International  Congress  on  Tubercu- 
losis in  Washington.  There  were  present  representatives  from  many 
parts  of  the  world,  all  inspired  by  a  common  interest,  viz.,  the  suppression 
of  tuberculosis.  Very  many  of  this  assemblage  had  rendered  distinguished 
service  to  the  cause  of  prevention  by  their  contributions  to  scientific 
medicine.  In  addition,  there  were  gathered  profound  students  of  sociologic 
and  economic  conditions  from  the  ranks  of  the  intellectual  lay  public. 
There  probably  never  convened  a  greater  concourse  of  earnest,  aggressive 
workers  engaged  in  so  practical,  ennobling,  and  humanitarian  a  cause. 
With  the  active  cooperation  of  this  and  other  governments,  the  Congress 
was  enabled  to  serve  a  most  useful  purpose  in  arousing  general  interest 
and  in  further  stimulating  those  who  have  labored  so  zealously  in  the 
campaign  of  education  and  prevention.  No  more  fruitful  outcome  of 
this  or  any  convention  can  be  conceived  than  the  creation  of  an  insistent 
public  sentiment  regarding  the  supreme  importance  of  wisely  directed 
prophylaxis.  The  ready  assumption  on  the  part  of  society  of  a  portion 
of  the  labors  and  responsibilities  of  the  medical  profession  was  most 
gratifying.  No  keener  interest  can  be  imagined  than  that  exhibited  by 
the  6000  members  in  attendance  upon  the  section  meetings. 

Thirty-three  different  nations  were  represented  by  official  delegations. 
Foreign  countries  also  furnished  exceedingly  important  contributions 
to  the  tuberculosis  exhibition  in  connection  with  the  Congress.  This 
attracted  an  enormous  number  of  people,  and  proved  to  be  of  vital  interest 
as  well  as  of  great  educational  value.  See  page  713. 

Perhaps  the  most  distinguishing  feature  of  the  entire  Congress  was 
the  very  apparent  intention  to  promote  the  hygienic  instruction  of  the 
masses.  The  proceedings  of  the  various  sections,  while  replete  with 
absorbing  interest,  were  not  characterized  so  much  by  the  presentation 
of  new  material  as  by  the  practical  application  of  existing  knowledge  to 
human  affairs.  As  a  result,  the  scope  and  efficiency  of  the  tuberculosis 
campaign  have  been  very  materially  augmented.  While  the  "special" 
lectures  by  eminent  foreign  workers  were  largely  attended  by  the  lay 
public,  perhaps  the  greatest  interest  among  the  non-professional  element 
at  the  Congress  was  manifested  in  the  discussion  of  the  social,  industrial, 
and  economic  aspects  of  tuberculosis,  together  with  the  question  of 
State  and  municipal  control. 

The  attention  of  the  general  public  was  also  attracted  conspicuously 
by  the  discussion  regarding  the  relation  of  human  and  bovine  tuberculosis 
in  the  Section  upon  Pathology  and  Bacteriology.  Despite  erroneous 
newspaper  reports,  the  controversy  over  this  question  fortunately 
served  only  to  awaken  greater  interest  in  measures  calculated  to  protect 
the  public  health,  rather  than  to  discredit  the  necessity  of  controlling 
bovine  tuberculosis.  It  is  manifestly  impossible  even  to  summarize 
briefly  the  long  series  of  papers  and  discussions  in  the  various  sections, 
but  reference  to  each  important  contribution  upon  the"  many  phases  of 
tuberculosis  has  been  made  in  different  portions  of  this  book. 

It  is  well  to  call  attention  to  the  fact  that  tuberculosis  in  this  country 
is  in  all  senses  a  national  rather  than  a  local  disease,  and  that  it  is  entirely 
within  the  function  of  the  Federal  Government  to  take  official  cognizance 
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of  its  existence,  and  at  the  same  time  to  exercise  an  active,  authoritative 
supervision  over  all  features  of  prophylaxis.  The  health  of  the  nation 
assuredly  represents  a  most  valuable  asset,  of  far  greater  importance  even 
than  agriculture,  banking  and  currency,  or  commerce  and  labor.  Is  it 
not  quite  as  incumbent  upon  the  national  government  to  establish  a 
bureau  of  health,  with  especial  reference  to  tuberculosis  and  all  other 
communicable  diseases,  as  to  confine  its  activities  in  this  direction  to  the 
Bureau  of  Pure  Food,  the  Bureau  of  Animal  Industry,  the  Division  of 
Vital  Statistics,  or  the  Public  Health  and  Marine  Hospital  Service?  It 
is  needless  to  state  that  this  line  of  remark  is  intended  as  no  derogation 
of  the  most  admirable  work  accomplished  by  these  agencies.  The  Public 
Health  and  Marine  Hospital  Service  is  an  organization  of  which  this 
country  may  well  be  proud,  though  limited  in  its  effectiveness  and  scope 
as  regards  the  prevention  of  tuberculosis.  At  present  the  administration 
of  affairs  pertaining  to  public  health  is  distributed  through  various  de- 
partments of  the  government.  Reed  has  called  attention  to  the  fact 
that  the  Secretary  of  the  Treasury  is  responsible  for  the  collection  of 
statistics  of  morbidity,  that  the  Secretary  of  the  Department  of  Commerce 
and  Labor  is  in  charge  of  vital  statistics,  that  the  Secretary  of  Agriculture 
has  supervision  of  the  food  and  drugs  act  and  the  Bureau  of  Animal 
Industry,  while  the  Secretary  of  the  Interior  exercises  an  administrative 
control  over  the  Indian  reservations  and  national  charitable  intsitutions. 
The  Secretary  of  War  is  responsible  for  the  sanitation  of  our  insular 
possessions  and  the  health  of  the  army,  and  the  Secretary  of  the  Navy, 
through  the  Surgeon-General,  is  in  control  of  the  health  of  the  navy. 
It  would  seem  eminently  fitting  that  these  various  agencies,  so  intimately 
connected  with  national  public  health,  should  be  coordinated  under  the 
responsible  direction  of  a  single  administrative  department. 

Under  the  responsible  direction  of  such  a  department  instruction 
should  be  imparted  to  the  people  in  various  parts  of  the  country  through 
the  medium  of:  (a)  the  school-room;  (6)  publications;  (c)  the  lecture 
platform;  (d)  exhibitions;  (e)  the  family  physician. 

The  Public  Schools. — A  comprehensive  scheme  for  the  education 
of  the  public  should  have  for  its  foundation  the  teaching  of  the  elemen- 
tary principles  of  hygiene  to  the  very  young.  There  are  many  obvious 
difficulties  in  the  way  of  awakening  adults  to  a  realizing  sense  of  the 
enormity  of  the  tuberculosis  problem.  It  is  comparatively  easy,  however, 
to  attract  the  attention  of  children  in  simple  and  ingenious  ways,  thus 
not  only  beginning  their  prophylactic  education  at  an  early  age,  but 
perhaps,  more  important  still,  conveying  information  through  them  in 
a  peculiarly  effective  manner  to  their  parents.  Once  the  interest  having 
been  thoroughly  aroused  in  the  school-room  by  the  use  of  drawings, 
colored  illustrations,  elementary  text-books,  and  entertaining  talks, 
the  child  is  wont  to  carry  home  a  wondrous  recital  of  the  hygienic  lesson. 
The  attention  of  the  family  thus  irresistibly  attracted  to  a  subject  replete 
with  human  interest  is  further  stimulated  by  the  receipt  of  supplementary 
circular  information,  which  each  child  should  be  instructed  to  deliver 
to  the  parents. 

It  is  essential  that  the  instruction  received  at  school  should  be  com- 
pulsory, and  that  it  should  be  imparted  under  the  supervision  and  with 
the  indorsement  of  duly  constituted  medical  and  educational  authorities. 
Text-books  and  educational  pamphlets  should  be  prepared  with  the 
utmost  care,  especial  effort  being  made  to  insure  simplicity  of  style  and 
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attractiveness  of  presentation.  These  considerations  apply  with  equal 
force  to  oral  methods  of  instruction,  the  prime  desideratum  being  an 
intelligent  understanding  of  a  few  elementary  principles,  rather  than 
the  effort  to  memorize  a  tedious  list  of  precautionary  rules.  The  in- 
struction in  schools  should  be  undertaken  at  first  by  medical  men  of 
especial  fitness  and  adaptability,  but  the  work  may  later  be  delegated  to 
teachers  previously  trained  in  hygienic  science.  Elementary  hygiene 
should  form  an  important  part  of  the  curriculum  in  all  training  schools 
for  teachers.  Until  very  recently  the  study  of  hygiene  in  England  and 
Wales  has  been  optional  with  those  preparing  themselves  to  become 
school-teachers.  Heron  reports  that  in  Scotland  all  the  training  colleges 
have  courses  of  instruction  in  this  department.  The  teaching  in  these  in- 
stitutions has  been  intrusted  almost  entirely  to  medical  graduates  prop- 
erly qualified  for  this  purpose.  As  a  result  of  this  education  of  teachers, 
valuable  lessons  may  in  turn  be  imparted  to  children.  There  can  be 
no  question  that  a  systematic  course  of  practical  object-lessons  in  hygiene 
is  of  vastly  more  importance  than  much  of  the  teaching  now  in  vogue  in 
the  different  grades.  The  elimination  of  a  portion  of  the  course,  if  neces- 
sary, and  the  substitution  of  elementary  instruction  in  the  principles  of 
sanitation,  especially  as  applied  to  tuberculosis,  would  result  in  no  re- 
duction of  either  the  direct  or  disciplinary  value  of  school  life.  The  mere 
perusal  of  illustrated  text-books,  no  matter  how  attractive  in  design,  is 
quite  insufficient  for  the  satisfactory  elaboration  of  fundamental  proposi- 
tions in  connection  with  consumption.  It  is  desirable  that  all  abstract 
statements  be  properly  interpreted  and  fully  expounded  in  their  practical 
application  by  competent  instructors.  As  in  other  studies,  the  teaching 
of  hygiene  must  be  adapted  to  the  age  and  intelligence  of  the  pupils. 
Thus  in  very  early  school  life  the  instruction  should  be  decidedly  elemen- 
tary and  consist  of  frequent  suggestive  talks  and  simple  illustrations. 

The  efforts  of  children  in  the  warfare  against  consumption  may  be 
enlisted  actively  or  not  at  all,  according  to  the  manner  of  their  instruc- 
tion. The  distribution  of  leaflets  and  the  learning  by  rote  of  printed 
matter  containing  certain  negative  pronunciamentos  are  far  less  effec- 
tive as  measures  of  prophylaxis  and  education  than  verbal  admonitions. 
The  submission  to  school-children  of  a  long  list  of  printed  rules  to  be 
committed  to  memory  in  the  hope  of  their  actual  observance  is  not 
inspired  by  a  realizing  sense  either  of  the  practical  sources  of  danger  or 
of  the  most  effective  means  to  secure  the  cooperation  of  the  young. 

No  disparagement  is  intended  of  the  excellent  instructions  given  to 
children  in  the  interests  of  personal  cleanliness,  nor  of  their  transmission 
in  printed  form  to  adults.  It  is  contended  simply  that  children  should 
live  as  children,  and  not  until  they  become  of  more  mature  age  should 
they  be  expected  to  put  away  the  inherent  ways  of  childhood  and 
become  amenable  to  the  influence  of  printed  regulations.  When  it  shall 
be  brought  to  pass  that  little  ones  have  become  so  imbued  with  the 
spirit  of  prevention  as;  in  conformity  with  printed  rules,  to  refrain  from 
spitting  upon  playgrounds,  but  only  upon  bits  of  cheesecloth  to  be  placed 
in  a  suitable  repository  before  being  burned,  to  wash  their  fruit  before 
eating  it,  to  give  up  whistles,  trumpets,  bean-blowers',  apple-cores,  to 
wash  their  hands  and  clean  their  nails  before  putting  food  in  their 
mouths,  and  to  resort  solely  to  individual  drinking-cups  at  school,  then, 
indeed,  will  the  millenium  of  prophylaxis  be  reached. 

While  not  the  slightest  abatement  of  rational  methods  in  the  edu- 
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cation  of  the  young  should  be  countenanced,  it  is  believed  that  the  more 
practical  results  of  instruction  imparted  in  the  school-room  will  be  ex- 
hibited in  the  transmission  of  this  knowledge  to  the  home,  and  its  sub- 
sequent application  to  the  prevention  of  house  infection.  It  is  not 
likely  that  the  curtailment  of  the  disease  will  be  effected,  to  a  material 
extent,  through  the  development  of  radical  innovations  pertaining  to 
the  instinctive  personal  habits  of  children.  With  increasing  years  and 
understanding  there  will  be  evinced,  as  a  result  of  preliminary  hygienic 
instruction,  a  natural  disinclination  to  indulge  in  uncleanly  habits. 
Children  under  proper  instruction  are,  as  a  rule,  quick  to  emulate  an  exam- 
ple of  politeness,  and  in  many  instances  to  avoid  that  which  reflects  upon 
their  personal  appearance  and  deportment.  As  a  result  of  resourceful 
training,  youthful  sensitiveness  may  in  some  cases  be  depended  upon  as 
a  factor  to  prevent  the  repetition  of  many  sanitary  improprieties. 

It  is  important  that  not  only  the  public  schools,  but  the  higher  institu- 
tions of  learning,  should  recognize  an  obligation  to  conserve  the  health 
as  well  as  to  broaden  the  mind.  A  vast  amount  of  good  may  be  accom- 
plished if  high  schools,  seminaries,  and  colleges  may  be  enlisted  in  the 
campaign  of  prevention  by  providing  for  systematic  and  comprehensive 
instruction  relating  to  the  social  and  economic  aspects  of  the  problem. 
Assuming  that  the  growing  intelligence  of  the  country  is  thus  effectively 
utilized,  there  must  inevitably  be  given  a  most  important  impetus  to  the 
propagation  of  practical  knowledge.  School  life  is  discussed  upon  pages 
725  and  726.  For  Regulation  of  Schools  see  page  729. 

Publications. — A  most  important  feature  of  a  systematic  educa- 
tional propaganda  consists  of  the  wide-spread  dissemination  of  authentic 
printed  information,  issued  in  various  forms  under  the  sanction  and 
authority  of  antituberculosis  societies  or  other  equally  responsible  sources. 
The  information  for  the  general  public  should  be  essentially  reassuring,. 
if  not  optimistic  in  character,  though  by  no  means  minimizing  the  known 
dangers  of  infection  under  unfavorable  conditions.  In  view  of  the 
frequent  unreasoning  fear  and  the  somewhat  intolerant  public  sentiment 
relative  to  contact  with  pulmonary  invalids,  it  is  particularly  desirable 
that  association  with  conscientious  and  cleanly  consumptives  should  be 
emphasized  as  entirely  innocuous,  and  that  contact  with  the  careless  or 
vicious  indicated  as  the  chief  source  of  danger.  It  should  be  made 
perfectly  clear  that  the  campaign  of  prevention  relates  to  the  disease 
itself  and  the  conditions  responsible  for  its  development,  rather  than 
to  the  unfortunate  people  suffering  from  the  tuberculous  infection. 

The  detailed  information  with  which  the  public  should  be  supplied 
through  various  channels  will  be  presently  reviewed  (see  Chap.  XC),  but 
of  more  immediate  interest  is  a  consideration  of  the  most  effective  man- 
ner in  which  to  distribute  the  educational  literature.  It  is  readily  appar- 
ent that  recourse  should  be  taken  to  all  available  avenues  of  reaching 
the  public  eye — circular  distribution,  reprints,  magazine  articles,  and 
newspapers.  It  is  also  evident  that  an  effort  should  be  made  to  bring 
suitable  reading  matter  of  this  nature  before  all  classes  and  nationalities. 
The  subject  material  and  the  form  of  presentation  must  needs  vary 
within  wide  limits  in  accordance  with  the  intelligence  and  sphere  of  life 
of  those  to  whom  the  literature  is  addressed. 

While  much  of  value  has  been  accomplished  as  a  result  of  the  cir- 
culars issued  from  time  to  time  by  various  health  authorities  and  anti- 
tuberculosis  societies,  the  fact  remains  that  the  field  has  been  insuf- 
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ficiently  canvassed.  Some  of  the  current  popular  magazines  have 
contained  valuable  articles  written  by  laymen  offering  suggestions  in  the 
way  of  prevention  or  treatment.  Other  periodicals  have  been  greatly 
enhanced  in  usefulness  by  able  contributions  from  physicians  endowed 
with  a  sense  of  sociologic  obligations.  The  great  mass  of  the  people, 
however,  have  not  been  enabled  to  profit  to  the  fullest  extent  from 
the  modern  attitude  of  the  profession  regarding  the  possibilities  of  pre- 
vention. 

Ethical  scruples  have  been  entertained  by  medical  men  as  a  class 
against  permitting  their  publications  to  appear  in  other  than  strictly 
professional  journals,  and  the  public,  to  a  large  extent,  has  been  denied 
the  privilege  of  perusing  the  contributions  and  discussions  of  learned 
observers  upon  practical  questions.  As  a  result,  numerous  articles  of 
absorbing  human  interest  are  buried  in  the  published  transactions  of  med- 
ical societies  or  submitted  through  the  agency  of  medical  journals  only  to 
the  inspection  of  members  of  the  profession.  Popular  monthly  maga- 
zines, current  weeklies,  and  daily  newspapers,  all  of  which  would  eagerly 
grasp  at  authentic  reading  matter  bearing  upon  the  subject  of  the  hour, 
are  not  permitted,  through  the  innate  modesty  of  the  profession,  to  fill 
their  columns  with  educational  data  compiled  by  medical  men  of  recog- 
nized eminence.  If  it  is  really  important  to  convey  reliable  and  complete 
information  to  the  masses  regarding  the  communicability  of  consumption 
and  the  methods  to  prevent  its  spread,  there  can  be  no  excuse  for  failure 
to  utilize,  under  the  jurisdiction  of  antituberculosis  societies,  the  public 
press,  no  matter  in  other  respects  how  sensational  may  be  its  tone,  in- 
sincere its  motives,  or  superficial  its  character.  Articles  printed  with 
the  sanction  and  at  the  request  of  regularly  constituted  executive  officers 
of  tuberculosis  committees  and  antituberculosis  organizations,  need  not 
reflect  in  the  slightest  upon  the  ideals  of  the  contributors.  It  is  important 
that  such  articles  be  made  conspicuous  features  and  appear  at  periodic 
intervals.  They  should  be  written  entirely  by  individuals  especially 
fitted  for  this  work,  to  which  they  have  been  assigned  by  responsible 
officials  in  the  organized  campaign  of  education. 

To  those  interested  in  the  more  scientific  aspects  of  the  tuberculosis 
problem  opportunity  should  be  afforded  for  securing  copies  of  the  trans- 
actions of  the  national  or  State  associations  for  the  prevention  of  the 
disease.  Much  information  of  practical  value  is  contained  in  the  monthly 
periodical  "  Tuberculosis,"  published  by  the  International  Anti-Tuber- 
culosis Association.  Included  in  the  organization  are  all  the  countries 
of  the  world  participating  in  the  systematic  warfare  against  tuberculosis. 
There  is  a  total  membership  of  800,  comprising  eminent  authorities  and 
earnest  students  of  the  tuberculosis  problem.  The  object  of  the  Asso- 
ciation is  to  encourage  a  studious  consideration  of  the  scientific,  social, 
economic,  and  humanitarian  aspects  of  the  disease.  There  should  be 
published  occasionally,  in  the  popular  magazines,  or  newspapers,  a  list 
of  the  more  recent  or  important  contributions  upon  technical  phases 
of  the  subject,  and  information  given  as  to  where  and  how  reprints  may 
be  obtained.  These  should  be  provided  through  the  instrumentality 
of  antituberculosis  societies  at  a  nominal  cost.  Encouragement  should 
be  given  to  the  official  organ  of  the  National  Association  for  the  Pre- 
vention of  Consumption,  "  Outdoor  Life,"  which  should  devote  its 
columns  almost  exclusively  to  the  education  of  the  people  upon  prac- 
tical problems  pertaining  to  the  control  and  suppression  of  the  disease. 
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Active  generous  support  should  be  given  to  "The  Survey/'  formerly 
called  "  Charities  and  the  Commons,"  a  most  excellent  weekly  journal 
devoted  to  philanthropy  and  social  advance. 

Efforts  should  be  made  to  enlist  the  cooperation  of  publications  uphold- 
ing the  cause  of  labor,  in  order  that  the  institution  of  rational  measures 
to  restrict  the  development  of  consumption  among  the  masses,  rather 
than  a  strife  for  shorter  hours,  be  made  the  bone  of  contention  of  trades 
unions.  The  same  is  true  of  the  many  journals  devoted  to  the  interests 
of  the  numerous  secret  and  fraternal  organizations,  the  watchwords  of 
cleanliness,  protection,  and  disinfection  being  of  more  importance  from 
a  practical  standpoint,  than  faith,  love,  hope,  charity,  etc. 

Lectures. — Generally  speaking,  more  difficulty  must  be  experienced 
in  reaching  the  public  from  the  lecture  platform  than  through  the  public 
press.  Further,  the  number  of  individuals  influenced  directly  through 
this  means  is  necessarily  small.  The  great  mass  of  the  people  are  not 
sufficiently  awake  to  the  gravity  of  the  situation  to  feel  particularly 
attracted  by  the  anticipation  of  an  evening  devoted  to  the  elucidation 
of  tuberculosis  problems,  no  matter  how  ably  or  ingeniously  the  subjects 
are  presented.  The  several  organizations  under  whose  auspices  lectures 
may  be  given  are  capable,  as  a  rule,  of  securing  but  a  comparatively 
small  attendance,  and  this  composed  of  individuals  already  interested 
more  or  less  in  sociologic  matters.  The  audiences  are  composed  mostly  of 
members  of  women's  clubs,  young  men's  Christian  associations,  churches, 
fraternal  organizations,  and  of  school-teachers'  societies.  The  very 
classes  whom  it  is  most  essential  to  attract  to  such  gatherings,  i.  e.,  the 
working  people,  the  wage-earners,  operatives,  occupants  of  tenement- 
houses  and  of  unhygienic  apartments,  are  rarely  present.  It  follows 
that,  for  practical  far-reaching  purposes,  the  beneficent  educational  influ- 
ence of  such  a  lecture  may  be  obtained  more  from  its  publication  in  full 
with  the  accompanying  editorial  comment  than  from  the  discourse  itself. 

To  be  particularly  effective,  lectures  must  be  given  in  serial  form 
at  rather  short  intervals,  embody  different  phases  of  the  tubercu- 
losis question,  and  adapted  to  audiences  of  varying  character.  They 
should  be  suitably  illustrated  by  drawings  or  stereopticpn  pictures,  and 
the  subject-matter  interspersed  with  pertinent  or  amusing  anecdotes  to 
furnish  a  justifiable  degree  of  entertainment,  and  maintain  a  lively  inter- 
est in  the  more  important  details.  Lecturers  in  every  way  qualified 
to  furnish  enlightenment  and  entertainment  are  exceedingly  hard  to 
obtain,  and  thus  another  difficulty  is  encountered  in  a  successful  appli- 
cation of  this  method  of  educational  work.  It  should  be  utilized,  how- 
ever, in  all  localities,  when  rendered  possible  by  the  willing  coop- 
eration of  earnest  and  competent  workers. 

Exhibitions. — A  novel  and  singularly  attractive  manner  of  pre- 
senting tuberculosis  truths  to  the  general  public  has  been  found  through 
the  agency  of  tuberculosis  exhibitions.  This  method,  originally  adopted 
in  order  to  bring  important  data  forcibly  before  the  eye,  has  already 
carried  conviction  to  a  vast  number  of  people.  The  first  exhibition 
was  held  in  New  York  under  the  auspices  of  the  National  Association 
for  the  Study  and  Prevention  of  Tuberculosis  and  the  local  committee 
of  the  New  York  Charity  Organization  Society.  The  communicability, 
preventability,  and  curability  of  consumption  were  demonstrated  by  dia- 
grams, charts,  models,  photographs,  pathologic  specimens,  and  lantern 
slides  in  connection  with  lectures. 
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The  exhibit  operated  in  connection  with  the  National  Association 
was  inaugurated  November,  1905,  and  has  proved  a  remarkably  efficient 
means  of  promoting  the  education  of  the  public.  The  attendance  has 
been  most  gratifying,  over  200,000  viewing  the  exhibition  during  the  first 
six  months  of  its  operation  to  May,  1906.  During  the  following  year 
the  attendance  was  167,981,  making  a  total  of  372,000.  The  executive 
secretary  reports  that  from  June,  1906,  to  April,  1907,  it  was  shown  in 
the  following  eleven  cities: 

ATTENDANCE 

Grand  Rapids,  Mich 12,000 

Manistee,  Mich 3,200 

Detroit,  Mich 6,400 

Toronto,  Canada 12,969 

Cleveland,  Ohio 15,000 

Cincinnati,  Ohio 38,000 

Mexico  City 3,017 

San  Antonio,  Texas 8,000 

Minneapolis,  Minn 17,225 

St.  Paul,  Minn 16,170 

Providence,  R.I 36,000 

From  June  to  December,  1907,  the  exhibition  remained  at  Jamestown, 
and  was  viewed  by  58,000  people  in  attendance  upon  the  Jamestown 
Exposition.  The  later  itinerary  of  the  exhibition  was: 

ATTENDANCE 

Richmond,  Va 11,517 

Louisville,  Ky 34,000 

Frankfort,  Ky 2,980 

Lexington,  Ky 11,204 

Nashville,  Tenn 19,000 

Montgomery,  Ala 11,091 

Birmingham,  Ala 15,726 

Throughout  the  south,  especially  in  Kentucky,  Tennessee,  and 
Alabama,  there  was  aroused  an  active  interest  in  anti-tuberculosis  work. 

Numerous  local  exhibitions  have  been  presented  in  New  York,  Boston, 
New  Jersey,  Illinois,  Toronto,  Rhode  Island,  Maryland,  Washington,  D.  C., 
and  the  State  of  Washington,  under  the  authority  of  State  or  local  asso- 
ciations. From  the  interest  already  shown  in  these  exhibitions,  it  cannot 
be  questioned  that  they  constitute  a  wonderfully  effective  means  of  en- 
lightening the  masses  regarding  the  dangers  of  infection  and  the  methods 
of  prevention.  Their  practical  value  is  greatly  enhanced  by  judicious 
advertising.  In  fact,  it  is  doubtful  if,  without  a  vigorous  newspaper 
and  circular  campaign,  public  interest  could  have  been  aroused  to  so 
gratifying  a  degree.  Thus,  in  effect  the  exhibition  combines  the  pub- 
lication of  educational  literature,  the  delivery  of  lectures,  simple  talks 
to  children,  and  the  actual  visual  demonstration  of  vital  data. 

It  is  impossible  to  overestimate  the  beneficial  influence  of  the  magnifi- 
cent tuberculosis  exhibition  in  connection  with  the  Sixth  International 
Congress  on  Tuberculosis.  From  an  educational  standpoint  this  was 
undoubtedly  of  even  greater  value  than  the  deliberations  of  the  Congress. 
It  represented  the  most  complete  and  instructive  collection  of  material 
that  has  ever  been  displayed.  There  were  438  contributors  from  various 
portions  of  the  United  States  and  foreign  countries.  This  valuable 
exposition,  comprising  the  complete  armamentarium  of  society  against 
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the  further  spread  of  the  disease,  occupied  111,000  square  feet  of  wall 
space  and  50,000  square  feet  of  floor  space.  Its  scope  seemed  almost 
unlimited,  but  embraced  chiefly  a  graphic  delineation  of  important 
preventive  measures  calculated  to  appeal  to  the  popular  mind.  The 
primary  aim  of  the  exhibition  was  to  present  the  material  in  such  a 
manner  as  to  render  the  practical  truths  subject  to  ready  appreciation 
by  the  lay  public.  To  this  end  elaborate  charts,  statistical  tables, 
diagrams,  models,  and  photographs  were  prominently  displayed,  and  free 
educational  leaflets  distributed  without  stint.  There  were  shown  ex- 
ceedingly interesting  pathologic  specimens  in  the  form  of  gross  prepara- 
tions as  well  as  in  sections  for  the  microscope,  together  with  various 
cultures  of  tubercle  bacilli. 

It  was  designed  to  instil  among  the  masses  a  lasting  conception  as 
to  the  communicability  of  tuberculosis,  the  means  of  prevention,  and  the 
possibilities  of  cure.  It  is  impossible  in  this  connection  to  make  special 
mention  of  the  many  valuable  and  instructive  features.  It  is  safe  to 
assert  that  the  vivid  portrayal  of  the  various  agencies  for  prevention, 
which  were  inspected  by  fully  200,000  people,  will  long  remain  a  factor 
of  vast  import  in  the  education  of  the  public.  It  is  a  source  of  congratu- 
lation that  the  citizens  of  New  York  and  vicinity  have  since  been  per- 
mitted to  profit  by  the  magnitude  and  accuracy  of  detail  of  this  exhibition. 

The  Family  Physician. — The  personal  interpretation  of  important 
educational  matter  constitutes  one  of  the  most  essential  features  in 
the  campaign  against  tuberculosis.  In  no  other  manner  can  the  inter- 
esting truths  pertaining  to  the  prevention  of  consumption  be  brought 
home  to  families  and  individuals  so  completely  as  through  the  agency 
of  the  attending  physician.  By  the  influence  of  the  spoken  word  and 
the  force  of  personal  example,  the  hygienic  lessons  are  diffused  through 
the  community  much  more  effectively  than  from  volumes  of  printed 
matter,  exhibitions,  or  lectures. 

Notwithstanding  a  masterly  manner  of  presentation  of  the  educa- 
tional data  in  various  forms,  and  the  convincing  demonstration  of  'the 
advantages  and  necessities  of  rational  prophylaxis,  individuals  often 
refuse  to  accept  the  logic  of  facts  and  refer  vital  considerations  of  this 
nature  to  the  family  physician  for  a  final  decision.  Influential  results, 
therefore,  in  the  warfare  against  the  transmission  of  the  disease,  are 
largely  dependent  upon  the  ability  and  conscientious  devotion  of  the 
physician,  both  in  the  exercise  of  his  strictly  professional  duties  and  in 
the  sphere  of  social  life.  Were  all  physicians  actively  and  intelligently 
enlisted  in  the  cause  of  prevention,  the  educational  warfare  could  be 
carried  directly  and  irresistibly  to  all  the  homes  and  workshops  which 
may  be  described  as  the  very  heart  of  the  enemies'  country.  Unfortu- 
nately, the  commercial  aspects  of  medical  practice  are  permitted  in  some 
instances  to  assume  such  prominence  among  busy  practitioners  as  to 
stifle  natural  humanitarian  instincts. 

The  proper  expounding  of  the  doctrines  of  prevention  not  infre- 
quently falls  entirely  upon  the  attending  physician,  who  in  a  few  concise 
words,  evincing  a  profound  personal  interest,  may  wield  a  tremendous 
influence  for  good  among  his  immediate  clientele.  The  attitude  of 
any  physician  in  regard  to  the  principles  and  practice  of  preventive 
medicine  is  usually  more  or  less  familiar  to  the  general  public,  particularly 
in  the  smaller  towns,  and  the  influence  upon  the  community  of  his  accept- 
ance or  repudiation  of  sanitary  and  hygienic  measures  is,  indeed,  far 
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reaching.  The  practical  effects  of  the  present  effort  toward  the  education 
of  the  public  are  rendered  almost  nugatory  in  some  cases  through  the 
stupidity  of  irresponsible  physicians.  A  few,  even  when  appealed  to 
for  a  practical  interpretation  of  educational  data,  have  been  known  to 
remain  so  utterly  indifferent  to  their  obligations  as  to  disclaim  their 
value  or  to  condemn  with  faint  praise. 

It  is  well  known  that  one  of  the  most  essential  requisites  for  a  suc- 
cessful campaign  against  consumption  is  an  early  recognition  of  the 
disease.  Deplorable  as  it  may  seem,  the  fact  remains  that,  in  a  very  con- 
siderable proportion  of  cases,  the  nature  of  the  affection  is  not  detected 
by  the  attending  physician  until  long  after  active  destructive  change 
has  taken  place,  greatly  impairing  the  prospects  of  recovery  and  in- 
creasing manifold  the  dangers  of  conveying  the  infection  to  others. 
It  must  be  admitted  that  in  the  majority  of  cases  the  available  evidence 
is  ample  to  furnish  an  early  diagnosis,  which,  if  made,  would  enhance 
beyond  description  the  chance  of  restoration  to  health,  and  minimize 
the  possibilities  of  further  transmission. 

It  is  of  but  little  avail  to  awaken  public  interest  in  a  great  educational 
movement,  to  enact  laws  pertaining  to  the  administrative  control  of 
tuberculosis,  to  erect  dispensaries,  sanatoria,  and  hospitals,  if  the  family 
physician  is  to  continue  in  the  making  of  delayed  and  erroneous  diagnoses. 
It  almost  appears  that  it  is  not  so  much  the  public  which  needs  to  be  edu- 
cated concerning  the  sociologic  features  of  tuberculosis,  as  it  is  the  rank 
and  file  of  the  medical  profession  relative  to  the  detection  of  the  disease 
in  its  incipiency.  Failure  to  appreciate  the  significance  of  rational 
symptoms,  to  conduct  a  thorough  physical  examination,  to  recognize 
the  physical  signs  and  properly  interpret  their  import,  represents  one 
of  the  very  greatest  weaknesses  in  the  defense  now  being  presented  against 
the  spread  of  the  disease. 

The  education  of  the  public  through  the  family  physician  by  word 
of  mouth  should  begin  with  the  education  of  the  physician  himself  in 
order  that  he  become  fitted  to  render  truly  effective  aid.  It  is  undeniable 
that  he  may  exert  a  powerful  influence  for  good  or  evil  in  his  purely 
professional  capacity.  It  is  the  man  behind  the  stethoscope  who  too  often 
adds  materially  to  the  pathos  of  existence  of  pulmonary  invalids  and  their 
unfortunate  families.  Upon  the  other  hand,  the  sphere  of  usefulness 
of  the  enlightened  and  conscientious  physician  is  almost  unlimited  in  its 
application  to  the  cause  of  prevention.  Upon  him  is  bestowed  the 
privilege  of  the  prompt  recognition  of  incipient  tuberculosis,  the  detection 
of  unhygienic  conditions,  the  supervisory  control  of  the  invalid,  the  pro- 
tection of  the  family  and  society,  and  the  inculcation  of  just  conceptions 
as  to  the  communic  ability  and  prevent  ability  of  the  disease. 


CHAPTER  XC 

WHAT  THE  PUBLIC  SHOULD  KNOW 

IN  preceding  pages  it  has  been  stated  that  the  information  to  be 
conveyed  to  the  public,  while   pertaining  to  the  possibilities  of  infec- 
tion and  the  importance  of  prevention,  should  be  essentially  reassuring 
46 
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in  nature.  It  is  quite  unnecessary  to  add  to  the  burden  of  the  con- 
sumptive by  increasing  the  humiliation  already  suffered  through  popu- 
lar intolerance.  It  is  important,  therefore,  to  remove,  as  far  as  possi- 
ble, exaggerated  fears  relative  to  the  dangers  of  infection,  provided 
precautionary  rules  are  observed.  Upon  the  other  hand,  the  public 
must  be  made  to  entertain  just  conceptions  of  the  actual  menace  to 
life  and  health  resulting  from  an  improper  hygiene,  and  in  consequence 
be  stimulated  to  brook  no  infringement  of  sanitary  laws  by  ignorant 
offenders. 

Attention  has  been  repeatedly  called  to  the  importance  of  a  proper 
disposal  of  the  sputum,  to  the  necessity  of  absolute  cleanliness  on  the 
part  of  the  consumptive  and  those  about  him,  to  the  care  of  the  person 
and  clothing  of  the  invalid,  to  the  importance  of  fresh  air,  proper  ventila- 
tion and  sunlight,  and  to  the  avoidance  of  certain  unfavorable  occupations. 
Matters  pertaining  to  the  control  of  food-supplies,  proprietary  medicines, 
supervision  of  factories,  department  stores,  workshops,  mills,  public 
buildings,  public  conveyances,  penal  institutions,  churches,  etc.,  will 
be  presently  considered  in  connection  with  The  Administrative  Control 
of  all  Important  Factors  Entering  into  the  Problem  of  Etiology  and 
Prophylaxis.  Attention  is  now  directed  to  the  application,  to  every-day 
life,  of  some  of  the  general  principles  of  prophylaxis  already  enumerated. 

In  view  of  the  prevalence  and  fatality  of  tuberculosis  in  early  years, 
it  is  important  that  the  education  of  the  public  concerning  rational 
prophylaxis  should  begin  with  wise  counsels  and  admonitions  regarding  the 
non-procreation  of  predisposed  infants.  It  is  eminently  proper  upon  high 
moral  grounds  to  instil  into  the  minds  of  those  contemplating  marriage 
lofty  ideals  as  to  their  responsibilities  and  obligations.  While  it  is  per- 
fectly simple  to  assert,  from  a  theoretic  point  of  view,  that  the  tuberculous 
should  not  be  permitted  to  marry,  the  situation  is  entirely  different  when 
regarded  from  a  practical  standpoint.  The  marriage  of  tuberculous 
individuals  is  by  no  means  easy  of  prevention.  Many  assume  the  matri- 
monial obligations  without  entertaining  the  remotest  idea  of  their  condi- 
tion, while  in  others  the  first  manifestations  of  a  disease  previously  latent 
appear  some  months  after  marriage,  or  immediately  following  parturi- 
tion. Predictions  of  an  early  death  as  well  as  the  leaving  of  a  sickly 
posterity  are  by  no  means  always  verified.  My  experience  has  perhaps 
been  unusual,  in  that  children  of  tuberculous  parents  have  in  many  in- 
stances been  observed  to  attain  a  surprising  degree  of  vigor.  Reference 
has  been  made  in  a  previous  chapter  to  the  occasional  beneficial  influence 
of  pregnancy.  While  it  is  true  in  general  that  individuals  with  seriously 
impaired  health  should  be  prevented  from  propagating  their  species,  the 
sweeping  prohibition  of  marriage  for  consumptives  as  a  class  must  be 
regarded  at  present  as  both  impracticable  and  unwarranted.  A  problem 
so  delicate  can  never  be  fairly  adjusted  by  recourse  to  arbitrary  legal 
enactments,  based  upon  the  medical  principles  of  marriage  selection  and 
the  social  aspect  of  procreation.  More  properly  is  it  within  the  province 
of  the  physician  in  his  professional  capacity  to  exert  such  an  influence  as 
may  be  indicated  in  his  own  judgment  according  to  the  individual  cir- 
cumstances. 

It  is  important  for  the  public  to  be  taught  that  the  existence  of  tu- 
berculosis should  preclude  marriage  until  the  disease  has  become  entirely 
arrested,  and  then,  as  a  rule,  only  after  the  lapse  of  one  or  two  years. 
In  exceptional  instances  of  partial  arrest  it  may  be  permitted  after  a 
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prolonged  period  of  non-recurring  tuberculous  activity.  Even  under  these 
conditions,  particularly  if  the  wife  has  been  tuberculous,  procreation 
should  be  avoided  unless  the  general  condition,  social  environment,  and 
financial  status  are  exceptionally  good.  The  prognostic  aspects  of 
pregnancy  have  been  considered  in  connection  with  the  Non-tuberculous 
Complications. 

To  prevent  the  birth  of  predisposed  children,  which  is  the  excuse 
sometimes  offered  by  practitioners  endowed  with  a  flexible  conscience, 
in  extenuation  of  the  induction  of  premature  labor  among  tuberculous 
women,  is  utterly  without  justification.  That  such  practice  has  been 
indulged  in  by  quasi-reputable  physicians  solely  upon  the  basis  of  tu- 
berculosis in  the  male  parent  is  almost  beyond  belief.  It  is  quite  un- 
necessary to  state  that  abortions  are  devoid  of  criminality  only  in  those 
cases  in  which  the  judgment  of  two  or  more  reputable  practitioners  in- 
dicates that  the  life  of  the  mother  is  to  be  saved  by  such  procedure. 
Recourse  to  the  evacuation  of  the  uterus  under  other  circumstances  is 
worthy  of  the  most  severe  condemnation  and  punishment.  The  same 
principles  apply  with  equal  force  to  the  attitude  of  the  husband  and  wife. 
Deplorable  as  is  the  procreation  of  weakly  children  by  tuberculous  in- 
dividuals, the  responsibility  of  the  parents  as  to  the  future  course  abruptly 
ceases  once  conception  has  taken  place.  Thereafter,  the  decision  as  to 
a  possible  interference  with  gestation  should  be  referred  without  hesitation 
to  the  conscientious  physician,  whose  action  must  be  based  entirely 
upon  the  vital  interests  of  the  mother  without  regard  to  the  character  of 
the  progeny. 

With  the  birth  of  a  child  to  a  tuberculous  mother  the  dangers  of 
postnatal  infection  to  an  infant  already  predisposed  are  exceedingly  great. 
Under  no  circumstances  should  the  mother  be  permitted  to  nurse  the 
infant,  although  not  solely  on  account  of  the  possible  contamination  of 
the  milk  by  tubercle  bacilli.  Much  greater  danger  accrues  from  the 
ingestion  of  food  insufficient  in  quantity  and  ill  adapted  in  quality  to 
meet  the  demands  of  a  growing  child.  Another  important  objection 
relates  to  the  added  drain  upon  the  resources  of  the  mother  and  the 
consequent  impairment  of  her  resistance  to  the  tuberculous  process. 

The  next  consideration  of  importance  relates  to  the  character  of 
the  food  to  be  substituted  for  human  milk.  While  the  employment 
of  properly  selected  wet-nurses  has  its  manifest  advantages,  this  means 
of  providing  nourishment  for  infants  is  very  limited  in  its  application. 
It  is  necessary,  therefore,  that  the  masses  be  suitably  instructed  con- 
cerning a  few  important  features  pertaining  to  infant  feeding.  It  is 
perhaps  still  more  desirable  that  the  family  physician  should  devote 
an  interested  attention  to  the  nature  and  manner  of  preparation  of  infant 
foods. 

All  possible  protection  from  tuberculosis  must  be  accorded  to  the  little 
ones  in  supposedly  healthy  families  as  well  as  in  those  known  to  contain  a 
pulmonary  invalid.  The  development  of  tuberculosis  at  a  very  early 
age  occurs  not  only  from  exposure  to  microorganisms  in  the  household, 
but  from  increased  susceptibility  to  infection  through  impaired  nutrition. 
It  thus  follows  that  the  selection  and  preparation  of  a  food  perfectly 
adapted  to  the  sustenance  of  the  child  constitute  a  vital  factor  in  the  war- 
fare against  tuberculosis  in  the  very  young.  This  is  of  infinitely  greater 
importance  from  a  practical  standpoint  than  the  employment  of  measures 
looking  toward  the  avoidance  of  milk  contamination  by  bovine  bacilli. 
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It  has  been  demonstrated  clinically  and  pathologically,  as  explained 
in  previous  pages,  that  tuberculous  lesions  may  be  produced  by  the 
ingestion  of  bacilli  in  the  milk  of  tuberculous  cows,  particularly  those 
with  infected  udders.  Instances  of  the  transmission  of  the  disease  in 
this  manner,  though  comparatively  few,  are  still  sufficient  to  demand  a 
strict  enforcement  of  laws  governing  the  inspection  of  cattle  and  of  other 
precautions  to  avoid  bovine  infection,  as  will  be  described.  While  no 
relaxation  of  efforts  in  this  direction  should  be  permitted,  it  is  undoubt- 
edly true  that  more  real  danger  to  infants  results  from  ignorance  in  the 
selection  of  artificial  foods,  carelessness  in  their  preparation,  and  irregu- 
larities of  feeding.  A  discussion  at  this  time  of  the  general  principles 
pertaining  to  "percentage  feeding"  for  infants  is,  of  course,  entirely  out 
of  place,  but  a  protest  against  the  indiscriminate  unthinking  selection 
of  food  for  the  very  young  seems  pertinent  in  view  of  the  disproportionate 
interest  of  the  public  regarding  tuberculosis  in  cattle,  the  time,  energy, 
and  money  expended  in  the  preservation  of  herds,  and  the  tendency  of 
many  phthisiosociologists  to  ascribe  to  milk  infection  an  undue  promi- 
nence in  the  development  of  tuberculosis.  It  may  be  stated  parentheti- 
cally that  information  has  been  presented  which  casts  some  doubt  upon 
the  every-day  role  of  milk  as  the  carrier  of  tuberculous  infection  to  chil- 
dren. Upon  the  other  hand,  there  can  be  no  question  that  the  health 
of  little  ones  is  seriously  impaired  by  gross  inattention  to  diet. 

Aside  from  the  improper  preparation  of  food,  a  menace  to  the  young 
is  found  in  the  frequent  contamination  of  milk  as  a  result  of  the  presence 
of  nearly  all  forms  of  bacteria.  It  is  true  that  the  vitality  of  these 
germs  may  be  destroyed  by  boiling  or  effective  pasteurization,  but  such 
measures  are  not  universally  employed.  Furthermore,  little  satisfaction 
may  be  derived  from  the  thought  of  ingesting  with  the  milk  the  filth 
products  of  the  dairy,  no  matter  how  thorough  the  pasteurization. 
Sterilized  animal  feces,  though  perhaps  less  objectionable  than  the 
unsterilized,  are  hardly  to  be  considered  a  desirable  constituent  of  milk 
for  commercial  purposes,  yet  it  has  been  found  by  actual  analysis  that 
a  large  proportion  of  the  milk  sold  in  large  cities  contains  all  manner  of 
contamination  derived  from  uncleanly  dairies.  Absolute  cleanliness  of 
the  stables,  of  the  animals  themselves,  and  of  the  receptacles  for  trans- 
portation is  assuredly  a  factor  of  the  utmost  moment,  concerning  the 
importance  of  which  the  public  should  be  apprised.  Supplementary  to 
this  knowledge  regarding  the  prime  necessity  of  purity  of  milk-supply, 
there  should  be  generally  diffused  instructions  as  to  the  proper  pasteuri- 
zation, in  case  doubt  may  be  entertained  regarding  the  observance  of 
proper  antecedent  precautions.  For  Inspection  of  Food  Supply  see  page 
730. 

Another  consideration  of  especial  importance  in  the  effort  to  protect 
infants  from  tuberculous  infection  is  the  avoidance  of  proximity  to  a 
consumptive  within  the  household.  The  safest  course  to  pursue  is  un- 
doubtedly the  complete  removal  of  the  invalid  or  the  child  from  the 
dwelling.  This  seldom  being  practicable,  recourse  must  be  taken  to 
measures  insuring  the  greatest  degree  of  isolation  of  the  pulmonary 
invalid,  immediate  contact  with  the  infant  under  no  circumstances 
being  permitted.  When  possible,  a  separate  portion  of  the  house  and 
a  private  porch  should  be  set  aside  for  the  exclusive  use  of  the  con- 
sumptive. The  care  of  the  child  should  be  given  to  a  person  known 
to  be  free  from  infection,  not  even  the  mother,  if  tuberculous,  being 
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allowed  to  fondle  or  caress  the  infant.  Kissing  upon  the  mouth  by 
any  one  should  be  absolutely  prohibited.  The  child  should  be  brought 
but  infrequently  into  the  room  of  the  consumptive  mother  and  should 
remain  only  a  short  time.  The  infant  should  not  be  placed  upon  the  bed 
of  the  invalid,  nor  allowed  to  play  upon  the  floor  of  the  room  wherein 
the  patient  is  confined.  Scrupulous  care  must  be  observed  with  reference 
to  the  cleanliness  of  the  hands  and  person  of  the  consumptive,  as  well  as 
the  clothing  and  bedding,  which  must  be  laundered  separately  from  the 
family  linen  in  accordance  with  instructions  already  prescribed. 

The  precautions  laid  down  relative  to  the  arrest  of  possible  droplet 
infection,  through  the  use  of  gauze  or  cheese-cloth  held  before  the  face 
in  the  ^ct  of  coughing,  should  be  enforced  most  rigidly  when  young  chil- 
dren remain  in  the  same  house.  This  is  particularly  necessary  on  account 
of  the  gravitation  of  bacilli  to  the  carpet  or  rugs  and  the  prevalent  cus- 
tom, among  nurses  and  attendants,  of  leaving  the  little  ones  to  amuse 
themselves  upon  the  floor.  With  proper  precautions  against  the  distri- 
bution of  bacilli  throughout  the  room,  the  habits  of  children  in  putting 
miscellaneous  articles  in  the  mouth  are  attended  by  much  less  danger 
of  infection.  Despite  the  observance  of  strict  hygienic  measures  on 
the  part  of  the  invalid,  the  instinctive  practice  among  infants  of  con- 
veying to  the  mouth  almost  everything  that  their  hands  can  touch 
remains  a  source  of  possible  danger,  and  should  be  prevented  in  very 
early  life  by  the  watchfulness  of  the  nurse  and  in  later  months  by  ad- 
monitory talks.  Especial  pains  should  be  taken  in  the  modern  manner 
of  dusting  and  sweeping,  while  the  ventilation  and  sunning  of  rooms 
should  be  made  as  complete  as  possible.  The  sputum  must  be  disposed 
of  in  accordance  with  directions  previously  described,  and,  in  short,  all 
directions  addressed  to  the  invalid  must  be  obeyed  more  conscientiously 
than  if  the  dwelling  be  occupied  solely  by  adults. 

Even  with  the  strict  enforcement  of  all  precautionary  rules,  there 
must  persist  to  a  degree  an  element  of  danger  in  houses  occupied  by  con- 
sumptives. For  this  and  other  obvious  reasons  it  is  expedient  to  keep 
the  children  in  the  open  air  as  much  as  practicable,  and  to  send  them  away 
to  the  country,  seashore,  or  mountains  wiien  possible  so  to  do.  The 
children  of  the  poor,  to  whom  these  luxuries  are  denied,  should  be  sent 
to  the  open  parks  of  the  large  cities  and  kept  away  from  the  squalor  of 
noisome  tenement-houses  and  dark  alleys.  While  the  poverty,  ignorance, 
and  misery  of  their  parents  residing  in  densely  crowded  districts  effec- 
tually preclude  the  acquirement  of  suitable  hygienic  conditions  at  home, 
the  children,  as  a  result  of  systematic  effort,  may  be  drawn  to  the  sun- 
shine, fresh  air,  and  other  attractions  of  the  public  parks.  It  is  highly 
important  that  society  should  be  educated  to  the  point  of  providing 
country  resorts  for  the  temporary  sojourn  of  unfortunate  children,  to 
whom  fresh  air,  good  food,  and  kindly  treatment  have  previously  been 
unknown.  Provision  of  this  character  must  prove  not  only  a  veritable 
blessing  to  the  poor,  but  as  well  a  successful  feature  in  the  campaign 
of  prevention. 

As  children  advance  to  the  age  of  school  life,  the  problem  of  prophyl- 
axis assumes  still  greater  proportions.  Additional  factors  are  encoun- 
tered in  the  housing  of  a  large  number  of  pupils  in  comparatively  small 
apartments,  often  with  deficient  ventilation  and  improper  heating 
facilities,  the  more  or  less  intimate  contact  with  tuberculous  children, 
if  not  with  consumptive  teachers,  and  finally  the  proverbial  careless- 
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ness  of  school-children  in  regard  to  their  personal  habits,  or  an  utter 
defiance  of  sanitary  rules.  (See  pages  714  and  716.)  The  selection  of 
suitable  sites  for  school-buildings,  the  details  of  construction,  inclusive  of 
ventilation  and  heating,  the  hygienic  care  of  the  rooms,  and  the  general 
supervision  of  teachers  and  pupils  will  be  discussed  in  connection  with 
the  Administrative  Control  of  tuberculosis  in  the  following  section. 

Efforts  toward  the  protection  of  children  should  not  partake  simply 
of  the  distribution  of  printed  mandatory  rules  which,  without  explana- 
tory interpretation,  will  be  completely  ignored  in  the  majority  of  in- 
stances. Attention  has  been  called  to  the  necessity  of  frequent  admoni- 
tions on  the  part  of  teachers  regarding  the  many  sanitary  improprieties 
of  school-children,  and  to  the  expediency  of  sending  concise  circular 
information  to  parents  in  the  hope  of  inculcating  habits  of  personal 
cleanliness  and  hygiene. 

An  important  phase  of  the  educational  movement  to  be  addressed 
to  parents  and  teachers  for  the  protection  of  the  young  consists  of  an 
appeal  to  increased  resistance  through  the  influence  of  proper  nutrition. 
It  is  a  matter  of  common  knowledge  that  the  majority  of  school-children 
are  underfed  and  poorly  nourished.  As  a  direct  result  they  exhibit 
weakened  powers  of  resistance.  Although  susceptibility  to  infection 
is  greatly  increased  by  the  feebleness  of  constitution  and  anemia  thus 
engendered,  the  demands  of  a  growing  child  in  the  way  of  superali- 
mentation  are  but  little  appreciated  by  parents.  Opportunity  to  re- 
ceive light  nourishment  between  meals  is  not  afforded  to  school-children, 
no  matter  how  urgent  the  need,  save  in  the  hasty  swallowing  of  candy, 
corn-balls,  or  other  sweet  preparations  at  recess.  In  some  cities  the  one 
session  system  is  in  vogue,  admitting  merely  of  the  ingestion  of  a  cold 
lunch  at  the  noon  hour.  Whatever  may  be  the  supposed  advantages  of 
the  single  session  which  ends  at  three  o'clock  in  the  afternoon,  it  is 
difficult  to  understand  how  sufficient  benefit  can  be  derived  to  compensate 
for  the  loss  of  a  hearty  meal  taken  at  home  in  the  middle  of  the  day. 
It  is  high  time  that  the  attention  of  parents  and  educational  authorities 
be  directed  to  the  actual  needs  of  a  large  proportion  of  children  for  de- 
cidedly more  nourishment  than  is  provided  for  them  at  present.  Even 
the  serving  of  milk  or  sandwiches  at  recess,  as  recommended  by  Dr. 
S.  A.  Knopf,  would  be  productive  of  excellent  results — assuredly  more 
satisfactory  than  the  purchase  of  fruits  and  sweets. 

Other  features  in  the  cause  of  prevention  among  school-children 
concerning  which  the  public  should  be  instructed  are  the  advantages 
of  daily  class  breathing  exercises,  with  other  systematically  conducted 
gymnastics,  and  the  necessity  of  clothing  more  perfectly  adapted  to  sea- 
sonal requirements.  The  distinct  benefits  afforded  by  carefully  performed 
respiratory  gymnastics  are  too  well  understood  to  justify  enumeration, 
but  it  is  important  to  bear  in  mind  that  under  proper  conditions  of  weather 
their  efficiency  may  be  increased  if  conducted  in  the  open  air. 

Insufficiency  of  clothing  is  undoubtedly  a  factor  of  some  importance 
in  the  development  of  conditions  favoring  the  spread  of  tuberculosis 
among  children.  In  fact,  the  inadequacy  of  dress  among  the  young  is 
such  in  many  cases  as  to  occasion  wonder  that  even  a  greater  number  do 
not  become  susceptible  to  infection.  It  is  idle  to  comment  upon  the 
necessities  of  the  very  poor  and  the  inevitable  paucity  of  their  clothing, 
but  to  supply  the  needs  of  such  unfortunates  falls  within  _  the  province 
of  charitable  if  not  antituberculosis  organizations.  It  is  worthy  of 


WHAT   THE   PUBLIC    SHOULD    KNOW 


727 


note,  however,  that  the  children  of  the  well-to-do  are  sometimes 
clothed  as  improperly  as  those  whose  parents  are  in  less  comfortable 
circumstances.  Discretion  and  good  judgment  in  the  matter  of  chil- 
dren's dress  do  not  always  go  hand  in  hand  with  a  fortunate  financial 
status.  While  any  discussion  bearing  upon  the  details  of  needed  dress 
reform  for  children,  particularly  girls,  is  hardly  appropriate  in  connection 
with  the  prophylaxis  of  consumption,  it  is,  nevertheless,  opportune  to 
call  attention  to  the  fact  that  among  children  far  less  consideration  is 
given  to  the  proper  protection  of  the  body  than  among  adults.  This 
is  particularly  true  with  reference  to  the  insufficient  covering  of  the  limbs, 
the  use  of  unsuitable  undergarments,  the  frequent  absence  of  rubbers, 
stout  shoes,  warm  gloves,  or  heavy  outer  apparel.  The  correction  of 
this  treatment  of  young  children  constitutes  one  feature  of  the  movement 
toward  popular  education. 

By  all  odds  the  most  glaring  and  vicious  abuse  of  the  young,  which 
also  represents  a  most  potent  factor  in  the  development  of  tuberculosis 
at  an  early  age,  is  found  in  the  employment  of  child  labor.  Opportunities 
for  diversion  and  recreation  in  the  open  air  are  absolutely  essential 
for  the  nurture  and  well-being  of  children.  The  wanton  restraint  of 
natural  health-giving  proclivities,  with  denial  of  fresh  air  and  sunshine 
through  long  hours  of  confinement  in  ill-ventilated  workshops,  results 
in  an  early  acquired  predisposition  to  tuberculosis.  The  public,  which 
blindly  permits  criminal  disregard  for  the  laws  of  health,  decency,  and 
humanity  through  failure  to  enact  and  enforce  regulations  pertaining  to 
child  labor,  must  be  prepared  to  pay  the  penalty  exacted.  This  relates 
to  the  creation  of  fresh  centers  of  tuberculous  infection,  the  greater 
distribution  of  other  diseases,  the  development  of  alcoholism  and  various 
forms  of  dissipation,  the  tendency  toward  youthful  degeneracy,  the  in- 
creased suffering  of  families,  and  an  economic  loss  to  society  of  no  mean 
proportions. 

In  the  years  of  approaching  manhood  and  womanhood  young  people 
should  be  urged  to  lend  attentive  ears  to  the  lessons  of  hygienic  science, 
in  their  relation  not  only  to  ventilation  and  cleanliness,  but  more  par- 
ticularly to  the  baneful  effect  of  alcohol,  and  the  detrimental  physical 
consequences  of  late  hours,  with  other  forms  of  overindulgence.  Pro- 
longed and  undisturbed  sleep  at  this  time  of  life  is  a  prerequisite  for  sound 
health  and  physical  endurance.  Intemperance  of  any  kind,  be  it  alco- 
holic or  athletic,  a  reckless  abandonment  to  social  dissipation,  or  an 
undue  devotion  to  study,  must  surely  sap  the  energies  of  the  young, 
and  impair  their  usefulness  in  after-life,  if  not  making  them  an  earlier 
.and  easier  prey  to  the  consuming  ravages  of  tuberculosis. 

In  later  years  a  similar  diminution  of  individual  resistance  is  found  in 
the  nervous  and  physical  strain  incident  to  overwhelming  business  cares 
and  responsibilities,  the  dabbling  in  speculation,  with  its  frequent  finan- 
cial reverses,  and  the  multitudinous  social  and  domestic  obligations 
devolving  upon  the  modern  housewife  even  in  small  families.  It  is, 
therefore,  of  the  utmost  importance  in  the  midst  of  the  insistent  demands 
imposed  by  an  active,  if  not  strenuous,  civilization,  that  due  cognizance 
be  taken  as  to  the  inevitable  drain  upon  individual  resistance,  and  the 
vital  necessity  for  all  possible  conservation  of  energy.  It  should  be  made 
clear  that  undue  alcoholic  stimulation  directly  predisposes  to  tubercu- 
losis, and  in  no  wise  retards  the  advance  of  an  infection  once  estab- 
lished. Its  pernicious  influence  upon  the  physical  health  and  the  de- 
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velopment  of  character  should  be  explained  in  the  school-room  through 
the  use  of  reputable  text-books  expounding  clearly,  without  hysteric 
distortion  of  facts,  its  physiologic  action  and  toxic  properties. 

Young  men,  enamored  by  the  glitter  of  abnormal  athletic  accom- 
plishments, should  be  warned  of  the  inherent  dangers  resulting  from 
the  continuous  practice  of  arduous  feats.  While  a  sane  indulgence  in 
nearly  all  forms  of  outdoor  sports  tending  to  healthy  physical  develop- 
ment and  recreation  should  be  encouraged,  no  means  should  be  spared 
to  acquaint  the  young  with  the  folly  of  the  slightest  indiscretion  in  their 
ambition  to  excel  in  this  respect.  As  stated  in  earlier  chapters,  clinical 
experience  bears  out  the  assertion  that  athletes  are  especially  prone  to 
tuberculosis  and  succumb  to  the  disease  even  more  readily  than  those 
unaccustomed  to  feats  of  prodigious  strength.  The  loss  of  sleep  and  of 
mental  rehabilitation  entailed  by  excessive  social  indulgence  or  over- 
study  should  be  emphasized  to  the  youth  as  an  unfailing  cause  of  nervous 
strain  and  physical  impairment.  The  consequences  of  overtaxing  the 
resources  of  the  individual  and  the  increased  likelihood  of  tuberculous 
infection  should  be  made  a  matter  of  common  every-day  knowledge. 


CHAPTER  XCI 
ADMINISTRATIVE  CONTROL 

CONSIDERABLE  stress  has  been  laid  upon  the  necessity  of  organized 
effort  for  the  education  of  the  masses  as  a  fundamental  factor  in  the 
successful  control  of  tuberculosis.  In  spite  of  a  vigorous  educational 
propaganda  already  inaugurated  by  enthusiastic  workers,  there  is  still 
exhibited  a  deplorable  degree  of  public  apathy  and  indifference. 

It  is  apparent  that  such  enlightenment  of  the  people  as  will  insure  an 
active  universal  movement  toward  prevention  can  be  effected  only 
through  the  process  of  years,  pending  which  it  is  essential  that  aggressive 
restrictive  measures  be  instituted,  when  necessary,  by  public  authorities. 
In  order  at  this  time  to  secure  a  beginning  control  of  the  pestilence, 
it  becomes  the  duty  of  the  Commonwealth  to  exercise  an  arbitrary  super- 
vision over  certain  features  of  the  tuberculosis  problem.  The  necessity 
of  compulsory  notification  and  registration  has  been  discussed  at  some 
length,  as  well  as  the  advantages  accruing  from  public  institutional  pro- 
vision for  indigent  consumptives.  Other  dominating  considerations 
in  the  matter  of  administrative  control  relate:  (1)  to  the  suppression 
of  promiscuous  expectoration  in  public  places;  (2)  the  regulation  of 
schools;  (3)  the  inspection  of  food-supply;  (4)  the  control  of  patent 
medicines  and  the  restriction  of  medical  practice;  (5)  the  demand  for 
hygienic  construction  and  sanitary  supervision  of  public  buildings  and 
conveyances,  factories,  tenement-houses,  and  commercial  establishments. 

Control  of  Expectoration. — Indiscriminate  expectoration  is  known 
to  be  responsible  in  a  large  measure  for  the  transmission  of  consumption 
from  one  individual  to  another.  With  a  suitable  disposal  of  the  spu- 
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turn  under  all  circumstances,  tuberculosis  would  undoubtedly  diminish 
to  a  vast  extent,  and  it  would  seem,  therefore,  that  the  enforcement  of 
stern  measures  looking  toward  the  mitigation  of  the  spitting  evil  should 
become  obligatory  upon  all  municipal  authorities.  It  also  appears 
that  no  valid  objection  can  be  interposed  on  the  part  of  the  public  against 
the  summary  suppression  of  the  nuisance.  Society  has  been  informed 
repeatedly  as  to  the  direful  consequences  of  indiscriminate  expectoration, 
yet  this  disgusting  practice  is  indulged  in  daily  by  careless,  non-ignorant 
individuals,  who  are  utterly  indifferent  to  the  rights  of  others.  Regu- 
lations have  been  enacted  to  abate  the  indecent  and  pernicious  custom, 
placards  of  warning  have  been  posted  in  street-cars  and  public  places,  but 
even  ruthless  violation  of  the  law  is  seldom  followed  by  arrest  or  the  im- 
position of  a  penalty.  It  is  evident  that  ordinances  governing  this  prac- 
tice must  remain  a  dead  letter  until  public  sentiment  is  awakened  to 
a  realization  of  the  actual  danger  from  an  unclean  and  inexcusable  habit. 
When  the  happy  state  of  affairs  shall  be  reached  that  society  will  rise 
in  its  wrath,  demand  the  rigid  enforcement  of  the  law  and  the  exac- 
tion of  the  maximum  punishment  to  violators,  no  longer  will  the  public 
eye  be  offended  by  unsightly  printed  notices  calling  attention  to  a  per- 
sonal, if  not  national,  impropriety.  The  necessity  for  such  signs  is  in- 
deed a  reproach  to  the  intelligence  and  civilization  of  any  community 
in  which  they  are  exhibited. 

While  considerable  opposition  may  be  expected  in  many  localities  as  a 
result  of  the  arbitrary  execution  of  the  anti-spitting  ordinances  and  much 
personal  humiliation  unavoidably  imposed,  the  remedy  for  the  evil  lies 
at  present  in  the  summary  action  of  fearless  municipal  authorities. 
Verbal  warnings  to  pedestrians  or  the  handing  of  printed  cards  have  thus 
far  proved  of  slight  avail.  In  some  cities  the  practice  of  indiscriminate 
spitting  has  been  curtailed  to  a  great  extent.  It  is,  of  course,  apparent 
that  the  people  must  have  some  place  in  which  to  expectorate,  and  should 
under  no  circumstances  swallow  the  sputum.  To  those  unprovided  with 
pocket  cuspidors  or  gauze,  opportunity  should  be  afforded  to  expectorate 
in  closed  sanitary  cuspidors  in  public  places.  These  should  be  self- 
flushing,  with  sewer  connection. 

Regulation  of  Schools. — The  regulation  of  schools  and  school  life 
should  begin  with  the  selection  of  a  proper  site.  An  open  elevated 
space  should  be  reserved  if  possible  for  this  purpose  in  sections  removed 
as  far  as  practicable  from  tall  buildings  or  large  chimneys.  Wherever 
the  location,  it  is  absolutely  essential  that  the  playground  be  spacious 
and  well  kept.  (See  pages  714-716  and  725-726.)  An  important  function 
of  municipal  government  pertains  to  the  supervision  of  the  construction  of 
school-buildings.  Important  details  to  be  observed  are  the  facilities  for 
ventilation,  sunshine,  and  heating.  All  rooms  should  be  high  posted  and 
provided  with  numerous  large  windows,  which  should  be  kept  open, 
whenever  possible  without  subjecting  the  occupants  to  direct  drafts. 

Forced  ventilation  should  be  employed  in  all  buildings  of  this  nature, 
the  hot  air  being  driven  into  the  upper  portion  of  the  room  and  an  exit 
provided  near  the  floor.  Experience  has  shown  that  a  properly  equipped 
ventilating  and  heating  apparatus  should  permit  a  complete  change  of 
air  within  a  very  few  minutes,  and  yet  maintain  an  equable  temperature 
within  the  room.  For  this  purpose  the  entrance  of  cold  air  in  the  basement 
is  followed  by  its  passage  over  a  tempering  coil,  by  means  of  which  the 
temperature  is  raised  to  the  neighborhood  of  from  sixty-five  to  seventy- 
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five  degrees.  It  then  is  forced  by  means  of  a  fan  into  a  mass  coil  chamber, 
from  which  exits  are  provided  to  different  rooms,  the  temperature  being 
regulated  by  dampers  automatically  adjusted  by  thermostats.  The 
heated  air  should  be  driven  into  the  rooms  at  a  distance  of  about  eight 
feet  from  the  floor,  insuring  its  circular  distribution  and  diffusion  to 
all  portions  of  the  apartment.  The  exit  near  the  floor  should  be  upon 
the  same  side  of  the  room  as  the  point  of  ingress,  in  order  to  avoid  a 
direct  draft.  By  a  proper  adjustment  of  all  parts  of  the  heating  and  ven- 
tilating plant  according  to  the  size  of  the  room,  it  is  estimated  that  from 
2500  to  3000  cubic  feet  of  fresh  air  may  be  supplied  to  each  pupil  in  the 
course  of  an  hour. 

It  is  desirable  that  the  greatest  degree  of  care  should  be  observed  in 
the  daily  cleaning  of  all  school-rooms,  this  being  performed  strictly 
in  accordance  with  modern  methods,  which  preclude  the  raising  of  any 
appreciable  quantity  of  dust.  School-rooms  ought  not  to  be  used  for 
public  or  social  gatherings  in  the  evening,  on  account  of  the  difficulty  in 
obviating  the  danger  of  careless  expectoration.  If  used  for  lecture 
purposes,  the  rooms  should  be  thoroughly  aired  before  the  children  are 
permitted  to  reenter,  and  the  floors  and  desks  washed  with  a  weak  solu- 
tion of  formaldehyd. 

It  is  unwise  to  employ  any  teacher  who  is  known  to  have  tuberculosis, 
and  the  presentation  of  a  certificate  of  health  from  a  recognized  authority 
ought  to  accompany  all  applications  for  positions.  In  case  of  doubt, 
the  teacher  should  be  compelled  to  submit  to  an  examination  by  competent 
medical  men  designated  for  this  purpose.  Children  should  be  required 
to  pass  inspection  from  time  to  time  by  medical  examiners,  who  should 
make  periodic  visits  to  the  various  departments  and  conduct  a  physical 
inquiry  whenever  necessary.  No  pupil  found  to  be  the  subject  of  tuber- 
culosis should  be  permitted  to  attend  school,  and  no  employe  suffering 
from  the  disease  should  be  retained  in  his  position.  All  teachers  found 
to  have  contracted  tuberculosis  while  in  the  discharge  of  official  duties 
are  justly  entitled  to  retirement  upon  one-half  or  one-third  pay.  It  is 
well  known  that  no  class  of  people  occupying  equally  responsible  positions 
receive  such  inadequate  remuneration  as  the  teachers  in  our  public 
schools.  Society  can  well  afford  to  donate  an  annual  stipend  to  those 
incapacitated  by  disease  which  was  acquired  while  in  active  service. 

Inspection  of  Food-supply. — The  control  of  animal  food-supply 
must  embrace  an  administrative  supervision  of  dairies  and  slaughter- 
houses, with  a  detailed  inspection  of  their  products.  Especial  importance 
attaches  to  the  rigid  enforcement  of  sanitary  precautions  against  the  con- 
tamination of  cow's  milk  by  tubercle  bacilli.  This  subject  necessarily 
introduces  again  the  relation  of  human  and  bovine  tuberculosis,  the 
various  channels  of  infection,  and  the  unusual  opportunities  offered  for 
the  contamination  of  milk  in  uncleanly  dairies.  As  all  of  these  considera- 
tions have  been  discussed  at  some  length  in  previous  pages  in  this  con- 
nection, but  brief  mention  will  be  made  concerning  the  vital  features 
of  prophylaxis  to  be  observed  in  an  effort  to  provide  pure  milk  for  public 
consumption. 

The  scientific  and  commercial  aspects  of  the  milk  problem  are  so 
varied  and  conflicting  as  to  present  many  difficulties  in  the  way  of  a  fair 
and  intelligent  solution.  The  contributions  to  the  literature  upon  this 
subject  in  recent  years  have  been  of  large  proportions,  and  a  valuable 
fund  of  information  has  been  presented  to  the  public,  a  just  and  reasonable 
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interpretation  of  which  must  lead  to  very  clearly  denned  conclusions. 
An  appreciative  acknowledgment  should  be  made  of  the  scientific 
researches  conducted  by  the  Bureau  of  Animal  Industry  in  the  Depart- 
ment of  Agriculture  at  Washington.  Important  studies  have  also  been 
undertaken  in  various  States  and  in  several  institutions  through  their 
veterinary  departments. 

As  a  result  of  investigations  along  intensely  practical  lines,  the  follow- 
ing conclusions  have  been  reached.  It  is  made  clear  that  an  enormous 
number  of  cattle  are  at  present  infected  with  tuberculosis,  the  propor- 
tion being  especially  large  in  milch-cows.  The  tendency  to  infection 
is  materially  enhanced  by  unhygienic  dairy  conditions,  particularly  in- 
sufficiency of  ventilation  in  stables.  The  external  appearance  of  the 
cows  is  frequently  no  criterion  of  the  existence  or  extent  of  the  tubercu- 
lous processes.  Tubercle  bacilli  may  occasionally  be  contained  in  milk 
from  these  animals,  notwithstanding  the  absence  of  udder  lesions,  al- 
though more  often  present  in  such  an  event.  Bacilli  are  eliminated 
chiefly  from  tuberculous  cows  through  the  medium  of  the  feces.  The 
number  of  microorganisms  evacuated  in  this  manner  is  incrediblv  large 
(estimated  to  be  between  37,000,000  and  38,000,000  in  twenty-four 
hours  from  one  infected  animal).  The  uncleanliness  of  the  stables 
and  the  soiling  of  the  cows  by  bowel  discharges  permit  unusual  op- 
portunities for  the  contamination  of  milk  by  tubercle  bacilli,  especially 
when  recourse  is  not  taken  to  modern  methods  of  milking  and  grooming. 
By  reason  of  the  manifold  facilities  for  the  entrance  of  bacilli  into  the 
milk  offered  for  commercial  purposes  this  actually  takes  place  in  a  sur- 
prisingly large  number  of  cases,  as  shown  by  the  analysis  of  numerous 
samples.  Tubercle  bacilli  are  present  in  cream  in  greater  proportion, 
volume  for  volume,  than  in  milk.  These  microorganisms  are  also  con- 
tained in  butter,  the  salting  of  which  exercises  no  inhibitive  influence 
upon  their  vitality.  As  ordinarily  consumed  cow's  milk  is  contami- 
nated by  filth  products  to  a  surprising,  if  not  appalling,  extent.  In 
addition  to  tubercle  bacilli,  other  bacteria  are  found  in  the  milk,  which 
is  an  excellent  culture-medium  for  growth.  Their  ingestion  is  largely 
responsible  for  intestinal  disturbances  in  children,  thereby  diminish- 
ing powers  of  individual  resistance  against  the  development  of  tuber- 
culous infection.  By  the  observance  of  proper  precautions  the  number 
of  such  microorganisms  may  be  reduced  to  a  minimun,  100,000  to 
a  cubic  centimeter  being  regarded  as  the  maximum  consistent  with 
a  pure  marketable  milk.  Samples  of  milk  obtained  in  many  large 
cities  have  shown  as  high  a  bacteria  count  as  200,000,000  and  in  pre- 
vious years  an  average  of  from  2,000,000  to  5,000,000  was  not  unusual. 
The  immediate  subjection  of  milk  to  a  temperature  of  not  over  50°  F. 
will  prevent  further  growth.  Pasteurization  properly  performed  pos- 
sesses decided  advantages  in  the  interests  of  public  health.  The  tuber- 
culin test  for  practical  purposes  is  a  reliable,  trustworthy,  and  harmless 
guide  in  the  detection  of  tuberculous  infection.  The  presence  of  an 
infected  animal  is  a  constant  menace  to  other  members  of  the  herd. 
Tuberculous  cattle  should  be  either  immediately  slaughtered  or  segre- 
gated, and  milk  from  these  animals  should  not  be  offered  for  food. 

In  the  light  of  these  facts  no  argument  is  needed  to  demonstrate  the 
necessity  of  comprehensive  legislative  enactment,  together  with  its 
capable  and  if  necessary  arbitrary  enforcement.  It  is  not  sufficient 
to  rest  with  the  employment  of  the  tuberculin  test  upon  cattle  at  infre- 
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quent  intervals.  All  establishments  should  be  subjected  to  rigid  in- 
vestigation from  time  to  time,  and  facts  elicited  as  to  the  conditions 
under  which  the  animals  are  housed  and  kept.  Cleanliness  of  the  stables, 
cows,  attendants,  and  utensils  must  be  regarded  as  a  sine  qua  non  for  the 
issuance  of  a  license,  without  which  no  farmer  should  be  permitted 
to  sell  milk.  It  is  essential  that  the  control  of  these  matters  should 
include  a  definite  limitation  of  the  number  of  cows  to  be  cared  for  by 
each  attendant.  It  is  vitally  important  that  all  employes  upon  a  dairy 
should  be  free  from  tuberculous  infection,  and  that  scrupulous  care  should 
be  taken  as  to  the  cleanliness  of  the  hands  before  milking.  The  purity 
of  the  water-supply  should  be  determined  by  chemical  and  bacteriologic 
tests. 

Any  administrative  attempt  to  safeguard  the  milk-supply  should 
consist  of  more  than  the  detection  and  correction  of  impurities  or  diluents. 
While  the  maintenance  of  a  required  standard  of  milk  should  be  enforced 
by  municipal  authorities,  it  is  important  that  there  be  instituted  a  strict 
surveillance  of  the  animals  and  premises  where  the  product  is  obtained. 
In  general  an  approximate  indication  as  to  the  degree  of  cleanliness  and 
care  is  afforded  by  the  number  and  variety  of  bacteria  contained  in  the 
milk.  Their  presence  must  be  regarded  as  extremely  objectionable 
even  in  the  event  of  subsequent  pasteurization.  It  is  possible  that  a 
system  of  municipal  pasteurization  would  tend  to  promote  carelessness 
in  the  dairy,  and  without  doubt  render  more  difficult  the  enactment  of 
effective  legislation.  It  is  essential,  above  all  things,  that  the  conditions 
at  the  source  of  supply  should  be  made  as  nearly  perfect  as  possible. 

It  has  been  suggested  that  milk  is  rendered  less  digestible  by  the  process 
of  pasteurization,  less  efficient  as  a  preservative,  less  palatable,  and  more 
expensive.  These  objections,  however,  as  shown  by  Rosenau,  either  do 
not  obtain  or  are  of  but  comparatively  slight  importance.  Perhaps  a 
more  decided  disadvantage  relates  to  the  destruction  of  the  lactic  acid 
organism,  which  permits  the  growth  of  toxic  bacteria,  rendering  the  milk 
positively  dangerous  for  young  children.  It  has  been  pointed  out  that 
this  possibility  may  be  avoided  by  cooling  the  milk  quickly  after  pas- 
teurization, and  by  continuously  maintaining  a  low  temperature. 

Despite  the  convincing  arguments  adduced  in  favor  of  systematic 
pasteurization,  the  fact  remains,  as  stated  on  page  724,  that  this  process 
does  not  remove  from  the  milk  the  filth  products  of  the  dairy.  Strict 
regulations  with  reference  to  the  inspection  of  dairies  and  the  grading 
of  milk,  the  establishment  of  laboratories,  and  the  creation  of  an  efficient, 
well-officered  force,  are  absolutely  essential  for  public  protection,  and  to 
a  great  measure  lessen  the  necessity  of  pasteurization.  The  latter  should 
not  be  permitted  to  displace  active,  aggressive  measures  to  correct  the 
iniquitous  conditions  sometimes  existing  in  dairy  farms. 

It  has  been  for  years  the  dictum  of  some  students  and  educators  that 
all  cattle  responding  to  the  tuberculin  test  should  be  condemned,  the  loss 
being  sustained  either  by  the  State  alone  or  jointly  with  the  owners. 
The  experiment  has  been  tried  in  several  States  and  found  almost  im- 
practicable, on  account  of  the  prohibitive  cost  even  when  a  portion  of 
the  loss  is  borne  by  the  owner.  Bovine  tuberculosis,  however,  as 
shown  by  herd  inspection,  has  become  somewhat  less  prevalent  in  these 
States.  In  the  light  of  recent  scientific  research  it  is  suggested  that 
immunization  of  cattle  may  be  reduced  to  a  practical  working  basis 
through  the  inoculation  of  attenuated  living  cultures  of  tubercle  bacilli, 
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thus  minimizing  the  magnitude  of  the  annual  loss  to  owners  of  cattle. 
In  view  of  the  vast  economic  importance  of  tuberculosis  in  food-producing 
animals,  it  is  clear  that  the  eradication  of  th^  disease  is  absolutely  de- 
manded, irrespective  of  the  immediate  expenditure. 

Melvin,  Chief  of  the  United  States  Bureau  of  Animal  Industry,  has  esti- 
mated that  the  aggregate  annual  loss  because  of  tuberculosis  among  farm 
animals  in  this  country  is  not  less  than  $14,000,000.  The  imperative 
necessity  of  endeavoring  to  restrict  the  disease  among  cattle  is  apparent, 
these  animals  being  chiefly  responsible  for  its  transmission  to  hogs.  It 
is  important  to  enlist  the  hearty  cooperation  of  livestock  owners,  and  to 
render  them  every  possible  assistance  in  the  protection  of  herds  and  in 
the  effort  to  minimize  unavoidable  losses.  In  this  manner,  and  by  means 
of  a  campaign  of  practical  education,  much  of  the  prejudice  and  opposition 
of  farmers  will  be  removed.  Notwithstanding  the  enormity  of  the  ex- 
pense, the  State  should  grant  at  least  partial  compensation  for  the  de- 
struction of  tuberculous  animals.  When  the  infection  is  not  sufficiently 
extensive  to  preclude  the  use  of  carcasses  for  food,  this  should  be  permitted 
under  competent  inspection. 

The  inspection  of  all  animal  food  offered  for  public  consumption 
should  be  made  as  thorough  as  that  practised  by  the  federal  government 
in  relation  to  the  meat  offered  to  the  export  trade.  In  some  instances 
the  meat  intended  for  home  consumption  throughout  the  United  States 
is  either  not  inspected  at  all,  or  so  superficially  as  to  rob  the  procedure 
of  any  practical  value.  It  has  been  suggested  that  all  cows  sent  to 
market  should  be  so  tagged  that  upon  the  detection  of  tuberculosis  during 
the  course  of  meat  inspection  it  will  be  possible  to  trace  the  source  of 
the  infection,  and  institute  measures  for  the  eradication  of  the  disease 
among  other  animals  of  the  herd.  In  view  of  the  development  of  tuber- 
culosis in  hogs  as  a  result  of  proximity  to  diseased  cattle,  the  use  of  metal 
ear  tags  upon  all  marketed  hogs,  as  suggested  by  Rogers,  of  Kansas, 
will  in  many  instances  permit  the  location  of  tuberculous  cows. 

Control  of  Patent  Medicines  and  Restriction  of  Medical  Prac- 
tice.— The  patent  medicine  evil  is  responsible  for  many  of  the  ills  visited 
upon  mankind  during  the  present  generation.  Through  the  influence 
and  under  the  auspices  of  the  American  Medical  Association  recent 
attention  has  been  called  in  a  convincing  manner  to  the  prodigious 
consumption,  and  the  detrimental  effect  upon  the  health,  of  iniquitous 
preparations  foisted  upon  the  public  under  the  name  of  proprietary 
medicines.  The  vast  majority  of  these  nostrums  contain  large  per- 
centages of  alcohol,  to  say  nothing  of  other  injurious  substances,  the 
nature,  dosage,  and  effect  of  which  are  entirely  unknown  to  the  consumer. 

An  infinite  amount  of  harm  is  produced  by  the  swallowing  of  these 
deleterious  preparations,  which  are  offered  to  unsuspecting  people  under 
the  guise  of  harmless  remedies.  The  proprietors,  unhandicapped  by  scien- 
tific knowledge  or  conscience,  usually  succeed  in  enlisting,  for  a  considera- 
tion, the  cooperation  and  assistance  of  otherwise  reputable  citizens. 
Flamboyant  advertisements  as  to  the  virtues  of  these  preparations,  guar- 
anteed to  cure  all  diseases  of  men,  women,  and  children,  are  often  accom- 
panied by  testimonials  from  clergymen  and  men  in  public  life,  together 
with  their  photographs.  It  is  worthy  of  comment  that  the  more  glaring 
the  deception,  the  more  pernicious  the  nostrum,  and  the  more  extravagant 
and  unreasonable  the  claims  of  promoting  fakirs,  the  more  likely  are 
quasi-intelligent  citizens  to  become  inveigled  into  lending  their  unqualified 
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indorsement.  Waiving  the  manifest  impropriety  in  permitting  their 
names  to  be  attached  to  false  and  blandishing  testimonials,  the  situation 
is  dominated  by  the  deplorable  fact  that  these  well-meaning  people  are 
instrumental  in  the  production  of  untold  misery  and  in  abetting  an  evil 
which  represents  one  of  the  greatest  curses  of  our  present  civilization.  It 
is,  indeed,  to  be  regretted  that  some  reverend  gentlemen,  even  though 
unintentionally,  should  assume  the  fearful  responsibility  of  leading  others 
to  lives  of  alcoholism  and  habits  of  cocain  degeneracy. 

Were  the  extent  of  the  nuisance  limited  to  a  financial  loss  on  the  part 
of  the  people,  or  even  to  the  delay  thus  occasioned  in  seeking  competent 
medical  counsel,  the  evil  would  still  assume  sufficient  proportions  to 
demand  the  enactment  of  vigorous  legislative  measures  toward  its  sup- 
pression. Unfortunately,  however,  the  baneful  consequences  of  yielding 
to  alluring  advertisements  of  this  nature  are  decidedly  more  far  reaching. 
Recourse  to  quack  nostrums  on  the  part  of  the  ill  is  often  attended  by 
loss  of  valuable  time  before  the  recognition  of  the  'disease  and,  worse 
still,  loss  of  the  opportunity  to  secure  arrest. 

In  view  of  these  considerations  of  fact  relating  to  the  undermining 
of  health,  there  is  imposed  upon  the  State  an  obligation  to  restrict  the 
wholesale  consumption  of  these  fraudulent  and  vile  concoctions,  and  to 
control  the  character  of  medical  advertisements  in  the  public  press.  The 
American  people  are  greatly  in  need  of  protection  from  unscrupulous 
and  ignorant  vendors  of  "sure  cures "  for  consumption.  The  loss  to  the 
unfortunate  victim  of  these  pretentious  discoverers  of  special  methods 
of  treatment  is  quite  beyond  the  power  of  estimation.  The  poor,  who 
constitute  the  class  more  frequently  deluded  by  their  representations, 
are  robbed  at  the  very  beginning  of  the  savings  of  a  lifetime.  After  the 
lapse  of  a  few  weeks  or  months,  during  which  they  have  dragged  them- 
selves wearily  to  offices  for  the  inhalation  of  pungent  or  aromatic  vapors  r 
they  are  wantonly  left  to  their  own  resources,  ill  prepared,  by  reason  of 
impaired  finances  and  abandoned  hope,  to  cope  with  the  exigency  of  their 
present  situation.  While  reputable  physicians,  impelled  to  seek  change 
of  residence  in  the  various  States,  are  subjected  to  much  unnecessary 
embarrassment  in  order  to  qualify  satisfactorily  before  State  examining 
boards,  the  law  in  many  localities  refuses  to  take  cognizance  of  the  iniqui- 
tous practice,  indulged  in  by  unworthy  and  degenerate  physicians,  who 
have  previously  succeeded,  through  devious  means,  in  securing  diplomas 
or  passing  examinations. 

THE  DEMAND  FOR  HYGIENIC  CONSTRUCTION  AND  SANITARY  SU- 
PERVISION OF  TENEMENT-HOUSES,  WORKSHOPS,  FACTORIES, 
COMMERCIAL  ESTABLISHMENTS,  PUBLIC  BUILDINGS,  AND  CON- 
VEYANCES 

The  regulation  of  tenement-house  construction  through  legal  enact- 
ment constitutes,  without  doubt,  an  exceedingly  important  feature  of 
administrative  control.  While  there  can  be  no  excuse  for  the  faulty 
construction  of  such  buildings,  containing  an  innumerable  quantity  of 
small  dark  rooms  and  furnishing  an  abode  for  countless  people,  it  must 
not  be  assumed  that  absence  of  sunshine,  insufficient  ventilation,  and 
unsanitary  plumbing  are  the  only  factors  responsible  for  making  these 
structures  prolific  breeding-spots  for  tuberculosis.  The  squalor,  filth, 
misery,  ignorance,  and  poverty  of  the  occupants  are  assuredly  not  to  be 
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ignored  as  important  etiologic  considerations.  These  unfortunate  con- 
ditions would  obtain  to  a  large  extent  even  were  such  buildings  con- 
structed in  accordance  with  sanitary  regulations.  Without  the  observ- 
ance of  general  hygienic  conditions  by  people  dwelling  in  tenement-houses, 
municipal  prophylactic  efforts  would  remain  unavailing  even  in  rooms 
of  adequate  size,  with  large  windows  permitting  the  entrance  of  sunshine 
and  fresh  air.  Upon  the  other  hand,  in  small,  dark,  ill-ventilated  rooms 
and  halls,  the  maintenance  of  perfect  cleanliness  is  insufficient  in  itself 
to  prevent  the  deterioration  of  health  and  the  development  of  physical 
conditions  favoring  infection.  While  impure  air  and  excessive  crowding 
of  people  within  a  limited  area  are  important  factors  in  the  development 
of  tuberculosis,  these  are  accentuated  by  the  filth  and  utter  neglect  by 
tenement-house  occupants  to  observe  sanitary  conditions. 

Some  students  of  medicosociologic  affairs  have  described  in  graphic 
terms  the  criminal  disregard  for  the  laws  of  hygiene  in  the  building  of 
tenement-houses,  to  which  is  ascribed  a  large  measure  of  the  responsi- 
bility for  the  spread  of  tuberculosis.  An  abuse  of  this  kind  constitutes 
but  a  single  factor  in  the  general  problem  pertaining  to  the  develop- 
ment of  consumption  among  a  class  of  people  peculiarly  predisposed  as 
the  result  of  a  great  variety  of  causes.  It  is  true  that  an  appalling  preva- 
lence of  tuberculosis  has  been  observed  in  the  tenement-house  districts 
of  many  of  our  larger  cities.  Certain  blocks  have  been  designated  as 
"lung  blocks,"  by  reason  of  the  frightful  distribution  of  the  disease  in 
these  localities.  It  is  also  true  that  the  ignorance  and  filth  in  these 
places  are  quite  as  revolting  as  the  faults  of  building  construction.  The 
tenement-house  evil,  therefore,  seems  to  present  two  important  indica- 
tions for  immediate  reform,  i.  e.,  the  regulation  of  construction  by  State 
or  municipal  government,  and  the  removal  of  squalid  unsanitary  con- 
ditions. 

The  preceding  considerations  apply  with  almost  equal  force  to  work- 
shops and  factories,  and,  in  fact,  to  all  manufacturing  and  commercial 
establishments. 

Consumption  has  been  found  to  be  quite  prevalent  among  the  em- 
ployes in  such  places,  the  chief  injurious  factors  being  the  indoor  confine- 
ment and  deficiency  of  ventilation.  It  is  important  that  there  should 
be  adequate  provision  for  air-renewal.  In  many  department  stores  the 
facilities  for  ventilation  are  crude  and  imperfect,  and  as  a  result  of  the 
influx  of  people,  the  clerks  for  hours  at  a  time  are  compelled  to  breathe 
a  noxious  atmosphere.  In  workshops  and  factories  the  conditions  are 
sometimes  even  worse,  owing  to  the  superheated  air  and  the  presence  of 
steam  or  dust.  Assuming  that  health  is  a  vital  factor  in  the  prosperity 
and  productiveness  of  a  people,  it  is  imperative  to  provide  proper  condi- 
tions under  which  indoor  work  may  be  performed.  It  is  essential  that 
the  followers  of  all  industrial  pursuits,  as  well  as  clerical  employes, 
should  be  given  a  sufficiency  of  fresh  air,  as  has  been  described  in  connec- 
tion with  the  Regulation  of  Schools.  This  is  demanded  not  only  from  a 
humanitarian  and  sociologic  standpoint,  but  also  for  direct  economic 
reasons.  With  the  increased  individual  vigor  imparted  by  the  inhalation 
of  fresh  air  there  inevitably  result  added  capacity  for  work,  greater 
usefulness,  and  a  more  continuous  attendance  upon  duty.  A  striking 
illustration  of  the  greater  efficiency  of  operatives  upon  improved  ven- 
tilation has  been  described  by  Professor  Winslow,  of  the  Massachusetts 
Institute  of  Technology.  He  reports  that  prior  to  the  spring  of  1907 


736  PROPHYLAXIS,    GENERAL   AND    SPECIFIC   TREATMENT 

sixty  girls  in  the  employ  of  a  well-known  corporation  were  confined  in 
a  long  narrow  room  having  windows  at  front  and  back.  During  the  win- 
ter, when  the  windows  were  necessarily  closed,  the  air  was  extremely 
bad.  In  the  winter  months  of  1906,  4.9  per  cent,  of  the  force  were  com- 
pelled to  be  absent  on  account  of  illness,  and  in  the  first  three  months 
of  1907,  4.5  per  cent.  An  inexpensive  apparatus  was  installed,  providing 
for  the  proper  renewal  of  air,  the  total  expense  being  only  $75.00.  In 
addition  to  a  marked  improvement  in  the  comfort  of  the  operatives, 
it  was  found  that  in  the  winter  of  1907  and  1908  the  number  of  absences 
from  duty  was  diminished  by  more  than  one-half,  the  percentage  being 
but  1.9.  In  this  instance  the  cash  value  of  factory  ventilation  is  shown 
by  the  fact  that  in  three  months'  time  the  saving  to  the  company  amounted 
to  nearly  twice  the  entire  time  of  one  operator,  there  being  realized  a 
profit  of  $195  upon  an  investment  of  $75.  This  illustrates  clearly  the 
tangible  returns  which  are  often  possible  from  the  sanitary  adjustment 
of  industrial  conditions.  It  is,  of  course,  unavoidable  that  many  difficul- 
ties should  be  encountered  in  undertaking  reforms  of  this  character, 
and  that  mandatory  legislation  is  fundamentally  essential  for  its  successful 
accomplishment.  In  all  cases  the  details  of  hygienic  construction 
should  be  arranged  in  accordance  with  the  purposes  for  which  such 
buildings  are  intended. 

The  necessity  for  proper  construction  and  careful  supervision  applies 
strongly  to  public  buildings  of  all  descriptions.  It  is  a  regrettable  fact 
that  a  large  proportion  of  the  buildings  designated  for  the  use  of  the 
public  possess  exceedingly  inadequate  facilities  for  ventilation,  par- 
ticularly post-offices,  federal  buildings,  court-houses,  and  in  many  in- 
stances State  capitols.  Even  the  halls  of  such  structures,  where  people 
are  wont  to  congregate  or  pass  to  and  fro,  are  often  redolent  with  foul 
air  and  sometimes  offensive  from  the  aggregation  of  filth.  Cuspidors, 
if  provided  at  all,  are  usually  of  improper  construction,  rarely,  if 
ever,  filled  with  water,  and,  as  a  rule,  insufficiently  cleansed.  The 
necessity  for  attention  to  details  of  hygienic  construction  and  perfect 
sanitary  cleanliness  appears  emphasized  by  the  indifferent  habits  of 
individuals  frequenting  such  buildings. 

The  supervision  of  sleeping  apartments  in  hotels  must  be  regarded 
as  an  important  step  in  any  organized  movement  toward  prevention. 
But  little  has  been  done  in  any  State  in  the  way  of  supervision  of  these 
establishments,  although  in  some  localities  circular  information  has  been 
freely  distributed.  There  should  be  an  obligatory  notification  of  the 
reception  of  consumptives  within  the  hostelry  or  boarding-house,  after 
which  the  health  officers  may  enforce  the  observance  of  all  sanitary  pre- 
cautions, both  on  the  part  of  the  invalid  and  the  attendants.  Thorough 
disinfection  of  apartments,  inclusive  of  carpets,  rugs,  furniture,  clothing, 
blankets,  and  linen,  occupied  by  consumptives,  should  be  made  fully  as 
obligatory  in  hotels  as  in  private  families. 

Certain  occupations  have  long  been  regarded,  both  by  the  laity  and 
the  profession,  as  inimical  to  health.  Attention  has  been  called  to  the 
prevalence  of  the  disease  among  stone-cutters,  printers,  cigar-makers, 
shoemakers,  tailors,  machinists,  factory  operatives,  laundry  workers, 
and  upholsterers.  It  must  be  admitted  that  a  few  occupations  directly 
favor  infection  on  account  of  the  unusual  opportunities  afforded  for  the 
inhalation  of  fine  particles  of  dust,  which  may  serve  not  only  as  carriers 
of  tubercle  bacilli,  but  also  as  agents  of  irritation  to  mucous  surfaces. 
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This  is  particularly  the  case  with  stone-cutters,  miners,  potters,  weavers, 
millers,  and  machinists.  It  is  probably  true,  as  has  been  described,  that 
the  detrimental  effects  consist,  in  part,  of  the  development  of  chronic  ca- 
tarrhal  conditions  of  the  mucous  membranes,  as  a  remote  result  of  which 
the  resistance  to  tuberculous  infection  is  diminished. 

There  are  many  other  pursuits  exhibiting  a  frightful  mortality  rate 
from  tuberculosis,  in  which  the  inhalation  of  dust  from  any  source  cannot 
be  regarded  as  a  definite  etiologic  factor.  The  disease,  however,  has  been 
supposed  to  claim  an  appalling  number  of  victims  by  virtue  of  some 
mysterious  influence  incident  to  the  occupation.  In  many  instances 
there  obtain  widely  diverse  unfavorable  conditions,  which  are  definitely 
responsible  for  the  development  of  consumption.  These  are  not  always 
peculiar  to  the  occupation  and  the  conditions  under  which  workmen  are 
employed,  but  are  inherent,  to  some  extent,  in  the  particular  class  of 
people  engaged  in  these  pursuits,  their  previous  methods  of  existence, 
their  poverty,  shiftlessness,  and  habits  of  dissipation.  Thus  the  ignorant 
and  underpaid  employe  in  certain  lines  of  work,  which  demand  but  little 
intelligence  or  training,  is  non-resistant  to  disease  not  merely  through  a 
direct  detrimental  effect  of  the  occupation,  but  also  from  deficiency  of 
nourishment,  inadequacy  of  clothing,  and  the  physical  drain  incident 
to  previous  disease.  Carelessness  of  expectoration  and  other  habits  of 
personal  uncleanliness  in  the  workshop  are  much  in  vogue  among  employes 
of  the  foregoing  description.  It  is  precisely  among  such  a  class  of  people 
that  squalor  and  filth  abound,  and  it  is  quite  as  reasonable  to  attribute 
the  development  of  consumption  to  the  effect  of  the  ten  or  fourteen  hours 
spent  in  the  home  as  to  the  eight  or  ten  passed  in  the  workshop. 

It  is  not  desired  to  minimize  the  unfavorable  influence  of  certain 
occupations,  nor  to  disparage  the  vital  need  of  better  facilities  for  ventila- 
tion and  other  details  of  hygienic  building  construction.  The  point  is 
raised,  however,  that  a  broad  consideration  of  the  problem  of  prevention 
demands  in  many  individual  instances  the  inclusion  of  other  factors  than 
the  occupation  itself.  While  employes  of  mills,  factories,  steam  laundries, 
manufacturing  and  printing  establishments  are  often  compelled  to  work 
in  overheated  and  poorly  ventilated  apartments,  operatives  engaged  in 
other  industrial  occupations  are  often  prone  to  neglect  hygienic  consider- 
ations. There  has  been  advanced  no  substantial  reason  why  the  shoe- 
maker, from  the  nature  of  his  work,  should  be  especially  liable  to  the 
development  of  tuberculosis,  either  from  direct  exposure  or  through 
diminution  of  individual  resistance,  yet  the  highly  unfavorable  conditions 
under  which  he  has  been  wont  to  toil  have  been  responsible  for  an  alarming 
mortality  rate.  The  shops  have  almost  invariably  been  contracted, 
low  posted,  and  dingy,  located  either  in  some  dark  recess  or  basement, 
unprovided  with  ventilation  of  any  description,  and  often  superheated 
to  a  degree  of  intolerance 

Cooperation  of  Employes  and  Social  Insurance. — It  is  almost 
unnecessary  to  state  that  in  all  commercial  establishments  and  factories, 
as  well  as  in  public  buildings,  rules  against  indiscriminate  expectoration 
should  be  rigidly  enforced,  and  sanitary  cuspidors  universally  provided. 
For  practical  purposes,  however,  it  is  totally  insufficient  to  post  notices 
in  workshops  warning  employes  of  the  dangers  of  consumption  and  calling 
attention  to  the  necessity  for  compliance  with  detailed  instructions. 
Cooperation  of  operatives  must  be  secured  in  order  to  make  any  organized 
effort  effective.  To  this  end  the  employes  should  be  privileged  to  receive 
47 
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the  periodic  attendance  of  a  physician  free  of  expense.  By  this  means 
the  disease  may  be  recognized  at  an  early  stage,  and  the  invalid  excused 
from  the  workroom,  or  at  least  subjected  to  the  closest  surveillance. 
This  advances  an  important  feature  in  the  control  of  tuberculosis,  i.  e., 
provision  for  the  detection  of  consumption  among  employes  and  for  their 
financial  assistance  when  incapacitated  by  disease.  This  idea  has  been 
amplified  to  a  considerable  extent  in  Germany,  where  a  system  of  com- 
pulsory insurance  for  working  people  is  in  vogue.  In  1881,  under  the 
influence  of  Kaiser  Wilhelm  der  Grosse,  workingmen' s  insurance  was 
instituted  to  combat,  as  far  as  possible,  the  misery  and  poverty  of  a  por- 
tion of  the  laboring  class. 

The  operative  in  Germany,  who  is  compelled  by  law  to  join  the 
Government  Assurance  Association,  becomes  insured  against  sickness, 
accident,  invalidity,  and  old  age.  When  incapacitated  for  these  reasons 
he  is  entitled  to  assistance  for  himself  and  family,  and  a  vast  amount  of 
distress  is  effectually  prevented.  The  workingmen  are  divided  into  vari- 
ous classes  in  accordance  with  a  certain  wage  scale.  The  premiums  of 
sick  insurance  are  paid  through  the  employer,  who  contributes  one-third 
of  the  entire  amount,  deducting  the  other  two-thirds  from  the  wages  of 
the  employe.  In  case  the  latter,  through  physical  disability,  becomes 
unable  to  work,  he  receives  an  allowance  equal  to  one-half  his  wages 
for  a  period  of  many  weeks  and  sometimes  a  year,  and  receives,  in  addi- 
tion, free  medical  attention.  Provision  of  a  somewhat  similar  nature 
is  made  for  workingmen  insured  against  accident  or  invalidity.  Insur- 
ance against  old  age  and  invalidism  is  compulsory  to  every  person  follow- 
ing certain  prescribed  pursuits,  over  sixteen  years  of  age,  whose  annual 
wage  earnings  do  not  exceed  $500. 

Through  the  beneficent  influence  of  these  various  forms  of  insurance, 
merging  more  or  less  into  one  organization,  results  of  a  highly  important 
nature  from  an  economic  and  humanitarian  standpoint  have  been  secured. 
An  essential  feature  of  the  proposition  is  the  governmental  aid,  protection, 
and  paternalism  so  highly  characteristic  of  the  general  social  policy  in 
Germany.  Although  a  portion  of  the  burden  in  the  payment  of  premiums 
is  borne  by  the  wage-earner,  there  is  introduced,  at  the  same  time,  the  ele- 
ment of  governmental  coercion,  intelligently  elaborated  to  meet  the 
necessities  of  unfortunate  social  conditions. 

While  it  is  not  believed  that  in  America  a  detailed  interpretation  of 
the  German  insurance  laws  for  workingmen  could  be  tolerated  on  account 
of  the  spirit  of  individual  independence,  the  fundamental  principle  of 
cooperation  and  assistance  in  its  practical  application  to  the  needs  of 
wage-earners  is  endowed  with  enormous  beneficent  possibilities.  Certain 
modifications  of  the  German  system  have  been  in  vogue  for  years  among 
the  employes  of  large  railway  corporations  and  other  industrial  establish- 
ments. These  voluntary  relief  associations,  which  sometimes  partake 
more  or  less  of  the  nature  of  fraternal  organizations,  have  proved  to  be 
immensely  effective  in  diminishing  distress  at  the  time  of  sickness.  It  is 
only  too  apparent,  however,  that  the  voluntary  insurance  at  present  in 
force  among  the  workingmen  of  the  United  States  is  entirely  inadequate 
to  meet  the  enormous  requirements  imposed  by  tuberculosis.  Admirable 
as  are  the  purposes  of  the  mutual  benefit  societies,  their  scope  in  many 
instances  seems  to  be  limited  to  comparatively  trifling  assistance  to 
incapacitated  members  during  a  period  of  a  few  weeks.  Further,  the 
membership  of  such  organizations,  while  very  large  in  the  aggregate, 
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is  nevertheless  slight  in  comparison  with  the  total  number  of  working 
people  likely  to  become  suddenly  dependent  upon  the  assistance  of  others. 
The  question  arises  if  social  insurance  should  not  be  extended  in  its 
application  sufficiently  to  be  in  effect  compulsory,  although  devoid  of 
all  offensive  bureaucratic  features.  This  would  seem  entirely  practicable 
provided  wage-earners  are  willing  to  accept  the  principle  of  obligatory 
industrial  insurance  as  a  feature  of  their  several  labor  organizations.  By 
means  of  a  systematic  endeavor  toward  the  popularization  of  social 
insurance,  it  will  be  possible  to  secure  such  legislation  as  will  eventually 
place  this  feature  of  prophylaxis  upon  a  proper  foundation. 

It  is  of  primary  importance  that  the  working  people  should  take  an 
active  initiative  in  any  organized  scheme  for  defense.  Only  by  their 
enlistment  in  a  wisely  directed  and  aggressive  warfare  against  tuberculosis 
may  the  forces  of  prevention  be  rendered  particularly  effective.  Let 
it  not  be  suggested,  however,  that  the  burden  of  defense  should  be  imposed 
entirely  upon  wage-earners. 

Professor  Henderson,  of  the  University  of  Chicago,  has  called  attention, 
to  a  study  by  the  Federal  Government  of  25,440  families  in  33  States, 
and  the  unavoidable  conclusion  that  insufficient  funds  can  be  contributed 
by  these  people  to  meet  the  extraordinary  demands  incident  to  the 
organization  of  a  protective  system.  Unfortunately,  in  the  vast  majority 
of  cases  their  earnings  are  exhausted  in  an  effort  to  secure  the  actual 
necessities  of  life.  In  like  manner  private  philanthropy  is  shown  to 
be  entirely  inadequate  to  supply  a  sufficient  fund.  A  judicious  distri- 
bution of  the  burden  upon  the  employer  and  employes,  together  with  an 
assumption  by  the  State  of  a  portion  of  the  expense  connected  with  the 
care  and  maintenance  of  consumptives,  should  be  made  obligatory. 

Prison  Reform. — Especial  importance  attaches  to  the  question  of 
prison  reform,  as  tuberculosis  has  ever  been  found  prevalent  in  penal 
institutions.  While  the  disease  is  known  to  flourish  among  those  who 
are  permitted  physical  and  mental  occupation  in  the  workshops,  statis- 
tics indicate  a  particularly  alarming  mortality  rate  among  convicts 
subjected  to  close  confinement.  Although  there  are  certain  mitigating 
conditions  to  be  offered  in  explanation  of  the  spread  of  tuberculosis  in 
prisons  and  reformatories,  a  few  facts  may  be  adduced  which  even  mag- 
nify the  abuse  of  hygienic  laws  permitted  in  these  institutions. 

Many  prisoners,  when  admitted  to  State  penitentiaries,  have  been 
addicted  for  years  to  dissipation,  and  afflicted  with  direst  poverty. 
Some  of  these  unfortunates  have  become  tuberculous  as  the  result  of 
excesses  practised  during  lives  of  misery  and  degeneracy.  The  law,  not 
recognizing  that  tuberculosis  is  any  excuse  for  crime,  exacts  the  same 
penalty  from  the  sick  as  from  the  well.  Phthisical  individuals  are  not 
subjected  to  physical  examination  before  being  sent  to  these  institutions, 
and,  therefore,  are  a  decided  menace  to  their  fellow-convicts  for  indefi- 
nite periods  before  their  true  condition  is  recognized.  Many  are  sent 
to  the  crowded  workshops  to  pursue  some  industrial  occupation,  in  close 
proximity  to  others.  Some,  though  permitted  employment  in  the  open 
air,  are  compelled  to  perform  arduous  labor  far  beyond  their  physical 
strength.  Still  others,  who  are  subjected  to  solitary  confinement,  are 
necessarily  denied  fresh  air,  sunshine,  and  nourishing  food,  all  of  which 
are  demanded  for  their  unsuspected  tuberculous  condition.  The  effect 
of  these  injurious  factors  is  materially  augmented  by  the  psychic  influ- 
ence of  restraint,  the  absence  of  mental  diversion,  and  the  conflicting 


740  PROPHYLAXIS,    GENERAL   AND    SPECIFIC   TREATMENT 

emotions  experienced  by  the  majority  of  those  convicts  upon  whom  the 
solitary  confinement  is  imposed.  Added  to  these  influences  are  careless- 
ness in  the  personal  habits  of  the  inmates,  and  the  imperfect  ventilation 
of  cell-houses,  corridors,  and  all  rooms  occupied  by  convicts  for  industrial 
purposes.  A  factor  of  considerable  importance  is  the  absence  of  adequate 
sunlight  in  the  cells  as  ordinarily  arranged  in  tiers. 

The  American  Prison  Association,  with  the  cooperation  of  "  Charities 
and  The  Commons,"  has  recently  conducted  an  investigation  embracing 
290  jails  in  37  States.  Their  report  calls  especial  attention  to  the  unwise 
selection  of  food,  and  recommends  the  appointment  of  a  medical  com- 
mission in  each  State  with  power  to  establish  an  appropriate  dietary 
according  to  the  climate  and  season,  which  shall  also  conform  to  individual 
needs. 

Some  criticism  may  justly  be  directed  to  the  imperfect  details  of 
architectural  construction  and  the  lack  of  enforcement  of  necessary 
hygienic  regulations  by  prison  authorities.  In  institutions  where  dis- 
cipline in  all  other  respects  is  the  supreme  desideratum  of  officials,  the 
vital  element  of  hygienic  regime  should  not  be  disregarded.  Sanitary 
cuspidors  should  be  provided  for  the  convicts  and  instructions  issued 
with  reference  to  the  proper  disposal  of  the  expectoration,  violation 
of  rules  being  subject  to  suitable  punishment.  There  is  no  reason 
why  the  cells  and  corridors  should  not  be  kept  scrupulously  clean,  and 
why  blankets  and  bedding  should  not  be  periodically  disinfected. 

A  systematic  investigation  from  time  to  time  regarding  the  physical 
condition  of  the  inmates  appears  absolutely  essential  as  a  preliminary 
feature  of  any  general  effort  toward  prevention.  Proper  ventilation 
should  be  provided  for  the  cells,  cell  houses,  and  workrooms,  the  entire 
problem  of  fresh  air-supply  being  as  obligatory  upon  the  attendants 
as  any  other  feature  of  prison  discipline.  It  is  desirable  that  the  work 
which  any  inmate  is  designated  to  perform  should  be  adapted  to  the 
physical  condition.  The  pulmonary  invalid,  if  compelled  to  work, 
should  at  least  be  permitted  to  engage  in  some  light  occupation  in  the 
open  air  which  may  not  be  altogether  detrimental  to  the  physical  health. 


CHAPTER  XCII 

TUBERCULOSIS  AND  TRAFFIC 

THE  proper  manner  of  transporting  pulmonary  invalids  in  public 
conveyances  is  an  important  factor  of  the  general  problem  of  prophylaxis. 
Owing  to  the  peculiar  conditions  incident  to  travel,  the  dangers  of  infec- 
tion at  such  a  time  are  worthy  of  consideration.  From  a  practical  stand- 
point, this  is  especially  true  of  sleeping  coaches  upon  railroads  connecting 
with  popular  health  resorts.  While  grossly  unsanitary  conditions  may 
occasionally  exist  in  steamer  berths,  these  are  occupied  far  less  frequently 
by  pulmonary  invalids  than  the  sleeping  compartments  of  Pullman  cars. 
Readier  facilities  are  also  afforded  for  the  thorough  cleansing  of  steamer 
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berths  than  are  possible  of  attainment  upon  railway  conveyances.  In 
the  latter  the  passengers  are  closely  housed  and  compelled  to  breathe  a 
vitiated  atmosphere  for  prolonged  periods,  in  contrast  to  the  freedom 
and  open-air  privileges  aboard  ship. 

While  the  cars  upon  street  railways  of  large  cities  are  often  intolerably 
overcrowded,  and  the  contained  air,  particularly  in  winter,  noxious  to 
a  degree,  the  relatively  short  period  of  confinement,  the  small  number  of 
advanced  consumptives,  and  the  prohibition  of  expectoration  combine 
to  reduce  the  possibilities  of  infection  in  such  conveyances.  This  is  also 
true  to  a  certain  extent  upon  the  suburban  trolleys  and  day  coaches  of 
steam  railways.  Although  the  scattering  of  oral  excretion  is  sometimes 
considerable,  the  people  usually  ride  but  comparatively  short  distances, 
and  the  dangers  of  tuberculous  infection  are  correspondingly  diminished. 

In  Pullman  cars,  however,  the  liability  of  infection  from  the  presence 
of  tuberculous  passengers  is  decidedly  increased.  In  these  conveyances 
many  of  the  objectionable  features  are  almost  unavoidable,  while  others 
are  capable  of  some  amelioration.  The  maintenance  of  an  equable 
temperature,  with  at  the  same  time  adequate  ventilation,  is  necessarily 
attended  by  the  greatest  difficulty.  In  many  instances  a  proper  air 
renewal  is  almost  impossible,  and  individual  susceptibility  is  thus  increased. 
Irritation  of  the  respiratory  tract  is  often  induced  by  the  inhalation  of 
a  vitiated  atmosphere  and  by  exposure  to  direct  drafts  from  time  to  time. 
The  cough  of  pulmonary  invalids  is  often  aggravated  to  some  extent  not 
only  by  the  smoke  and  dust,  but  also  by  the  assumption  of  the  recumbent 
position.  As  a  result  of  the  droplet  infection  incident  to  violent  cough, 
tubercle  bacilli  may  be  scattered  throughout  the  immediate  vicinity  of 
the  invalid.  These  are  subsequently  agitated  by  innumerable  drafts  which 
prevent  their  gravitation  to  the  floor.  Many  consumptives  exhausted 
by  disease  are  almost  sure  to  contaminate  the  blankets  and  linen.  It  is 
practically  impossible  to  effect  a  prompt  cleansing  and  sterilization  of  the 
blankets,  which  are  quickly  folded  without  the  slightest  exposure  to  the 
sun  or  fresh  air.  All  too  frequently  masses  of  sputum  are  permitted  to 
remain  upon  the  surface  of  shallow  cuspidors.  Such  exposure  of  the 
sputum  for  many  hours  in  the  confined  and  overheated  air  of  Pullman 
cars  renders  the  possibility  of  infection  during  transportation  a  matter 
of  especial  concern,  and  suggests  the  necessity  of  stringent  regulations. 
The  question  arises  in  what  manner  the  danger  of  transmitting  the  disease 
to  others  may  be  lessened  without  adding  to  the  discomfort  of  unfortunate 
consumptives  who  may  be  compelled  to  journey  long  distances. 

An  arbitrary  prohibition  of  travel  for  all  phthisical  patients  necessarily 
involves  most  serious  hardship.  Despite  the  recognized  communicability 
of  tuberculosis  in  the  absence  of  rational  precautionary  measures,  no 
one  can  deny  the  right  of  many  invalids  to  seek  restoration  to  health  in 
other  localities. 

The  clinical  testimony  as  to  the  beneficent  results  possible  of  attain- 
ment in  properly  selected  cases  by  sojourn  in  favorable  climates  is  too 
overwhelming  to  admit  of  reasonable  doubt  concerning  the  economic 
utility  of  such  transportation.  At  the  same  time,  the  necessities  of 
invalids  should  not  be  exalted  above  the  protection  of  the  general  public. 
It  thus  follows  that,  without  infringing  upon  the  liberties  of  the  consump- 
tive, systematic  provision  should  be  made  for  promoting  the  safety  of 
travelers. 

In  the  midst  of  an  active  campaign  against  tuberculosis,  the  regulation 
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of  traffic  as  applied  to  pulmonary  invalids  is  demanded,  no  less  than  an 
administrative  control  in  municipalities.  It  is  apparent  that  effective 
prophylactic  efforts  in  this  direction  must  be  inspired  primarily  by 
conceptions  regarding  their  practicability.  It  is  important,  therefore, 
in  discussing  the  several  features  of  prevention  during  transportation, 
to  present  for  consideration  only  measures  capable  of  effectual  execution. 

Adequate  protection  to  the  public  may  be  secured,  first,  by  a  judicious 
restriction  of  travel  for  pulmonary  invalids;  second,  by  the  unceasing 
maintenance  of  sanitary  conditions  upon  Pullman  cars;  and,  third,  by 
added  provision  for  the  proper  reception  of  consumptives  on  the  part  of 
public  carriers. 

First:  Restriction  of  travel  for  pulmonary  invalids. 

In  the  interests  of  general  prophylaxis  a  degree  of  supervisory  control 
should  be  exercised  with  reference  to  the  character  of  cases  permitted 
to  ride  in  sleeping  coaches.  In  health  resorts  the  present  influx  of  invalids 
in  advanced  stages  of  the  disease,  and  totally  uninstructed  concerning 
proper  sanitary  precautions,  is  too  well  understood  to  warrant  repetition. 
The  carelessness,  ignorance,  and  physical  exhaustion  of  these  individuals 
are  often  sufficient  to  preclude  the  slightest  regard  for  the  welfare  of  their 
fellow-passengers.  The  prospects  of  improvement  for  many  very  ad- 
vanced cases,  as  a  result  of  climatic  change,  scarcely  justify  the  hardships 
endured  by  the  patients,  nor  the  penalties  inflicted  upon  the  traveling 
public. 

Considerable  importance  also  attaches  to  the  conveyance  of  consump- 
tives from  health  resorts  in  an  endeavor  to  reach  their  homes  after  a  vain 
effort  to  secure  improvement.  It  is  by  no  means  uncommon  for  relatives 
to  insist  upon  the  transportation  of  invalids  despite  assurances  that  death 
is  extremely  likely  to  ensue  en  route.  The  utter  disregard  for  the  sensi- 
bilities and  welfare  of  others  often  passes  belief.  During  the  past  year 
three  of  these  unfortunates,  who  chanced  to  come  under  my  observation 
in  advanced  stages,  died  before  reaching  their  homeward  destination, 
the  journey  having  been  undertaken  notwithstanding  emphatic  protests. 
Another  patient,  in  an  utterly  unconscious  condition  from  tuberculous 
meningitis,  was  very  recently  placed  in  a  Pullman  berth  after  a  remon- 
strance against  such  action. 

From  the  preceding  considerations  it  is  apparent  that  some  regulation 
of  traffic  for  consumptives,  including  a  conservative  restriction  of  travel, 
is  indispensable.  This  need  not  necessarily  involve  either  hardship  or 
humiliation  for  the  invalid.  The  control  of  this  phase  of  the  tuberculosis 
problem  must  emanate  from  some  responsible  medical  source.  Under  a 
successful  system  of  administrative  control,  ready  means  are  afforded  for 
the  regulation  of  traffic. 

It  should  be  made  obligatory  that  patients  in  advanced  stages  of 
tuberculosis  should  receive  permission  from  their  medical  advisers  or 
from  duly  authorized  health  authorities  before  undertaking  prolonged 
journeys  in  public  conveyances.  The  granting  of  such  permission  belongs 
as  properly  within  the  jurisdiction  of  municipal  or  county  health  officers 
as  the  inspection  of  dwellings  and  apartments,  the  rendering  of  aid  to 
those  in  need,  the  distribution  of  circular  information,  the  disinfection 
of  rooms,  or  other  features  of  administrative  supervision.  Such  possible 
infringement  upon  the  liberties  of  the  consumptive  is  by  no  means 
comparable  to  the  present  imposition  upon  the  public. 

It  may  be  assumed  that  the  probability  of  infection  arising  from  the 
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presence  of  pulmonary  invalids  is  directly  commensurate  with  the  stage 
of  the  disease,  the  degree  of  physical  exhaustion,  and  the  ignorance  or 
carelessness  of  the  invalid  or  attendant. 

The  opportunities  for  infection  are  multiplied  manifold  by  neglect 
to  observe  ordinary  sanitary  precautions.  Thus  the  pulmonary  invalid, 
even  with  advanced  infection  and  possible  exhaustion,  may  become  far 
less  inimical  to  the  safety  of  others,  provided  a  competent  nurse  is  in 
attendance,  than  an  incipient  consumptive  indifferent  to  his  obligations. 

Considerable  latitude  in  the  granting  of  privileges  to  phthisical  patients 
may  properly  be  exercised  by  health  authorities  in  accordance  with  the 
character  of  the  assured  supervision.  Advanced  consumptives  without 
competent  attendants  should  unquestionably  be  denied  the  right  of 
transportation,  unless  unusual  facilities  are  provided  to  insure  the  safety 
of  others. 

Second:  The  unceasing  maintenance  of  sanitary  precautions  in 
Pullman  cars. 

In  attempting  to  minimize  the  dangers  of  infection  arising  from  the 
conveyance  of  consumptives  in  sleeping  coaches,  it  is  essential  that  all 
cases  should  be  amenable  to  certain  prescribed  regulations  with  reference 
to  the  proper  disposal  of  the  expectoration  and  other  hygienic  details. 
In  pursuance  of  this  it  should  be  made  obligatory  upon  railway  employes 
to  exercise  such  watchfulness  as  will  insure  conformity  with  these  instruc- 
tions. Corresponding  to  the  degree  of  supervisory  control  will  the  safety 
of  the  public  in  large  measure  be  conserved. 

Railroad  corporations  should  insist  that  printed  information  with 
reference  to  sanitary  precautions  be  handed  to  pulmonary  invalids  by 
Pullman  conductors.  The  faithful  performance  of  this  work  on  the  part 
of  the  porter  or  maid  is,  of  course,  contingent  to  some  extent  upon  a 
reasonable  compensation  by  the  company.  Porters  should  be  compelled 
to  see  that  these  regulations  are  enforced.  Under  these  conditions 
repeated  infractions  by  invalids  are  extremely  unlikely.  Dereliction  of 
duty  on  the  part  of  employes  should  be  punishable  in  accordance  with 
the  laws  of  the  State  in  which  such  offense  is  committed.  To  this  end 
it  is  eminently  desirable  that  uniform  legislation  be  enacted  throughout 
the  United  States. 

Railway  sanitation  must  be  dealt  with  as  an  interstate  problem,  and 
is  as  properly  the  subject  of  Federal  legislation  as  regulations  relative  to 
the  shipment  of  livestock  and  commercial  products. 

The  circular  literature  issued  to  pulmonary  invalids  in  transit  should 
be  of  the  same  general  character  as  that  prepared  for  distribution  in  dwell- 
ing-houses. In  order  to  impart  an  adequate  conception  of  individual 
responsibility,  the  necessary  preventive  methods  should  be  explained  in 
some  detail. 

Invalids  should  be  particularly  informed  with  reference  to  the  sanitary 
disposal  of  the  sputum,  and  the  necessary  hygienic  measures  to  limit  the 
dissemination  of  bacilli  in  the  act  of  coughing.  The  cuspidors  in  use  upon 
Pullman  cars  possess  many  disadvantages,  the  employment  of  sanitary 
floor  receptacles  being  quite  impossible.  Patients  with  frequent  offensive 
cough  should  be  excluded  from  the  dining-cars,  under"  these  conditions 
the  food  being  served  upon  a  tray. 

In  an  endeavor  still  further  to  restrict  the  possibilities  of  infection, 
cognizance  should  be  taken,  primarily,  of  the  advantages  incident  to 
segregation.  While  it  is  quite  impracticable  upon  railroads  not  directly 
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communicating  with  health  resorts  to  reserve  special  cars  for  the  exclusive 
patronage  of  pulmonary  invalids,  a  degree  of  isolation  may  be  secured  by 
the  compulsory  occupancy  of  private  compartments.  If  these  are  not 
available,  the  sections  used  by  such  phthisical  patients  should  be  partially 
inclosed  by  means  of  the  adjustable  head-  and  foot-boards.  The  berth 
curtains  may  be  dropped  in  extreme  cases. 

Before  the  occupancy  of  a  section  or  compartment  by  a  consumptive, 
the  backs  and  cushions  should  be  covered  with  heavy  linen,  which  can 
be  removed  and  sterilized  at  the  end  of  the  journey.  Under  all  cir- 
cumstances a  third  sheet  should  be  provided  to  protect  the  blankets 
and  to  minimize  the  wholesale  distribution  of  bacilli  upon  the  woolen 
fabric. 

The  sweeping  and  dusting  of  Pullman  cars  should  be  practised  in 
accordance  with  improved  methods,  the  vacuum  cleaning  apparatus 
being  far  better  than  compressed  air,  which  serves  merely  to  drive  the 
dust  from  one  place  to  another.  The  seats,  cushions,  carpets,  and  blankets 
should  be  cleaned  in  the  open  air  by  modern  appliances,  while  the  bedding 
in  use  by  a  consumptive  should  be  subjected  to  steam  sterilization. 
Formaldehyd  disinfection  with  all  the  berths  open  should  be  demanded 
in  many  instances. 

Third:  Added  provision  for  the  proper  reception  of  consumptives  on 
the  part  of  public  carriers. 

Despite  the  admirable  progressive  efforts  of  the  Pullman  Company 
in  cooperating  with  the  general  movement  toward  prevention,  there 
remain  many  almost  insuperable  difficulties  in  the  way  of  perfect  car 
sanitation.  It  is  obvious  that  the  fullest  measure  of  public  protection 
can  be  afforded  only  by  excluding  consumptives  in  active  stages  from 
sleeping  coaches  and  providing  separate  means  of  conveyance.  Such 
an  innovation  would  no  doubt  be  regarded  by  many  as  quite  unnecessary 
and  perhaps  as  ultra-radical. 

It  is  self-evident  that  individuals  with  arrested  tuberculous  processes 
should  not  be  required  to  travel  in  such  a  conveyance.  A  few  exhibiting 
the  external  appearance  of  health,  yet  harboring  foci  of  infection,  may  so 
elude  the  vigilance  of  authorities  as  to  travel  undisturbed  in  ordinary 
coaches.  Acting  upon  the  advice  of  the  regular  medical  attendants, 
permission  may  justly  be  granted  for  transportation  in  Pullman  cars,  to 
a  considerable  number  of  intelligent  and  conscientious  consumptives  who 
are  truly  cognizant  of  their  obligation  to  others. 

Under  a  properly  conducted  system  of  notification  and  registration, 
means  are  afforded  for  the  exercise  of  supervisory  control  by  the  adminis- 
trative officers. 

It  does  not  follow  that  by  recourse  to  this  step  the  slightest  hardship 
need  be  inflicted  upon  pulmonary  invalids  as  a  class.  No  additional 
burden  should  be  imposed  upon  individuals  worthy  of  every  sympathetic 
consideration.  The  intelligent  application  of  this  feature  of  prophylaxis 
would  redound  greatly  to  the  comfort  and  well-being  of  invalids  now 
compelled  to  experience  unmeasured  fatigue,  and  often  to  suffer  personal 
indignities.  The  advocacy  of  a  special  car  for  pulmonary  invalids  and  the 
inauguration  of  a  proper  regime  are  designed,  therefore,  to  serve  a  useful 
purpose  in  promoting  physical  comfort,  lessening  the  dangers  incident 
to  hemorrhage  or  other  unlooked-for  complications,  and,  finally,  in  aug- 
menting to  a  vast  degree  the  safety  of  the  general  public.  The  number 
of  consumptives  experiencing  pulmonary  hemorrhages  during  transporta- 
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tion  is  surprisingly  large.  Untold  misery  and 
loss  of  life  not  infrequently  result  from  the  ab- 
sence of  rational  care  in  railway  coaches.  It 
thus  appears  that  much  good  should  be  accom- 
plished by  the  use  of  a  separate  car  for  the  pa- 
tronage of  pulmonary  invalids.  It  is  evident 
that  the  effectiveness  of  such  a  measure  is  di- 
rectly commensurate  with  its  practicability. 
The  difficulties  in  the  execution  of  so  radical  a 
change  are  decidedly  less  than  are  at  first  appar- 
ent. Upon  a  proper  presentation  of  reliable  data 
concerning  the  dangers  confronting  the  public, 
no  strenuous  opposition  need  be  expected  from 
railway  corporations.  Railroads,  whose  policy 
it  has  ever  been  to  exercise  a  judicious  regard  for 
the  comfort  of  passengers,  will  not  hesitate  to 
employ  all  reasonable  precautions  toward  the 
promotion  of  health. 

The  construction  of  these  cars  does  not  nec- 
essarily fall  within  the  province  of  the  Pullman 
Company.  It  is  a  comparatively  simple  and 
inexpensive  matter  for  each  railroad  corporation 
to  build  and  equip  sufficient  cars  for  all  prac- 
tical purposes.  Assurances  have  been  received 
from  several  western  railway  officials  that  such 
a  step  is  entirely  feasible. 

The  desirable  features  of  a  car  for  invalids, 
aside  from  facilities  for  its  best  attainable  ven- 
tilation, are  simplicity  in  its  construction  and 
equipment.  It  is  quite  important  that  there 
should  be  provided  a  considerable  number  of 
private  compartments,  which  should  be  of  suf- 
ficient size  to  include  a  wash-stand  and  toilet. 

In  order  to  avoid  the  infliction  of  any  un- 
necessary hardship  upon  a  certain  class  of  pul- 
monary invalids  by  reason  of  added  expense,  a 
portion  of  the  car  should  be  reserved  for  their 
occupancy  at  approximately  the  usual  charges 
in  vogue  upon  Pullman  cars.  While  private 
compartments  may  be  dispensed  with  by  these 
individuals,  provision  should  be  made  to  afford 
the  maximum  comfort  within  a  minimum  of 
space. 

The  occupancy  of  sections  by  consumptives 
should  preclude  any  encroachment  upon  the 
air-space  incident  to  lowering  the  upper  berth. 
Four  sections  upon  each  side,  without  upper 
berths,  may  be  devoted  to  the  exclusive  accom- 
modation of  pulmonary  invalids.  It  is  clear  also 
that  some  arrangement  must  be  made  for  the 
accommodation  of  relatives  or  attendants,  for 
whom  two  sections  may  be  reserved  at  the  end 
of  the  car. 
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The  comfort  of  invalids  can  be  satisfactorily  promoted  by  the  use  of  a 
reclining,  adjustable  chair  with  foot-rest,  and  by  the  removal  of  the  oppo- 
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Fig.  164.  —  Private  compartment  for  consumptives. 


Fig.  165. — Section  for  consumptives,  without  upper  berth. 

site  seat.  In  its  place,  by  means  of  a  folding  arrangement,  as  shown  in 
the  accompanying  drawings,  means  are  offered  for  the  extension  of  the 
bed  at  night,  and  for  the  storage  of  bedding  and  blankets  by  day. 
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It  is  quite  essential  that  the  car  should  contain  an  ample  and  well- 
equipped  kitchen.  In  view  of  the  known  facts  relative  to  the  entrance 
of  tubercle  bacilli  through  the  digestive  tract,  and  the  contamination 
of  food  as  a  result  of  indiscriminate  coughing  while  at  the  table,  it  follows 
that  advanced  consumptives  should  partake  of  food  only  within  their 
private  compartments  or  sections. 

It  is  eminently  desirable  that  cars  designed  for  the  use  of  pulmonary 
invalids  should  undergo  most  thorough  cleansing  and  disinfection.  To 
this  end  it  is  important  to  dispense  with  carpets,  upholstery,  hangings, 
and  draperies.  The  entire  furnishing  should  be  as  simple  as  possible, 
rubber  tiling  or  linoleum  for  the  floor  being  especially  appropriate.  The 
cushions  and  backs  should  be  of  leather  with  linen  covers.  The  berth 
curtains  should  be  made  of  a  moderately  light,  washable  material  instead 
of  tapestry  or  plush. 


SECTION  II 
GENERAL  TREATMENT 


CHAPTER  xcin 

GENERAL  CONSIDERATIONS 

THERE  is  demanded  in  the  management  of  no  other  disease  in  the 
entire  realm  of  medicine  the  exercise  of  such  skill  and  judgment  on  the 
part  of  the  physician  as  is  required  for  the  intelligent  treatment  of  the 
clinical  manifestations  and  for  the  resourceful  control  of  the  tuberculous 
individual.  It  is  doubtful  if  the  trained  clinician,  accustomed  to  definite- 
ness  and  accuracy  of  opinion  born  of  wide  experience,  is  ever  compelled 
to  observe  a  greater  regard  for  detail  or  a  more  sagacious  adaptation  of 
means  to  satisfy  imperative  and  often  conflicting  indications,  than  in 
the  individualized  treatment  of  pulmonary  hemorrhage. 

Notwithstanding  the  urgent  claim  upon  the  profession  for  a  sustained 
support  of  rational  conservative  measures  of  treatment,  there  ever  has 
been  in  evidence  a  lamentable  diversity  of  therapeutic  methods.  Even 
in  recent  years  numerous  remedies  and  widely  divergent  methods  have 
been  highly  vaunted  for  their  supposed  efficacy.  Without  a  wise,  judi- 
cious guidance,  it  is  almost  impossible  for  the  student  in  perusing  the 
literature  extant,  to  select  the  authentic  reports,  the  substantiated  facts, 
and  the  mature  conclusions  from  the  superficial  observations,  the  erro- 
neous deductions,  and  the  fanciful  theories.  It  is  not  pleasant  to  contem- 
plate the  many  vagaries  of  medical  opinion  and  the  therapeutic  absurd- 
ities practised  even  in  recent  generations.  No  comment  is  necessary 
concerning  previous  inconsistencies  of  treatment  other  than  to  note  the 
facility  with  which  men  of  apparently  sound  minds  have  been  led  to 
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embrace  unworthy  therapeutic  methods.  It  is  fortunate  that  the  ten- 
dency is  growing  to  refuse  a  blind  and  unthinking  acceptance  of  pre- 
vailing medical  fads  with  reference  to  the  management  of  a  disease 
which,  more  than  all  others,  demands  the  exercise  of  conservatism  and 
stability  of  judgment. 

Even  at  the  present  time  there  is  occasionally  manifested  an  incli- 
nation toward  the  formation  of  hasty  conclusions,  the  presentation 
of  inaccurate  data,  and  the  promulgation  to  the  profession  and  the 
general  public  of  irrational  opinions  with  reference  to  the  relative  ad- 
vantages and  disadvantages  of  certain  remedial  measures.  The  opinions 
expressed  by  some  writers  in  the  height  of  their  exuberant  enthusiasm 
over  the  results  of  some  therapeutic  procedures  are  bizarre  in  the  extreme. 
Many  of  the  so-called  "  cures"  which  are  flaunted  in  the  face  of  the  pro- 
fession and  the  public  by  men  to  be  designated  merely  as  "optimistic" 
are,  in  reality,  not  subject  to  verification  upon  the  basis  of  the  physical 
and  bacteriologic  findings.  While  consumption  is,  indeed,  curable,  it 
is  essential  for  the  public  to  be  informed  that  enduring  success  in  this 
respect  is  not  as  beatifically  simple  as  might  be  supposed  from  some  of 
the  current  literature.  It  is  desirable  that  the  people  should  be  thoroughly 
aroused  from  the  lethargy  and  resignation  prevailing  in  former  years 
as  to  the  fatality  of  consumption,  but  with  the  dawn  of  renewed  hope, 
it  is  highly  important  for  them  to  understand  that  the  effort  to  regain 
health  is  fraught  with  no  slight  degree  of  individual  responsibility,  and 
that  success  may  be  attained  only  through  wisely  directed  personal 
endeavor. 

Consumption,  though  distinctly  subject  to  arrest,  is  by  no  means 
cured  in  all  instances.  If  recognized  early,  the  possibilities  of  arrest  are 
surely  present,  but  the  personal  equation,  both  of  the  physician  and 
patient,  must  remain  a  vitally  decisive  factor  in  the  determination  of 
the  final  outcome.  The  opportunities  presented  for  a  complete  ultimate 
recovery  from  pulmonary  tuberculosis  in  individual  cases  scarcely  war- 
rant an  assumption  as  to  the  general  or  invariable  curability  of  the  disease. 
Yet  such  a  conclusion,  regardless  of  vitally  important  conditions,  has 
become  a  war-cry  of  some  of  the  "  crusaders." 

It  should  be  understood  that  the  term  "curability  of  tuberculosis"  is 
necessarily  subject  to  considerable  flexibility  in  its  general  application 
and  in  the  interpretation  of  its  meaning.  To  the  public,  the  impression 
has  been  conveyed  that  "cure"  is  synonymous  with  absence  of  sub- 
jective symptoms  and  restoration  of  working  capacity.  To  the  pro- 
fession a  literal  definition  of  "cure"  represents  the  entire  disappearance 
of  physical  and  bacterial  evidences  of  the  disease.  There  is  also  implied 
an  obliteration  of  the  tuberculous  process  through  fibrous  tissue  pro- 
liferation, or  at  least  the  enduring  encapsulation  of  tubercle  bacilli 
within  the  barriers  which  encompass  the  previous  foci  of  infection. 

It  is,  of  course,  obvious  that  a  large  number  of  cases  fail  to  attain  a 
technical  cure  even  though  all  clinical  manifestations  of  tuberculosis  have 
disappeared.  Despite  an  apparent  restoration  of  health  with  resumption 
of  physical  activity  and  usefulness,  the  supposed  recovery  is  not  founded 
upon  a  strictly  anatomic  basis.  By  what  token  may  it  be  assumed 
in  individual  cases  that  the  connective-tissue  formation  is  sufficiently 
dense  to  produce  obliterative  focal  contraction  or  to  imprison  effectually 
the  bacilli  within  encircling  walls?  Clinical  experience  attests  the  facility 
with  which,  even  in  the  midst  of  apparent  recovery,  there  is  finally 
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secured  an  avenue  of  escape  for  bacilli  through  a  cordon  of  connective 
tissue,  and  their  subsequent  access  to  uninvaded  pulmonary  areas,  or 
the  development  of  metastatic  foci  of  infection  in  other  portions  of  the 
body. 

It  is  evident  that  unqualified  statements  addressed  to  the  public 
relative  to  the  general  curability  of  tuberculosis  should  be  carefully  avoided 
in  order  to  forestall  popular  distrust  and  misconception.  Even  in  sup- 
posedly favorable  cases  the  expression  of  precipitate  conclusions  regard- 
ing a  successful  issue  should  be  rendered  with  the  utmost  conservatism, 
that  erroneous  ideas  may  not  be  disseminated,  and  that  individuals  may 
not  be  doomed  to  eventual  disappointment. 

Some  observers  have  seen  fit  to  exalt  the  practical  utility  of  certain 
therapeutic  agencies  to  a  point  far  beyond  their  due  value.  Others 
have  deigned  to  renounce  in  toto  the  benefits  accruing  from  methods 
of  undoubted  efficacy.  A  just  and  well-proportioned  estimate  of  the 
true  importance  attaching  to  the  many  phases  of  therapeutic  effort 
is  entertained  by  comparatively  few  physicians  presuming  to  direct 
the  destinies  of  pulmonary  invalids.  It  is  believed  that  the  best  inter- 
ests of  the  consumptive  are  subserved,  if  there  be  accorded  by  the  medical 
attendant  a  recognition  of  the  importance  of  the  following  general  prin- 
ciples of  management. 

PRINCIPLES  OF  MANAGEMENT 

The  existing  status  of  medical  opinion  regarding  the  rational  manage- 
ment of  tuberculosis  has  been  stated  to  be  somewhat  unique,  on  account 
of  the  considerable  lack  of  uniformity  exhibited  in  the  way  of  thera- 
peutic effort.  This  appears  all  the  more  remarkable  in  view  of  the 
fact  that  the  present  consensus  of  opinion  among  all  qualified  observers 
relates  solely  to  the  consideration  of  outdoor  life,  rest,  superalimentation, 
and  constant  supervision  as  the  all-important  elementary  factors.  It 
is  difficult  to  understand  how  there  can  exist  such  widely  differing  in- 
terpretations of  the  application  of  these  basic  principles  as  to  permit 
the  resulting  divergent  methods  of  practice,  where  harmony  of  thought 
and  action  might  reasonably  be  anticipated. 

It  is  recognized  that  pulmonary  invalids  as  a  class  demand,  upon  the 
merits  of  their  condition,  the  fullest  conception  of  an  intelligent  system 
of  management.  This  may  be  attained  only  through  a  detailed  elabora- 
tion of  underlying  principles,  subject  to  modification  according  to  pecu- 
liar individual  needs.  From  numerous  sources,  however,  there  is  ad- 
vanced, with  perfect  integrity  of  motive,  the  indorsement  of  several 
distinctive  methods  of  treatment  which  appear  unalterably  opposed  to 
one  another.  It  goes  without  saying  that  a  more  or  less  partizan  appreci- 
ation of  their  comparative  merits  is  developed  by  the  immediate  envi- 
ronment and  special  opportunities  of  the  observer.  Thus  is  to  be  ex- 
plained the  repudiation  of  the  advantages  of  climatic  change  for  any 
case,  or  the  advocacy  of  several  totally  differing  localities  for  nearly 
all  classes  and  conditions.  In  like  manner  is  noticed  the  strenuous  in- 
sistence by  some  upon  a  rigid  disciplinary  regime  within  a  closed  sana- 
torium, as  applicable  to  all  cases  of  consumption,  regardless  of  many 
vitally  important  considerations,  and  at  the  same  time  an  equally  en- 
thusiastic indorsement  by  others  of  the  advantageous  conditions  rendered 
possible  at  home.  Unfortunately,  the  picture  is  sometimes  painted  in 
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its  most  dismal  colors  by  ardent  opponents.  The  invalid,  in  the  mournful 
contemplation  of  banishment  to  a  distant  clime,  incarceration  within  the 
walls  of  an  institution  for  consumptives,  or  seclusion  upon  his  back  porch, 
and,  perhaps,  in  an  unsightly  yard,  may  often  wonder  which  fate  can 
possess  the  least  terror. 

It  does  not  necessarily  follow  because  one  of  these  methods  is  ra- 
tional in  certain  instances  that  the  remainder  are  necessarily  inappli- 
cable to  other  cases.  Manifestly,  each  has  much  of  merit,  according  to 
the  individual  conditions  imposed,  and  through  the  exercise  of  an  in- 
telligent discrimination  on  the  part  of  the  medical  adviser  may  be  util- 
ized for  the  material  aid  of  an  appropriate  class. 

Irrespective  of  the  particular  plan  pursued,  it  is  of  the  utmost  im- 
portance to  remember  that  the  efficacy  of  all  therapeutic  procedures 
is  directly  dependent  upon  their  power  to  augment  the  inherent  resisting 
forces  of  the  individual.  The  natural  constructive  processes  are  stimu- 
lated only  by  measures  leading  to  conservation  of  strength.  This,  then,  is 
the  true  fundamental  principle  underlying  all  general  therapeutic  agencies 
in  the  effort  to  secure  arrest  of  the  tuberculous  infection.  The  accumu- 
lation of  a  substantial  reserve  in  strength  is  known  to  take  place  through 
the  influence  of  increased  nutrition  and  a  diminished  expenditure  of 
physical  energy.  These  factors  in  the  problem  of  management  are  util- 
ized by  an  intelligent  regulation  of  the  mode  of  life. 

Another  feature  of  essential  importance  is  the  variation  of  individual 
adaptability,  which  imposes  the  necessity  of  a  critical  differentiation  of 
cases.  Conceding  that  each  case  is  a  law  unto  itself  and  must  be  adjudged 
solely  upon  the  intrinsic  merits  of  its  many  component  factors,  it  appears 
that  a  preconception  of  fixed  ideas  as  to  the  management  of  consump- 
tion must  give  way  to  a  just  recognition  of  the  valid  and  established 
claims  of  several  methods.  The  application  of  the  various  principles  of 
treatment  to  an  individual  constitutes  a  responsible  trust,  the  satis- 
factory fulfilment  of  which  can  be  afforded  only  through  a  sufficient 
appreciation  of  its  true  character.  The  cardinal  features  to  be  rigidly 
observed  in  the  management  of  all  cases  consist  of:  (1)  regard  for 
infinite  detail ;  (2)  adjustment  of  physical  or  nervous  effort ;  (3)  enforce- 
ment of  an  open-air  existence;  (4)  regulation  of  diet. 


CHAPTER  XCIV 

REGARD  FOR  INFINITE  DETAIL 

THE  first  great  requisite  for  rational  treatment  consists  not  only 
of  a  careful  preliminary  investigation  of  all  phases  of  the  disease,  his- 
toric, symptomatic,  and  physical,  but  also  a  diligent  study  of  all  factors 
pertaining  to  the  patient,  i.  e.,  temperamental,  financial,  domestic,  and 
social.  Only  through  such  means  may  the  clinician  hope  to  arrive  at 
definitely  correct  conclusions  concerning  the  manner  of  applying  the 
principles  of  treatment  to  the  best  possible  advantage.  It  is  not  the 
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most  complete  interpretation  of  a  single  feature,  no  matter  how  impor- 
tant, that  is  to  accomplish  the  best  results.  Neither  are  these  to  be 
obtained  by  the  most  radical  conception  of  several  thoroughly  accepted 
principles,  if  at  the  obvious  expense  of  remaining  factors,  perhaps  not 
as  well  recognized,  yet  entirely  pertinent  to  the  invalid  in  question.  The 
fullest  measure  of  success  in  management  is  to  be  secured  only  by  the 
wisest  possible  grouping  of  all  the  favorable  influences  pertaining  to 
the  case.  This  imposes  an  obligation  for  painstaking  detail,  and  necessi- 
tates a  vast  amount  of  study  regarding  the  special  requirements  in  each 
instance. 

Personal  effort  directed  to  a  critical  analysis  of  all  the  phases  of  each 
case  is  absolutely  essential  in  order  to  afford  not  only  a  wise  preliminary 
guidance,  but  also  to  facilitate  subsequently  a  continued  adaptation  of 
the  consumptive  to  a  proper  environment.  Thoughtful  study  and  alert 
vigilance  must  be  maintained  throughout  the  entire  period  of  observa- 
tion, in  order  to  provide  such  mode  of  life  and  surroundings  as  are  es- 
pecially appropriate  to  changing  conditions,  and  in  harmony  with  the 
varying  needs  of  the  patient. 

Following  a  review  of  the  clinical  history  and  an  exhaustive  examina- 
tion of  the  chest,  it  is  my  practice  to  make  a  brief  report  of  the  con- 
dition, and  to  offer  such  reassurance  as  is  consistent  with  the  facts  and 
seems  advisable  from  first  impressions,  declining,  however,  to  grant  a 
detailed  advisory  statement  until  after  the  urine  and  sputum  have  been 
examined.  This  plan  of  procedure  permits  not  only  precise  clinical  in- 
formation regarding  some  important  phases  of  the  case,  but,  what  is  more 
important,  affords  not  less  than  twenty-four  hours'  delay,  during  which 
time  its  many  aspects  may  be  reviewed. 

It  is  desirable,  in  the  majority  of  instances,  to  transmit  to  the  patient 
and  family  some  intelligent  idea  as  to  the  nature  of  the  disease  and  the 
manner  in  which  it  is  hoped  to  secure  arrest.  In  plain  unequivocal 
language,  the  information  should  be  conveyed  as  to  the  overwhelming 
importance  of  the  condition  and  the  necessity  of  implicit  obedience  to 
detailed  instructions.  In  general  a  guardedly  favorable  prognosis  should 
be  rendered,  thus  offering  sufficient  encouragement  to  insure  faithful, 
earnest  cooperation.  The  degree  of  reassurance  to  be  extended  should 
be  carefully  adjusted  by  the  clinician  in  accordance  with  the  tempera- 
mental proclivities  of  the  patient.  The  attitude  of  the  physician  toward 
the  pulmonary  invalid,  who  is,  as  a  rule,  very  susceptible  to  suggestion, 
should  vary  materially  with  the  requirements  of  the  individual  case. 
The  vital  thought  ever  to  be  borne  in  mind  is  the  fact  that  the  extent  of 
tuberculous  infection  is  often  of  less  importance  than  the  temperamental 
characteristics  of  the  tuberculous  patient. 

A  perfunctory  recommendation  of  conventional  routine  measures  of 
treatment  is  of  but  little  avail,  if  uninspired  by  a  genuine  devotion  to 
the  well-being  of  the  invalid.  As  a  general  rule,  the  imparting  of  advice 
should  be  accompanied  by  the  exercise  of  consummate  tact  in  its  adapta- 
bility and  manner  of  presentation.  Thus  the  personal  equation  of  the  phy- 
sician becomes  a  highly  important  factor,  often  of  greater  moment  than 
skill  in  diagnosis,  knowledge  of  the  disease,  or  familiarity  with  modern 
methods  of  phthisiotherapy.  In  view  of  the  pronounced  individual 
peculiarities  often  exhibited  by  pulmonary  invalids,  the  value  of  an 
intelligent  directing  influence  is  almost  beyond  description.  Alcoholic 
dissipation  and  other  excesses  should  be  controlled  by  stern  admonition; 
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foolish  optimism,  undue  exaltation  of  spirits,  and  frivolity,  by  kindly, 
forcible  restraint;  mental  depression  and  nervous  irritability  by  con- 
stant sustaining  hope  and  encouragement. 

Above  all,  it  is  important  to  make  clear  that  a  large  portion  of  the 
credit  or  responsibility  for  ultimate  results  must  rest  directly  upon  the 
patient,  the  prospects  of  a  successful  termination  being  greatly  enhanced 
by  strict  conformity  to  instructions.  It  should  be  emphasized  that,  for 
the  time  being,  the  invalid  is  engaged  in  a  momentous  undertaking  of 
infinitely  greater  magnitude  than  the  pursuit  of  business  or  indulgence 
in  social  enjoyment.  Patients  should  be  taught  that  the  period  of 
treatment  is  the  vitally  important  era  of  their  existence,  and  that  no 
reasonable  sacrifice  is  too  great,  provided  progress  toward  recovery  is 
thereby  facilitated.  They  should  be  informed  that  the  duration  of  the 
medical  observation  is  necessarily  prolonged,  and  that,  in  the  verbiage 
of  the  legal  profession,  "Time  constitutes  the  essence  of  the  proposition." 
It  is  usually  well  to  acquaint  invalids  with  the  fact  that  their  path  may 
be  beset  with  difficulties,  and  that  the  journey  to  recovery  is  attended 
by  trials  to  their  patience,  endurance,  and  fortitude,  but  that  the  hard- 
ships are  surmountable  by  dint  of  courage,  wise  guidance,  and  indomita- 
ble perseverance. 

In  the  effort  to  impress  trifling  young  men  with  the  gravity  of  the 
situation  I  sometimes  have  made  use  of  the  following  homely  illustration: 
"  You  are  engaged  in  an  arduous  conflict  with  a  most  formidable  antagon- 
ist. Your  opponent  is  worthy  of  your  most  strenuous  efforts,  and  will 
be  quick  to  take  advantage  of  the  slightest  opening  to  inflict  a  serious 
blow.  The  struggle  is  no  four-  or  six-round  contest,  but  the  fight  is 
destined  to  continue  to  a  finish.  There  can  be  no  such  thing  as  a  draw. 
Either  your  enemy  will  be  finally  vanquished  or  pulmonary  tuberculosis 
will  have  attained  the  victory  over  you.  It  is  for  you  alone  to  decide 
whether  you  will  enter  the  arena  with  a  determination  to  succeed  and 
with  the  exercise  of  eternal  vigilance  be  prepared  to  withstand  successfully 
the  onslaughts  of  an  unrelenting  foe." 

It  is  often  expedient  to  inform  the  invalid  concerning  the  signal 
advantage  possessed  by  virtue  of  the  natural  powers  of  resistance  to 
tuberculous  infection.  It  is  usually  well  to  make  clear  that  there  is 
no  special  method  of  treatment,  and  that  the  position  of  the  medical 
attendant  is  that  of  counsellor,  to  guard  against  blunders  and  indis- 
cretions, and  that  strict  compliance  with  instructions  is  a  sine  qua  non 
to  success.  I  have  found  it  desirable  in  many  instances  to  explain  in  a 
simple  and  concise  way  the  manner  in  which  the  inherent  constructive 
forces  of  the  individual  are  capable  of  producing  arrest.  Among  in- 
telligent invalids  this  is  of  practical  value  in  the  stimulation  of  renewed 
efforts,  and  in  the  reassurance  conveyed  as  to  the  rationale  of  the 
treatment.  Words  to  the  following  effect  have  usually  been  found  sat- 
isfactory for  this  purpose:  "Any  injury  to  the  surface  of  the  body 
attended  by  a  loss  of  substance  is  followed  by  the  formation  of  new 
connective  tissue,  which  differs  markedly  in  structure  from  the  adja- 
cent parts.  The  scar  tissue  which  results  is  dense,  tough,  fibrous,  and 
contractile.  The  formation  of  this  tissue,  which  has  no  analogue  in 
health,  is  nature's  method  of  repairing  damage  in  the  various  organs  and 
soft  parts  of  the  body.  Consumption  is  a  disease  produced  by  a  certain 
microorganism,  which,  upon  gaining  entrance  to  the  lungs,  incites  char- 
acteristic tissue  change.  Tiny  elementary  tubercles  are  formed,  several 
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of  which  become  confluent  and  unite  to  produce  definite  nodules.  One 
of  the  essential  characteristics  of  these  tubercles  is  the  tendency  toward 
central  degeneration,  caseation,  and  disintegration.  As  this  takes  place, 
the  process  of  repair  becomes  established  in  varying  degree  in  different 
individuals.  The  two  processes  continue  simultaneously,  and  a  race  is 
established  between  tissue  destruction  and  tissue  construction.  If  in 
your  fight  with  tuberculosis  you  possess  sufficient  vitality  to  manufacture 
new  tissue  more  rapidly  than  the  lung  tissue  is  destroyed,  you  win.  If, 
on  the  other  hand,  your  efforts  toward  the  making  of  scar  tissue  are  en- 
feebled, the  reverse  is  inevitable.  The  measure  of  your  constructive 
capacity  is  the  conservation  of  strength,  which  to  a  great  extent  is  to  be 
proportionate  to  your  gain  in  weight  and  your  rigid  economy  in  the  ex- 
penditure of  bodily  energy.  To  secure  satisfactory  results  in  your  struggle 
with  tuberculosis,  it  is  necessary  to  attain  a  surplus  of  vital  energy  through 
the  influence  of  nutrition.  This  is  accomplished  as  a  joint  result  of  super- 
alimentation  and  physical  rest.  It  is  not  altogether  what  you  earn 
through  enforced  feeding,  but  also  what  you  save  by  being  quiet." 

As  a  result  of  this  personal  understanding  of  the  rationale  of  the 
methods  to  be  advised,  it  is  easy  to  conceive  how  much  more  ready 
is  the  acceptance  of  an  enforced  regime,  how  much  greater  confidence 
is  established  between  patient  and  physician,  and  to  what  greater  extent 
there  may  be  instituted  mutual  sympathetic  cooperation.  Thus,  having 
instituted  early  relations  of  confidence  and  reciprocal  effort,  the  physician 
is  usually  permitted  with  less  opposition  to  elaborate  ideas  of  treatment, 
which  might  otherwise  be  non-acceptable  to  patient  and  friends.  In 
maintaining  a  responsible  direction  of  the  patient,  the  clinician  is  re- 
peatedly confronted  by  the  necessity  of  observing  a  diligent,  painstaking 
regard  for  detail. 

It  is  comparatively  simple  to  prescribe  rest,  fresh  air,  and  plenty  of 
good  food,  but  the  obligation  of  the  physician  is  not  discharged  until 
he  personally  provides  such  accommodations  as  will  insure  the  proper 
continuous  execution  of  his  directions.  The  surroundings  of  the  patient 
should  be  subjected  to  personal  inspection,  simple  inquiry  relative  to 
the  environment  being  utterly  inadequate  for  the  determination  of  its 
fitness.  Accurate  information  must  be  secured  as  to  the  appropriate- 
ness of  the  location,  the  adaptability  of  the  dwelling  to  the  purposes 
and  needs  of  the  patient,  the  character  of  the  food,  and  the  nature  of 
social  or  recreative  features.  Attention  should  be  specifically  directed 
to  the  occupation,  habits,  financial  status,  domestic  relations,  resources 
for  individual  entertainment  or  diversion,  and  finally  to  the  disposition 
and  degree  of  self-control.  The  management  of  consumptives  is  radi- 
cally different  from  that  of  any  other  class  of  human  beings,  in  view 
of  the  fact  that,  by  virtue  of  their  illness,  there  are  sometimes  exhibited 
decided  changes  of  temperament  and  mental  attitude,  as  described  in 
connection  with  the  General  Symptomatology.  Pulmonary  invalids 
constitute  a  class  decidedly  unique  and  peculiar  to  themselves,  demand- 
ing of  the  medical  attendant  the  exercise  of  the  greatest  tact,  judgment, 
and  skill  that  is  required  in  all  the  "domain  of  medicine. 

It  unfortunately  happens  in  many  cases  that  the  accompanying 
members  of  the  family  exhibit  traits  of  character  and  disposition  which 
add  vastly  to  the  trials  and  vexations  of  the  physician.  While  many 
patients  have  literally  committed  suicide  through  their  own  folly  and 
indiscretions,  others  are  sacrificed  through  the  perversity,  ignorance, 
48 
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and  delusions  of  their  immediate  relatives.  Petting,  sympathy,  con- 
dolence, and  indulgence  on  the  part  of  others  constitute  a  most  serious 
hindrance  to  the  accomplishment  of  best  results.  For  these  reasons 
conspicuous  success  often  attends  complete  segregation  of  the  patient. 
Several  times  I  have  insisted  upon  the  separation  of  little  children  from 
their  parents  for  over  two  years  at  a  time,  and  have  placed  them  under 
the  care  of  trained  nurses  especially  adapted  to  the  work.  While  this 
may  seem  difficult  of  execution,  I  have  found  that,  if  properly  presented, 
the  family  are  usually  quick  to  appreciate  the  wisdom  of  such  advice 
and  govern  themselves  accordingly. 

At  no  age  are  patients  more  domineering,  wilful,  and  difficult  of 
management  than  in  the  neighborhood  of  eighteen,  even  if  confined  to 
the  bed.  I  have  found  the  care  of  such  patients  to  be  made  conspicu- 
ously more  simple  and  effective  if  removed  from  their  parents.  The 
separation  of  husband  and  wife  is  often  expedient  by  reason  of  various 
widely  differing  considerations  in  individual  cases.  In  such  instances 
the  physician  must  possess  the  courage  of  his  convictions  sufficiently  to 
insist  upon  the  removal  of  these  influences  through  such  isolation  as 
may  be  reasonable  and  practicable. 

The  task  of  enforcing  a  proper  regime  varies  within  wide  limits. 
It  is  comparatively  easy  to  secure  the  active  cooperation  of  patients 
who  are  intelligent,  phlegmatic  in  temperament,  and  amenable  to  advice, 
but  it  is  the  experience  of  those  who  are  brought  in  contact  with  the  vari- 
ous stages  and  conditions  of  pulmonary  tuberculosis  that  all  patients  do 
not  belong  to  this  class.  When  to  the  care  of  the  pulmonary  invalid 
there  are  added  the  difficulties  arising  from  the  peculiarities  and  per- 
versions of  judgment  of  members  of  the  family,  it  is  easy  to  appreciate 
that  successful  management  necessitates  such  a  degree  of  patience, 
determination,  and  attention  to  detail  as  almost  to  constitute  a  form  of 
genius.  The  extent  to  which  this  endowment  is  possessed  by  the  medical 
attendant  is  responsible  in  large  measure  for  the  success  which  may  be 
expected  to  attend  his  efforts. 


CHAPTER  XCV 
ADJUSTMENT  OF  PHYSICAL  AND  NERVOUS  EFFORT 

THE  regulation  of  exertion  constitutes  a  cardinal  principle  of  treat- 
ment, applicable  to  all  cases  of  tuberculosis.  The  processes  of  repair 
in  general  are  stimulated  by  the  enforcement  of  appropriate  rest.  For 
the  accomplishment  of  best  results  it  is  imperative  to  minimize  the 
demands  upon  the  nervous  forces,  as  well  as  upon  the  physical  strength. 
Conservation  of  energy  in  every  conceivable  manner  should  be  the 
watchword  imparted  to  the  patient,  without  which  the  onward  progress 
toward  recovery  is  interrupted  by  the  interposition  of  serious,  if  not 
insurmountable,  obstacles. 

Rest  for  pulmonary  invalids  must  be  accepted  as  a  purely  relative 
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term,  varying  in  its  interpretation  from  absolute  immobilization  in  the 
recumbent  position  to  moderate  degrees  of  physical  exercise.  The  im- 
portant desideratum  is  the  avoidance  of  fatigue  from  any  cause,  whether 
physical,  nervous,  or  mental.  Fatigue  necessarily  develops  at  varying 
times,  and  in  vastly  differing  degree,  according  to  the  condition  of  indi- 
vidual patients.  A  restrained  physical  activity,  which  in  some  persons 
constitutes  comparative  rest,  may  represent  in  others  an  unwarranted 
excess.  In  the  same  way  reading,  study,  conversation,  card-playing, 
knitting,  embroidery,  or  other  handiwork  may  offer  healthful  diverting 
occupation  to  some,  but  become  acutely  exhausting  to  others,  through 
the  entailed  mental  effort  or  nervous  excitement. 

Rest  may  be  regarded  as  eminently  desirable  for  pulmonary  invalids 
as  a  class,  but  the  paramount  consideration  relates  to  an  accurate  de- 
termination of  the  extent  to  which  this  should  apply  to  individuals. 
The  intelligent  and  effective  regulation  of  the  exertion  appropriate  for 
a  given  consumptive,  though  attended  at  times  with  the  greatest  diffi- 
culty, perhaps  transcends  in  importance  all  other  features  of  treatment. 
Fresh  air  and  superalimentation  have  long  been  recognized  as  valuable 
therapeutic  factors,  but  practical  experience  leads  to  the  belief  that  the 
adjustment  of  physical  and  nervous  effort  is  even  more  important. 

While  the  necessity  for  judicious  circumspection  regarding  exercise 
obtains  even  among  incipient  cases,  the  role  of  rest  as  a  therapeutic 
measure  of  the  first  magnitude  is  especially  emphasized  in  connection 
with  far-advanced  patients.  Open  air,  which  admittedly  is  indispen- 
sable to  all  stages  and  conditions  of  the  disease,  becomes  in  desperate 
cases  subordinate  in  importance  to  complete  rest.  Either  one  of  these 
factors,  with  the  sacrifice  of  the  other,  is  of  but  slight  value  to  such  a 
class.  No  matter  how  many  the  hours  out  of  doors,  if  attended  by 
fatigue,  each  day  must  be  summed  up  as  a  failure.  In  like  manner  the 
enforced  consumption  of  a  proper  amount  of  food  can  avail  but  little  if 
the  nervous  force  required  for  the  proper  performance  of  digestion  and 
assimilation  is  dissipated  through  the  influence  of  undue  exercise  or 
excitement. 

Physical  exertion  must  be  forbidden,  even  to  the  slightest  extent, 
among  far-advanced  consumptives,  not  only  because  it  produces  exhaus- 
tion and  further  deranges  digestion,  but  also  on  account  of  its  tendency 
to  increase  temperature  elevation  and  to  excite  hemorrhage.  During 
the  active  advance  of  the  infection  the  digestive,  circulatory,  and  respira- 
tory functions  become  embarrassed  more  or  less  by  the  presence  in  the 
blood  of  toxins  which,  formed  in  excessive  amount,  give  rise  to  the  fever 
and  other  characteristic  symptoms  of  sepsis.  It  is  precisely  at  such  times 
that  the  additional  burden  imposed  by  physical  exertion  upon  already 
overtaxed  functions  is  productive  of  most  disastrous  results.  Fever, 
then,  may  be  regarded  in  any  stage  of  tuberculosis  as  an  unfailing  indica- 
tion for  a  mandatory  insistence  upon  complete  rest. 

By  absolute  rest  is  meant  the  actual  relaxation  of  the  patient  in  bed 
during  the  entire  twenty-four  hours.  A  temperature  in  the  neighbor- 
hood of  102°  F.  at  any  hour  of  the  day  suggests  the  wisdom  of  main- 
taining the  recumbent  position  for  an  indefinite  period,  the  patient  not 
being  permitted  to  rise  until  the  fever  has  materially  abated.  An  after- 
noon temperature  of  100°  F.  or  thereabouts,  despite  the  absence  of  fever 
earlier  in  the  day,  demands  a  decided  restriction  of  physical  effort.  Under 
such  circumstances  it  is  expedient  to  insist  upon  complete  rest  in  bed 
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at  least  during  the  period  of  temperature  elevation.  If  the  fever  recedes 
to  normal  during  the  early  evening,  it  is  sometimes  well  to  allow  the 
patient  to  sit  up  for  a  short  time  before  retiring  for  the  night. 

In  general,  patients  exhibiting  a  temperature  of  99-f  °  F.  at  any  time 
of  the  day  should  be  forbidden  to  indulge  in  walking  as  a  form  of  exer- 
cise, as  in  such  cases  the  fever  is  frequently  increased  even  by  a  short, 
slow  walk.  In  this  connection  it  is  important  to  discriminate  between 
a  temporary  elevation  of  temperature  taken  in  the  rectum  shortly  after 
exercise  is  concluded,  and  the  fever  which  may  appear  after  an  interval 
of  rest.  It  has  been  ascertained  that  a  considerable  physiologic  rise  of 
temperature  in  health  may  follow  prolonged  or  unusually  severe  exercise. 
Even  moderate  walking  for  a  comparatively  short  time  may  produce 
a  slight  elevation  of  temperature,  which  completely  recedes  after  a  half- 
hour  interval  of  physical  repose.  The  susceptibility  of  pulmonary  inva- 
lids to  temporary  elevations  of  temperature  after  walking  is  much  greater 
than  of  healthy  people.  The  fever  reaction  in  such  cases  is  not  only 
more  marked,  but  of  longer  duration,  the  rise  of  temperature  frequently 
being  sustained  for  many  hours  in  spite  of  complete  rest. 

Much  confusion  regarding  the  effect  of  exercise  upon  the  body-heat 
may  be  avoided  if  the  temperature  be  taken  in  the  mouth  only  after  a 
period  of  rest.  A  transitory  fever  shortly  after  exercise  may  be  detected 
if  the  temperature  is  taken  in  the  rectum,  while  no  indication  of  its  pres- 
ence would  be  afforded  by  the  oral  record.  After  the  lapse  of  a  short 
interval  of  rest,  the  physiologic  elevation  of  temperature,  as  indicated  in 
the  rectum,  is  found  to  subside,  while  the  fever  of  pathologic  significance 
is  recognized  in  the  mouth  and  remains  persistent  for  several  hours.  It 
thus  appears  that  but  slight  practical  importance  attaches  to  either  the 
oral  or  rectal  temperature  taken  immediately  after  exercise,  the  former 
being  fallacious  and  the  latter  ephemeral.  The  development  of  fever,  as 
evidenced  by  the  oral  record,  after  rest  is  an  undoubted  indication  of  the 
immediate  deleterious  effect  produced  by  physical  effort.  For  such 
patients  exercise  should  not  be  again  permitted  until  the  temperature 
has  receded  below  99°  F.  and  remained  practically  normal  for  at  least 
several  days.  When  walking  is  resumed  tentatively,  the  utmost  caution 
should  be  taken  to  guard  against  overexertion.  Upon  the  whole,  fever 
may  be  regarded  as  the  leading  contraindication  for  physical  exercise. 

Complete  rest  in  bed  is  also  demanded  in  the  presence  of  severe 
dyspnea  and  cyanosis,  with  a  weak  and  rapid  pulse.  As  a  rule,  circula- 
tory or  respiratory  embarrassment  does  not  suggest  as  emphatically 
as  fever  the  imperative  necessity  for  absolute  rest.  In  such  cases,  with- 
out temperature  elevation,  the  indications  point  to  a  considerable  restric- 
tion of  active  physical  effort,  with,  sometimes,  under  competent  super- 
vision, the  systematic  employment  of  passive  movements.  Rubbing, 
gentle  massage,  or  resistance  exercise  may  be  utilized  occasionally  to 
promote  capillary  dilatation,  to  equalize  the  circulation,  and  to  develop 
the  heart. 

In  less  desperate  cases,  in  which  the  maintenance  of  the  recum- 
bent position  is  not  warranted,  much  good  may  be  accomplished  in 
selected  cases  by  carefully  adjusted  exercise.  It  is  essential,  however, 
that  the  degree  of  physical  activity  should  be  subject  to  a  judicious 
regulation  and  control.  Through  the  increase  of  appetite,  the  promotion 
of  oxidation  and  elimination,  the  general  tone  of  the  system  is  materially 
improved  and  resistance  correspondingly  increased.  It  should  be  in- 
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sisted  that  muscular  development  is  not  the  end  to  be  achieved,  and 
that  exercise  is  of  value  only  in  proportion  as  general  resistance  is  pro- 
moted. Patients  should  be  informed  that  the  accumulation  of  a  reserve 
in  nutrition  and  vital  energy  is  of  vastly  more  importance  than  muscular 
strength  or  powers  of  endurance. 

In  selecting  a  form  of  exercise  consistent  with  the  needs  of  a  given 
case,  there  is  demanded  of  the  physician  far  more  than  a  considera- 
tion of  the  physical  condition.  A  feature  of  no  little  significance  is 
the  psychic  element,  which  may  be  taken  advantage  of  through  an 
intelligent  inquiry  regarding  the  tastes  of  the  individual.  By  this 
means  there  may  be  afforded  a  wise  discernment  regarding  the  ap- 
propriateness and  value  of  various  forms  of  outdoor  amusement.  For 
the  accomplishment  of  the  most  satisfying  results  in  the  continued 
maintenance  of  an  outdoor  regime,  it  is  essential  that  recreation  be  com- 
bined with  exercise.  Natural  and  acquired  proclivities  of  individuals 
should  form  within  certain  limits  an  important,  if  not  a  determining, 
factor  in  the  character  of  the  physical  diversion  permitted  to  pulmonary 
invalids.  A  measure  of  the  usefulness  of  any  outdoor  pastime,  provided 
that  this  is  not  subject  to  especial  contraindications,  and  is  pursued 
in  strict  accordance  with  prescribed  directions,  is  the  degree  of  actual 
enjoyment  afforded.  Correctly  regulated  exercise,  if  adapted  to  the  in- 
clinations of  the  invalid,  is  diverting  in  nature  and  correspondingly 
healthful,  while  physical  effort  without  recreation,  no  matter  how  per- 
fectly adjusted,  remains  but  work,  and  hence  less  advantageous. 

Walking  in  the  open  air'  is  the  simplest,  safest,  and  usually  most 
acceptable  form  of  exercise  for  pulmonary  invalids.  This  appears  capa- 
ble of  an  easy  and  accurate  regulation,  but  such  is  not  always  the  case. 
The  paramount  thought  is  to  avoid  the  slightest  fatigue,  shortness  of 
breath,  or  cardiac  palpitation. 

It  is  essential  that  the  invalid  should  be  permitted  to  resume  a  posi- 
tion of  rest  not  after  he  has  experienced  fatigue,  but  before.  He  should 
not  walk  until  he  is  tired  and  then  attempt  to  return,  but  should  arrive 
upon  the  porch  before  this  sensation  is  felt.  If  fatigue  is  experienced  as 
a  result  of  the  walk,  and  particularly  if  persistent  after  a  rest  of  ten  or 
fifteen  minutes  upon  the  couch,  definite  harm  has  been  inflicted.  While 
it  is  apparent  theoretically  that  the  duration  of  the  walk,  the  direction, 
the  time  of  day  or  night,  and  even  the  company  should  be  definitely 
outlined  by  the  physician,  such  a  degree  of  supervision  is  not  always 
practicable.  Furthermore,  the  utmost  difficulty  attends  anything  like 
a  correct  estimate  of  the  individual  capabilities  at  different  times.  In- 
valids exhibit  a  decided  variance  in  the  effect  produced  by  a  fixed  amount 
of  exercise  even  upon  successive  days.  The  extent  of  the  walk  appropriate 
for  the  consumptive  can  be  determined  only  by  a  comprehensive  regard  for 
much  detailed  data.  While  it  is  comparatively  easy  to  prescribe  per- 
functorily the  exact  distance,  the  hour,  the  course,  and  even  the  pace, 
such  a  refinement  of  treatment  savors  more  of  ignorance  and  imposture 
than  of  clinical  exactitude. 

From  a  purely  practical  standpoint  the  conviction  has  been  forced  that 
while  rigid  supervisory  guidance  in  the  matter  of  exercise  falls  properly 
within  the  province  of  the  physician,  the  detailed  application  of  the  prin- 
ciples of  rest  must  be  left  to  some  extent  to  the  intelligence,  obedience,  and 
judgment  of  the  patient.  The  enforcement  of  a  strict  advisory  regime 
should  not  necessarily  imply  that  pulmonary  invalids  be  compelled  to 
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resolve  themselves  into  unthinking  automatons  whose  very  existence 
shall  be  controlled  by  autocratic  dictation.  After  an  elaboration  of  the 
principles  upon  which  the  determination  of  appropriate  exercise  is  based, 
an  appeal  to  the  reason  and  understanding  of  the  consumptive  serves  to 
establish  relations  of  confidence  and  good  feeling  and,  in  addition,  inspires 
the  invalid  with  a  sense  of  his  personal  responsibility.  To  intelligent  inva- 
lids, devoted  to  the  cause  in  which  they  are  forced  to  enlist,  the  advisory 
direction  should  not  partake  of  an  arbitrary  character.  In  view  of  the 
difficulty  attending  the  accurate  differentiation  of  individual  capa- 
bilities and  requirements,  it  not  infrequently  happens  that  the  patient, 
even  better  than  the  medical  adviser,  is  enabled  to  appreciate  the  effect 
of  prescribed  exercise,  and  to  judge  approximately  concerning  the  pro- 
priety of  its  repetition.  Many  patients  who  have  been  suitably  in- 
structed concerning  the  dangers  of  overexertion,  quickly  recognize  its 
deleterious  effect,  and  learn  to  exercise  a  judicious  regard  for  their  own 
welfare  in  the  matter  of  physical  activity. 

The  physician  should  insist  upon  comparative  rest  for  all  ambulant 
cases,  and  admonish  earnestly  that  general  directions  in  this  respect  be 
scrupulously  obeyed.  Definite  commands  well  within  the  limits  of  safety 
must  be  issued  to  the  ignorant,  headstrong,  and  frivolous.  Consumptives 
who  are  wilful  or  vicious  are  wont  to  disobey  mandatory  instructions 
no  matter  how  emphatically  or  definitely  given. 

It  is  highly  essential  that  at  first  the  walk  for  convalescent  inva- 
lids should  be  short,  slow,  and  upon  level  ground.  With  increasing 
strength  greater  liberties  may  be  given  from  time  to  time,  provided 
no  unfavorable  effects  are  noted.  In  the  interests  of  safety  it  is  well 
to  inculcate  in  the  minds  of  patients  the  conviction  that  exercise  does 
not  constitute  an  especially  important  desideratum  in  the  effort  to 
secure  arrest,  but  rather  represents  an  indulgence  to  be  granted  with 
wise  discrimination  in  selected  cases.  Prolonged  walks  and  arduous 
hill-climbing  should  be  interdicted,  even  to  patients  well  upon  the  road 
to  recovery.  In  general  issue  is  taken  with  the  recommendation  of 
graduated  walks  upon  upward  inclines,  a  practice,  unfortunately,  still 
somewhat  in  vogue.  While  this  procedure  in  some  instances  produces 
beneficial  effects  in  the  development  of  the  heart  and  improvement 
of  the  respiratory  function,  untoward  results  from  such  strenuous  exer- 
tion are  all  too  frequently  noted.  These  consist  not"  only  of  general 
fatigue,  breathlessness,  and  cardiac  palpitation,  infallible  criteria  of  the 
unfavorable  effect  of  exercise,  but  also  of  the  occasional  occurrence  of 
pulmonary  hemorrhage  or  pneumothorax. 

The  character  of  the  pulse  is  often  an  important  guide  to  the  regula- 
tion of  the  walk.  Marked  rapidity,  weakness,  or  irritability  clearly 
indicate  the  necessity  for  continuous  enforced  rest.  It  is  the  custom 
of  some  internists  to  attempt  a  reduction  in  the  pulse-rate  through 
a  graduated  system  of  active  methodic  exercises.  An  experience  in 
the  higher  altitudes  leads  to  the  belief  that  such  measures,  no  matter 
how  carefully  conducted,  are,  as  a  rule,  distinctly  deleterious,  and  that 
oyerfrequency  of  the  heart  demands,  in  the  majority  of  instances,  in- 
sistence upon  complete  rest. 

The  acceleration  of  the  pulse-rate  may  be  quite  disproportionate  to 
the  extent  and  nature  of  pathologic  changes.  It  may  be  incident  largely 
to  the  absorption  of  toxins  and  also  associated  with  degenerative  processes 
in  the  heart  muscle.  Notwithstanding  the  depraved  muscular  tone  of 
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the  general  system  and  impaired  cardiac  capacity,  additional  demands  are 
often  made  upon  the  right  heart  by  an  obstructed  pulmonary  circulation. 
It  is  essential,  therefore,  that  the  heart  should  be  prepared  as  far  as  possi- 
ble to  meet  the  extra  requirements  imposed  upon  it  during  the  course 
of  the  disease.  In  anticipation  of  the  future  strain  to  which  it  may  be 
subjected,  carefully  regulated  exercise,  especially  at  lower  elevations,  is 
undoubtedly  productive  of  good  in  selected  cases. 

A  practical  utilization  of  the  benefits  not  infrequently  derived  from 
judicious  exercise  by  a  limited  class  of  pulmonary  invalids  has  been  made 
by  Dr.  M.  S.  Patterson  at  the  Frimley  Sanatorium  of  the  Brompton 
Hospital,  at  an  altitude  of  380  feet.  His  system  of  graduated  labor  has 
now  been  in  operation  during  a  period  of  four  years,  and,  under  his 
admirable  supervision,  has  proved  advantageous  rather  than  detrimental. 
In  conjunction  with  Dr.  Inman  he  asserts  that  he  has  demonstrated  a 
relation  between  the  amount  of  exercise  and  the  opsonic  index,  a  corre- 
spondence being  reported  between  the  opsonic  findings  and  the  clinical 
results.  He  believes  that  the  practical  efficacy  of  the  labor  scheme  pur- 
sued under  certain  definite  limitations  is  verified  by  a  study  of  the  blood. 
The  influence  upon  the  blood  is  ascribed  to  the  entrance  into  the  blood- 
and  lymph-streams  of  toxins  produced  at  the  seat  of  lesion.  It  would 
thus  appear  that  the  stimulus  to  artificial  autoinoculation  is  supplied 
by  the  exercise,  by  which  means  the  patient  is  subjected  to  the  influence 
of  his  own  tuberculin.  It  is  stated  that  spontaneous  autoinoculations 
take  place  during  the  febrile  stage  of  pulmonary  tuberculosis,  but  that 
they  do  not  occur  while  the  patient  is  at  rest.  Thus  exercise  is  invoked 
to  promote  the  elaboration  of  tuberculin  in  the  patient.  It  is  further 
claimed  that  by  the  systematic  graduation  of  the  labor  with  the  aid  of 
the  opsonic  index,  it  is  possible  to  regulate  the  autoinoculation  with 
scientific  accuracy.  The  work  is  graded  according  to  the  condition  of  the 
patient  and  the  varied  effects  exhibited.  Some  are  allowed  to  walk  as 
much  as  ten  miles  daily,  others  are  engaged  in  carrying  baskets  filled 
with  different  material,  in  using  small  and  large  shovels  and  pickaxes. 
It  is  stated  that  some  invalids  are  gradually  trained  to  do  the  hardest 
labor  for  six  hours  daily,  and  that  others  who  do  not  improve  on  light 
work  are  subjected  to  more  severe  labor.  An  idea  as  to  the  work  accom- 
plished from  an  economic  standpoint  may  be  obtained  from  the  statement 
that  in  the  course  of  two  and  one-half  years  344  patients  constructed  a 
reservoir  108  feet  long,  58  feet  wide,  and  13^  feet  deep,  with  a  capacity 
of  one-half  a  million  gallons  of  water;  4175  tons  of  earth  were  excavated 
and  conveyed  to  varying  points  in  baskets  or  barrels;  1000  tons  of  con- 
crete were  laid,  and  other  work  of  a  lighter  nature  performed. 

It  would  seem  from  their  reported  results  that  a  carefully  graduated 
system  of  work  for  very  incipient  afebrile  cases  may  be  productive  in 
many  instances  of  considerable  benefit.  It  is  nevertheless  true  that  the 
wide-spread  adoption  of  this  method  would  entail  almost  insuperable 
obstacles,  and  involve  a  possibility  of  harmful  results.  Experiments  at 
the  Frimley  Sanatorium  have  attracted  much  attention  and  are  worthy 
of  more  than  passing  commendation.  It  is  desirable,  however,  to  sound 
a  note  of  warning,  for  fear  that  enthusiastic  but  less  careful  observers 
will  fail  to  conform  with  absolutely  imperative  conditions. 

It  is  necessary  that  the  employment  be  limited  strictly  to  afebrile 
cases,  and  that  it  should  consist  in  the  beginning  of  the  lightest  possible 
work.  By  no  means  should  this  be  permitted  for  all  patients  nor  at  all 
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times.  As  previously  stated,  invalids  with  a  temperature  of  99.5°  F. 
should  be  kept  at  complete  rest  during  the  entire  day.  Only  after  the 
temperature  remains  normal  for  a  week  or  ten  days  ought  they  to  be 
allowed  to  indulge  even  in  a  short  walk.  A  temperature  of  99°  F., 
fatigue,  shortness  of  breath,  loss  of  appetite,  and  increase  of  cough,  must 
be  regarded  as  distinct  contraindications  for  the  continuance  of  exercise. 
Attempts  to  regulate  the  degree  of  autoinoculation  by  recourse  to  the 
opsonic  findings  involve  many  technical  difficulties,  while  the  results  are 
not  always  capable  of  correct  interpretation.  The  utilization  of  one's 
own  tuberculin  by  means  of  exercise  is  not  subject  to  accurate  dosage. 
Few  sanatoria  are  so  equipped  as  to  render  frequent  systematic  observa- 
tions of  the  opsonic  index  of  practical  value.  The  evidence  is  conclusive 
that  unless  the  performance  of  hard  labor  is  restricted  to  comparatively 
few  patients  and  undertaken  with  the  greatest  circumspection,  the 
results  are  disastrous  to  a  degree. 

It  must  not  be  assumed  that  autoinoculation  takes  place  only  during 
febrile  stages  of  pulmonary  tuberculosis.  As  a  matter  of  fact,  the  exis- 
tence of  fever  is  largely  dependent  upon  the  autointoxication.  While 
autoinoculations  are  subject  to  marked  irregularity  of  dosage  during 
periods  of  activity,  they  undoubtedly  take  place  even  while  patients  are 
at  rest.  In  very  many  cases  a  sufficient  amount  of  exercise  to  stimulate 
the  elaboration  of  one's  own  tuberculin  will  also  produce  fatigue,  which  in 
turn  lessens  the  capacity  for  the  production  of  antibodies.  It  seems 
highly  inconsistent  and  irrational  to  assume  that  a  lack  of  variation  of 
the  opsonic  index  as  the  result  of  hard  labor  is  presumptive  evidence  of 
"  an  arrested  tuberculous  process,  despite  the  fact  that  tubercle  bacilli 
persist  in  the  sputum."  Upon  the  whole,  an  emulation  of  the  example 
offered  at  the  Frimley  Sanatorium  should  not  be  encouraged  unless 
opportunities  are  afforded  for  careful  scientific  observation. 

Patients  who  are  considerably  exhausted  by  disease  usually  become 
readily  amenable  to  control  as  regards  the  extent  and  character  of  their 
physical  exercise.  With  beginning  subsidence  of  subjective  symptoms 
a  continued  ready  compliance  with  instructions  is  often  manifested, 
but  with  returning  strength,  increase  of  vitality,  and  buoyancy  of  spirits 
an  overconfidence  in  the  physical  capabilities  and  endurance  is  naturally 
engendered.  At  this  time  it  is  often  exceedingly  difficult  to  impress 
the  patient  with  the  fact  that  recovery  has  not  yet  taken  place.  The 
invalid  should  be  made  to  realize  that  despite  the  complete  disappear- 
ance of  all  clinical  manifestations,  an  improved  nutrition  and  the  con- 
sciousness of  physical  strength,  there  still  remain  definite  pathologic 
changes  in  the  pulmonary  tissues.  Far  from  permitting  the  assumption 
that  a  cure  has  been  permanently  established,  it  is  expedient  to  designate 
the  condition  as  a  quiescent  tuberculous  infection  undergoing  arrest. 
The  further  evolution  of  a  complete  enduring  recovery  is  dependent 
largely  upon  the  degree  to  which  the  patient  conforms  to  wise  counsels 
regarding  conservation  of  strength.  Even  the-  physician  at  this  stage 
is  likely  to  deceive  himself  by  a  sense  of  false  security,  and,  yielding  to  the 
blandishments  and  confident  assertions  of  the  patient,  may  permit  a  lax- 
ity in  the  supervisory  control,  seriously  jeopardizing  the  interests  of  the 
apparently  cured  consumptive.  There  can  be  but  little  ultimate  satis- 
faction to  the  physician  in  having  his  patient  improve  unless  he  succeeds 
in  bringing  about  a  final  arrest  of  the  tuberculous  process.  To  this  end 
no  therapeutic  measure  is  of  more  undoubted  efficacy  than  a  continued 
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economy  in  the  expenditure  of  physical  and  nervous  energy  long  after  the 
disappearance  of  all  clinical  manifestations  of  the  disease. 

An  interesting  and  somewhat  remarkable  difference  of  opinion  is 
entertained  among  medical  observers  with  reference  to  the  practical 
utility  of  pulmonary  gymnastics.  Some  there  are  who  advocate  deep 
breathing  exercises  as  of  striking  therapeutic  value,  while  others  entirely 
discountenance  such  measures  as  fraught  with  definite  elements  of  danger. 
Strikingly  different  arguments  are  advanced  by  those  advocating  and 
opposing  pulmonary  gymnastics  for  consumptives.  The  former  assert 
that  an  underlying  principle  of  treatment  is  exercise  of  the  tuberculous 
lungs,  in  order  to  promote  their  expansion,  circulation,  and  nutrition, 
thus  adding  to  the  aeration  of  the  blood,  the  elimination  of  carbon  dioxid, 
and  the  resistance  of  the  entire  organism.  It  is  the  contention  of  others 
that  a  cardinal  feature  to  be  observed  is  the  maintenance  of  rest  for  the 
tuberculous  lung,  as  well  as  for  the  tuberculous  individual,  in  order  to 
avoid  an  extension  of  the  infection  into  new  pulmonary  areas,  and  to 
avert  the  development  of  pneumothorax  or  pulmonary  hemorrhage 
through  unusual  activity  and  depth  of  the  respiratory  excursions. 

Clinical  evidence  is  not  lacking  to  sustain  the  claims  of  those  enter- 
taining views  diametrically  opposed  to  each  other.  The  beneficial  effects 
obtained  in  the  higher  altitudes  afford  a  presumptive  confirmation  of  the 
advantages  derived  from  an  increased  activity  of  the  respiratory  function, 
although  in  such  resorts  other  factors  share  in  the  production  of  favorable 
results.  Upon  the  other  hand,  attention  has  been  called  in  previous 
chapters  to  the  not  infrequent  improvement  noted  during  compression 
of  lung  by  a  moderate  pleural  effusion. 

A  review  of  the  available  data  discloses  the  fact  that  an  active  ex- 
pansion of  affected  pulmonary  areas  is  of  undoubted  value  in  a  large 
proportion  of  cases,  that  compression  of  affected  lung  is  useful  in  others, 
but,  above  all,  that  artificial  methods  of  producing  either  vesicular 
dilatation  or  compression  are  frequently  attended  by  possibilities  of 
danger.  While  their  employment  in  some  instances  is  followed  by 
results  of  a  gratifying  nature,  in  others  the  effect  is  eminently  injurious 
or  of  doubtful  utility. 

It  is  clear  that  the  scope  of  pulmonary  gymnastics  is  subject  to  con- 
siderable limitation,  and  that  belief  in  their  efficacy  or  harmfulness  varies 
according  to  the  environment,  personal  experience,  and  point  of  view  of 
medical  observers.  It  is  apparent  that  if  unfortunate  consequences  are 
to  be  avoided  from  the  employment  of  deep  breathing  exercises,  judi- 
cious discrimination  must  be  exhibited  in  their  individual  application. 
Pulmonary  gymnastics  are  undoubtedly  of  decided  benefit  in  the  pres- 
ence of  certain  non-tuberculous  changes  in  the  lung  and  pleura.  It  is 
important  to  distinguish  clearly  between  the  chronic  anatomic  con- 
ditions present  in  such  cases  and  the  acute  pathologic  processes  incident 
to  pulmonary  tuberculosis.  In  the  midst  of  extensive  pleural  thickening 
with  marked  fibroid  change, .  incomplete  expansion  of  lung  following 
operation  for  empyema  or  pneumopyothorax,  delayed  or  partial  resolution 
following  pneumonia,  or  pleuritic  adhesions  subsequent  to  an  effusion, 
it  is  important  to  restore  the  respiratory  function  as  fully  as  possible. 
The  indications  then  point  to  the  enforcement  of  vigorous  breathing 
exercises  in  order  to  promote  expansion  of  the  already  crippled  lung, 
and  incidentally  to  enhance  the  compensatory  activity  of  the  non-dam- 
aged pulmonary  areas.  There  is  no  valid  reason  why  the  existence  of 
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similar  conditions  among  tuberculous  patients  should  not  suggest  the 
expediency  of  the  same  procedures,  provided  important  contraindica- 
tions do  not  exist.  While  routine  recourse  to  the  employment  of  pul- 
monary gymnastics  for  consumptives  should  be  unqualifiedly  condemned, 
carefully  supervised  breathing  exercises  have  proved  to  be  eminently 
beneficial  in  the  partial  restoration  of  the  respiratory  function  resulting 
from  the  above-mentioned  complications. 

The  practice  of  forcible  breathing  among  active  advanced  cases  offers 
but  little,  if  any,  advantage,  and  much  in  the  way  of  disastrous  results. 
Among  the  unfortunate  sequelae  sometimes  observed  are  the  further 
extension  of  the  tuberculous  infection,  the  gradual  production  of  gen- 
eral emphysema,  the  development  of  pneumothorax  from  rupture  of 
pleura,  the  onset  of  pulmonary  hemorrhage,  and,  rarely  an  aspiration 
pneumonia.  The  practice  of  recommending  deep  breathing  exercises 
to  pulmonary  invalids  should  be  discredited  whenever  the  subjective 
manifestations  and  physical  signs  portray  an  active  or  extensive  tuber- 
culous infection,  especially  if  there  exist  acute  inflammatory  complica- 
tions, pulmonary  excavation,  recurring  hemorrhages,  fever,  irritable 
pulse,  or  exhaustion. 

The  advocates  of  pulmonary  gymnastics  have  adopted  various 
methods  of  putting  deep  breathing  exercises  into  effect,  with  and  with- 
out supplemental  movement  of  the  arms,  changes  of  posture,  and  exer- 
cises of  the  body.  Deep  forcible  respirations  may  be  practised  with  the 
patient  in  the  erect  or  reclining  position,  and  during  the  act  of  walking. 
It  does  not  appear  to  be  essential  that  the  inspiration  should  be  taken 
through  the  nose,  as  some  have  maintained,  but  it  is  important  that  the 
breath  should  be  held  for  a  few  moments.  The  expiration,  while  not 
violent,  should  be  as  complete  as  possible  in  order  to  minimize  the  amount 
of  residual  air.  Some  aid  is  secured  by  bringing  into  play  the  voluntary 
muscles  of  expiration.  To  this  end  the  arms  may  be  raised  to  the  hori- 
zontal position  or  over  the  head  in  inspiration,  to  be  dropped  quickly 
at  the  time  of  expiration.  It  is  unwise  to  permit  more  than  five  or  six 
deep  respiratory  excursions  of  this  nature  at  one  time,  although  in  suitable 
cases  they  may  be  repeated  several  times  during  the  day.  Many  instruc- 
tors in  physical  exercise  insist  upon  the  backward  movement  of  the  arms 
until  the  dorsal  surfaces  of  the  hands  touch  each  other  in  the  back  during 
inspiration,  the  arms  being  brought  forward  in  expiration.  At  the  time 
of  inspiration,  with  or  without  supplemental  arm  movements,  the  body 
may  be  raised  slightly  upon  the  toes  and  held  in  that  position  as  long 
as  the  breath  is  retained.  The  use  of  a  breathing-tube  is  of  no  practical 
benefit,  though  in  some  instances  possessing  a  slight  moral  effect. 

It  is  important  to  bear  in  mind  that  the  great  majority  of  pulmo- 
nary invalids  who  are  induced  to  seek  medical  counsel  present  sufficient 
evidence  of  active  destructive  lesions  to  contraindicate  the  employment 
of  pulmonary  gymnastics.  In  the  presence  of  less  active  tuberculous 
infection,  with  partial  pulmonary  incapacity  through  subacute  or  chronic 
pathologic  changes,  the  utility  of  such  measures  cannot  be  denied.  Under 
these  conditions  it  has  been  my  custom  to  make  occasional  use  of  deep 
breathing  exercises  in  Colorado,  but,  owing  to  the  compulsory  increase 
of  respiratory  activity  at  high  altitudes,  the  practice  has  not  been  per- 
mitted unless  very  strong  indications  for  its  employment  are  presented. 
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CHAPTER  XCVI 
ENFORCEMENT  OF  AN  OPEN-AIR  EXISTENCE 

IT  is  impossible  to  overestimate  the  importance  of  fresh  air  as  an  essen- 
tial factor  in  the  treatment  of  pulmonary  tuberculosis.  In  reality,  an  out- 
of-door  existence  is  an  indispensable  feature  of  modern  phthisiotherapy. 
Upon  this  all  medical  observers  are  of  a  single  mind,  but,  unfortunately, 
radical  differences  of  opinion  exist  as  to  what  constitute  the  desirable 
qualities  of  inspired  air.  Purity  and  freshness  of  air,  attributes  unani- 
mously conceded  to  be  invaluable,  are  regarded  by  some  as  the  only  impor- 
tant considerations.  The  inhalation  of  an  atmosphere  carrying  a  proper 
amount  of  oxygen  and  devoid  of  injurious  contamination  is  asserted  by 
a  few  to  be  productive  of  the  fullest  possibilities  of  improvement.  Irre- 
spective of  other  qualities  of  atmosphere  and  of  the  environment,  fresh 
air,  in  its  influence  upon  the  course  of  tuberculosis,  is  proclaimed  by 
these  observers  to  be  the  same  wherever  found.  Regardless  of  such 
essential  features  of  climate  as  d^ness,  temperature,  sunshine,  altitude, 
atmospheric  pressure,  and  wind  movement,  with  their  known  modify- 
ing effects  upon  the  respiration,  circulation,  digestion,  skin,  nervous 
system,  and  the  general  tone  of  the  organism,  the  contention  is  incon- 
ceivably made  that  the  sole  desideratum  is  the  inhalation  of  oxygen- 
ated air. 

Thus  it  has  been  announced  broadcast  that  quite  as  good  results  may 
be  obtained  in  one  place  as  in  another,  provided  the  air  is  pure  and  fresh. 
This  fallacious  doctrine  has  been  preached  with  a  devotion  and  fanaticism 
worthy  of  a  truer  cause  by  those  who  should  recognize  the  folly  of  sub- 
scribing to  such  an  article  of  faith.  In  pursuance  of  this  delusion,  the 
dictum  has  gone  forth  that  fresh  air  suited  to  the  needs  of  the  consumptive 
may  be  secured  in  the  large  cities  as  well  as  in  the  country,  at  the  seashore 
as  well  as  in  the  mountains,  in  damp  marshy  regions  as  well  as  upon  dry 
sandy  soil,  and  in  a  district  characterized  by  fog,  cloud,  and  rain,  as  well 
as  in  the  land  of  almost  perpetual  sunshine.  It  is  not  designed  at  this 
time  to  encroach  even  briefly  upon  the  merits  of  the  various  climatic 
attributes  in  the  treatment  of  consumption,  a  subject  reserved  for  future 
discussion,  but  it  is  desirable  in  passing  to  denounce  emphatically  the 
false  notions  often  entertained  with  reference  to  the  role  of  fresh  air, 
exclusive  of  all  other  modifying  conditions  of  atmosphere  and  environ- 
ment. 

Even  should  it  be  assumed,  however,  that  fresh  air  is  but  fresh  air 
in  any  locality,  decided  issue  must  still  be  taken  with  the  teaching  that 
this  feature  constitutes  the  all  in  all  of  an  outdoor  existence.  It  matters 
greatly  whether  the  air  is  obtained  in  the  alleys  and  back  yards,  upon  the 
house-tops  and  fire-escapes,  and  in  densely  populated  districts,  or  in 
properly  constructed  porches,  shacks,  or  tents  in  the  open  country. 
Further,  a  factor  of  no  little  importance  relates  to  the  manner  in  which, 
through  details  of  arrangement,  fresh  air  is  provided  for  the  pulmonary 
invalid.  The  practical  benefits  to  be  derived  from  exposure  to  outdoor 
air  are  enhanced  or  lessened  according  to  the  opportunities  afforded  for 
the  acquirement  of  an  environment  adapted  to  the  individual.  No 
principle  of  treatment  throughout  the  long  course  of  pulmonary  tuber- 
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culosis  is  established  more  conclusively  than  the  necessity  of  rendering 
the  consumptive  comfortable  physically,  and  of  inspiring  a  cheerful  mental 
attitude  through  the  influence  of  pleasant,  properly  supervised  surroundings. 

It  is  essential  that  phthisical  patients  should  spend  not  merely  a 
brief  portion  of  the  day  out  of  doors,  but  should  remain  in  the  open  air 
as  many  hours  out  of  the  entire  twenty-four  as  weather  conditions  will 
permit.  It  is  far  from  sufficient  to  advise  the  invalid  to  stay  out  of  doors 
as  much  as  possible.  If  left  to  the  exercise  of  his  own  judgment  and 
inclinations,  the  period  of  fresh-air  existence  is  lamentably  short,  and 
usually  accompanied  by  unfortunate  indiscretions  in  the  way  of  physical 
exertion.  For  consumptives  to  obtain  fresh  air  at  all  hours,  and  at  the 
same  time  to  remain  completely  at  rest,  it  follows  that,  in  addition  to 
definite  instructions  of  such  a  nature,  special  provision  must  be  made  for 
this  purpose. 

The  requirements  to  be  observed  relate — (1)  to  devices  for  securing  the 
maximum  amount  of  fresh  air  with  the  invalid  at  rest  within  doors;  and 
(2)  to  arrangements  for  the  comfort  and  shelter  of  the  patient  if  in  the 
open  air. 

No  matter  how  spacious  the  indoor  apartments,  how  perfect  the 
ventilation,  how  flooded  with  sunshine,  nor  how  equipped  for  protection 
from  drafts,  there  can  exist  no  compensation  for  lack  of  outdoor  accom- 
modations. In  case  facilities  for  open-air  existence  are  entirely  unavail- 
able, and  particularly  when  circumstances  do  not  permit  the  occupancy 
of  large,  sunny,  well-ventilated  rooms,  several  ingenious  methods  have 
been  presented  to  permit  the  inhalation  of  pure  air.  An  arrangement 
known  as  the  aerarium  provides  for  the  partial  outward  extension  of  a 
cot  bed  from  an  open  window,  the  head  and  shoulders  of  the  patient 
thus  being  in  the  open  air,  though  protected  by  an  awning  outside  the 
window.  The  sleeping-room  in  which  reposes  the  body  of  the  patient 
is  kept  measurably  warm  in  cold  weather  by  the  interposition  of  a  heavy 
curtain  suspended  from  the  lower  portion  of  the  raised  lower  window-sash 
and  tucked  around  the  body  of  the  patient.  The  sides  may  be  opened 
or  closed  at  will,  ventilation  being  secured  through  the  lower  and  upper 
part  of  the  aerarium,  the  roof  of  which  is  double  and  provided  with  an 
opening.  Another  contrivance  of  more  doubtful  utility  is  the  conduction 
of  air  from  the  outside  to  the  head  of  the  patient  in  the  sleeping-room 
through  a  large  flexible  tube  consisting  of  heavy  cloth  supported  by  a 
series  of  light  but  stiff  rings.  This  arrangement,  for  obvious  reasons, 
appears  less  practicable  than  resourceful. 

The  window-tent  devised  by  Dr.  S.  A.  Knopf  embodies  all  the  desir- 
able features  of  the  aerarium  and  obviates  some  of  the  disadvantages. 
The  window-tent  is  virtually  an  inside  awning,  consisting  of  canvas 
stretched  upon  an  iron  frame  attached  to  the  lower  half  of  the  window, 
as  shown  in  Fig.  166.  The  tent  is  designed  to  rest  upon  a  single  bed, 
and  to  inclose  the  upper  portion  of  the  patient's  body,  its  height,  length, 
and  degree  of  curvature  being  necessarily  dependent  upon  the  dimensions 
of  the  window.  In  its  construction  the  effort  is  made  to  provide  fresh 
outdoor  air  which  shall  not  be  allowed  to  mix  with  the  air  in  the  room. 
In  case  there  is  but  a  single  window,  a  measure  of  ventilation  for  the  room 
is  afforded  by  an  air-space  of  about  three  inches  between  the  top  of  the 
window-tent  and  the  lower  edge  of  the  sash.  This  space  may  be  reduced 
or  closed  entirely  by  lowering  the  window. 

It  would  appear  that  the  access  of  fresh  air  rendered  possible  by  this 
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method  is  much  greater  than  obtains  in  lower  berths  of  Pullman  sleeping- 
cars,  though  the  conditions  are  in  some  respects  quite  similar.  With  the 
upper  berth  made  up  and  the  curtains  tightly  drawn  the  traveler  in 
the  lower  compartment  occupies  throughout  his  entire  length  a  modified 
window-tent.  The  comparatively  small  window  opening  is  practically 
offset  by  the  forcible  entrance  of  air  incident  to  the  rapid  motion  of  the 
car,  yet  the  air  within  this  confined  space,  even  during  hot  weather,  when 
the  windows  are  open,  often  becomes  noticeably  foul.  It  is  apparent  that 
a  vitally  important  feature  of  the  window- tent  is  the  opportunity  afforded 
for  the  egress  of  expired  air  by  virtue  of  the  proportionately  large  open- 
ing. An  added  factor  is  the  small  capacity  of  the  inclosed  tent,  with  its 
rounded  upper  surface  facilitating  the  course  of  the  air-current.  In 
describing  the  ventilation  of  the  window-tent  Knopf  states  that  the 
cold  air  enters  at  the  bottom  of  the  open  space,  describes  a  quarter 


Fig.  166.— Dr.  S.  A.  Knopf's  window-tent. 


circle,  and  makes  its  exit  at  the  top,  carrying  with  it  the  exhaled  carbon 
dioxid.  This  I  have  verified  by  the  use  of  the  air  meter,  the  current 
being  perceptibly  inward  at  the  bottom  and  outward  at  the  top.  In 
cold  weather  it  is  apparent  that  the  outward  direction  of  the  air-current 
at  the  top  is  facilitated  by  the  egress  of  heated  air  from  the  room  through 
the  aperture  above  the  window-tent.  This,  of  course,  would  not  obtain 
during  warm  weather  or  when  the  window  is  brought  down  to  the  level 
of  the  canvas. 

It  is  also  found  that  the  degree  of  ventilation  within  the  tent  varies 
materially  according  to  the  direction  of  the  wind  and  the  temperature 
of  the  surrounding  atmosphere :  in  other  words,  it  is  dependent  somewhat 
upon  the  temperature  relation  of  the  inspired  and  expired  air.  The 
course  and  vigor  of  the  air-current  within  the  tent  are  greater  in  propor- 
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tion  as  the  temperature  of  the  exhaled  portion  is  warmer  than  that  of  the 
outside  atmosphere.  In  cold  weather  the  warm  expired  air  rises  to  the 
upper  portion  of  the  tent  and  makes  its  exit  in  that  region,  its  place 
being  taken  by  the  entrance  of  cold  air  at  the  base.  This  is  not  true  to 
an  equal  extent  in  warm  weather,  at  which  season  an  additional  aid  to 
the  air  movement  seems  particularly  desirable. 

In  the  summer-time  the  window-tent  is  of  less  practical  value  than  in 
winter,  as  opportunities  for  otherwise  obtaining  fresh  air  are  usually 
ample.  Moreover,  unless  a  north  window  be  utilized,  the  tent  is  converted 
into  a  veritable  oven,  the  heat  of  the  sun  becoming  well-nigh  unbearable. 
Under  such  circumstances  an  outside  awning,  to  afford  protection  from 
the  summer  heat,  appears  desirable.  At  any  season  of  the  year  ventila- 
tion of  the  tent  may  be  facilitated  by  the  use  of  a  small  inexpensive  fan 
propelled  by  air,  and  possibly  by  the  insertion  into  the  upper  third  of 
the  window-frame  of  a  piece  of  wood  about  one  foot  wide,  slanting  down- 
ward. A  substitute  for  the  window- tent  was  devised  by  the  late  Dr. 
Charles  Denison.  This  is  known  as  the  sleeping  canopy  and,  like  the 
preceding,  is  designed  to  provide  fresh  air  to  the  consumptive  who  may 
be  confined  to  the  room.  The  canopy  curtains  are  so  arranged  that  they 
may  descend  from  the  upper  portion  of  the  window  and  encircle  the 
exposed  sides  of  the  bed. 

At  best,  it  is  hard  to  conceive  how  the  aerarium,  window-tent,  or  other 
device  for  putting  the  patient  at  an  open  window  can  be  productive  of 
the  very  best  results.  While  such  ingenious  arrangements  are  assuredly 
better  than  nothing,  their  disadvantages  consist  of  the  limited  amount 
of  fresh  air  capable  of  attainment,  the  obstacles  in  the  way  of  special 
care  and  nursing  on  account  of  the  hood  arrangement,  and  the  psychic 
influence,  which  can  hardly  be  regarded  as  encouraging  or  inspiring. 

Arrangements  for  the  comfort  and  shelter  of  patients  privileged  to 
enjoy  an  outdoor  existence  are  scarcely  less  important  than  the  inhala- 
tion of  pure  fresh  air.  An  essential  feature  in  the  acquirement  of  physi- 
cal comfort  for  the  outdoor  consumptive  relates  to  the  adequate  protec- 
tion of  the  body  despite  low  degrees  of  temperature.  Coolness  of  air 
presents,  as  a  general  rule,  no  insuperable  obstacle  to  the  policy  of  stay- 
ing out  of  doors  at  all  hours.  In  fact,  it  has  been  my  observation  that 
more  satisfactory  results  are  often  obtained  during  cold  weather  than 
during  the  summer  months,  unless  patients  are  permitted  to  inspire  the 
bracing  air  of  the  mountains  at  this  time  and  experience  the  exhilarating 
effects  of  a  new  environment.  Even  when  exposed  to  extremely  low 
temperature,  provided  proper  attention  be  given  to  the  maintenance  of 
body-heat,  patients  are  found  to  do  extremely  well  in  the  open  air,  on 
account  of  the  stimulation  of  the  normal  functions  by  the  cold. 

It  is,  of  course,  important  to  avoid  chilling  of  the  surface  of  the  body, 
but  this  may  be  prevented  through  the  use  of  suitable  clothing  and, 
when  necessary,  by  the  application  of  hot-water  bottles  to  the  feet  or 
about  the  body.  It  is  desirable  during  the  winter  months  that  the  patient 
should  be  kept  moderately  warm  under  all  circumstances,  but  this 
does  not  imply  the  necessity  of  bundling  up  in  heavy  wraps,  chamois- 
skin  undergarments,  and  chest  protectors  to  such  an  extent  as  to  interfere 
with  the  proper  function  of  the  skin.  The  important  desideratum  is 
that  the  invalid  be  made  comfortable  through  the  use  of  proper  apparel. 
Much  harm  may  result  from  the  wearing  of  clothing  ill  adapted  to  the 
state  of  the  weather,  frequent  colds  and  physical  debility  ensuing  from 
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the  burden,  perspiration,  and  subsequent  chilling  occasioned  by  too 
heavy  apparel.  Patients  should  be  taught  that  the  actual  utility  of 
their  undergarments  is  more  dependent  upon  the  fabric  and  construction 
than  upon  the  weight. 

In  extremely  cold  weather  moderately  heavy  woolen  underclothing  is 
almost  indispensable,  although  unfortunately  not  possessing  a  high 
degree  of  absorptive  capacity.  In  rigorous  climates  a  double  suit  or  a 
woolen  chest  protector,  with  an  extra  pair  of  socks,  is  sometimes  necessary. 
The  wearing  of  chamois-skin  garments  or  of  newspapers  attached  to  the 
underclothing  should  be  interdicted,  on  account  of  their  imperviousness 
to  air  and  the  tendency  to  produce  relaxation  of  the  skin.  Cotton  gar- 
ments or  those  made  of  outing  flannel  should  not  be  worn  next  the  skin 
in  any  season  or  in  any  locality.  The  cotton  being  a  good  conductor  of 
heat,  serves  to  promote  radiation  of  animal  heat  from  the  body  in  cold 
weather,  and  to  convey  the  overheated  air  directly  to  the  body  in  sum- 
mer. Its  activity  as  a  heat  conductor  is  intensified  by  the  retained 
moisture  resulting  from  perspiration.  In  the  milder  climates  and  during 
less  severe  weather  in  cold  regions,  a  light,  loosely  fitting  woolen  garment 
is  preferable  to  the  heavy  skin-tight  flannels  so  frequently  worn.  In  very 
many  instances  the  maximum  of  comfort  may  be  obtained  by  the  use  of 
linen-mesh  garments,  which  are  light  in  weight,  non-irritating,  non- 
shrinking,  and  productive  of  no  interference  with  the  proper  function 
of  the  skin. 

In  the  matter  of  dress  for  the  feet  an  important  consideration  relates 
to  the  avoidance  of  sweating.  Socks  should  be  of  wool,  but  not  too 
heavy,  as  perspiration  may  result,  especially  by  the  use  of  old-fashioned 
knit  stockings.  When  this  takes  place,  an  immediate  change  of  socks, 
with  vigorous  rubbing  of  the  feet,  is  desirable.  The  practice  of  inclosing 
the  feet  and  ankles  in  heavy  overshoes  is  less  commendable  than  the 
use  of  stout,  thick-soled  shoes  or  felt  boots.  In  extreme  weather  the 
feet  may  be  kept  warm  by  the  use  of  a  hot-water  bottle  and  blanket. 

The  wearing  of  sweaters  with  a  heavy  roll  tightly  encircling  the  neck 
is  more  or  less  objectionable,  as  local  perspiration  is  induced  and  the 
susceptibility  to  colds  and  sore  throats  increased.  The  same  disad- 
vantage obtains  from  inclosing  the  neck  by  a  fur  collar,  save  in  the  coldest 
weather.  For  the  warmth  of  the  ears  it  is  much  better  to  resort  to  the 
use  of  the  time-honored  ear-muffs  than  to  employ  scarfs  or  fur  collars, 
unless  demanded  for  the  protection  of  the  face. 

At  night,  during  the  severity  of  the  winter,  the  patient  should  sleep 
upon  a  double  mattress,  or  a  pair  of  woolen  blankets  should  be  placed 
next  the  spring,  with  another  pair  of  blankets  resting  upon  the  mattress, 
in  order  to  prevent  the  penetration  of  cold  air  from  below  the  bed.  In 
many  instances  a  light  woolen  robe  may  be  placed  between  the  sheets, 
which  the  invalid,  if  desired,  may  wrap  around  the  body.  Consumptives 
often  prefer  to  sleep  in  blankets  with  the  body  inclosed  in  woolen  pajamas. 
In  extreme  weather  sleeping-bags  may  be  utilized,  consisting  of  heavy 
woolen  material,  sometimes  lined  with  fur  or  feathers,  and  buttoning 
closely  around  the  neck  and  shoulders.  It  is  important  that  the  outer 
bed-clothing  should  not  be  too  heavy,  lest  sleep  may  be  disturbed  to  a 
considerable  extent.  Warmth  is  attained  far  more  from  the  quality  of 
the  material  used  for  bed-covering  than  from  the  weight.  Old-fashioned 
quilts  and  comforters  should  be  dispensed  with  whenever  possible,  and 
woolen  blankets  substituted  in  their  place,  while  for  the  well-to-do 
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eiderdown  quilts  are  advantageous  on  account  of  their  lightness.  It  is 
often  desirable  to  protect  the  head  with  a  light  woolen  night-cap,  which 
may  be  drawn  over  the  ears,  leaving  the  face  exposed.  Protection  is 
thus  afforded  to  all  portions  of  the  body  likely  to  suffer  from  exposure 
except  the  nose.  Occasionally  patients  complain  bitterly  of  the  sen- 
sation of  cold  experienced  at  night  at  the  very  end  of  the  nose.  To 
obviate  this  difficulty  I  have  sometimes  made  use  of  a  device  suggested 
by  Dr.  James  A.  Hart,  formerly  of  Colorado  Springs,  consisting  of  a  piece 
of  thick  flannel  or  felt  which  is  placed  upon  the  nose  and  securely 
fastened  by  strips  of  rubber  adhesive  plaster  extending  horizontally  upon 
the  cheeks. 

In  addition  to  the  protection  of  the  body  by  means  of  proper  cloth- 
ing, it  is  important  that  various  means  of  outside  shelter  be  devised.  Dur- 
ing the  summer  provision  should  be  made  in  all  cases  for  protection 
from  the  intense  heat  of  the  sun  and  sudden  showers,  and  also  means 


Fig.  167. — View  of  porch,  showing  accessibility  to  inside  bedroom. 


afforded  for  the  avoidance  of  nervous  irritation  and  loss  of  sleep  pro- 
duced by  the  ubiquitous  fly  or  mosquito.  In  winter  adequate  shelter 
must  be  provided  from  the  chilling  blasts  and  protracted  storms. 

A  superimposed  roof  of  some  kind  is  the  first  essential  in  the  way  of 
shelter  for  the  tuberculous  invalid  in  the  open  air.  It  is  true  that  in 
Colorado,  New  Mexico,  Arizona,  and  other  comparatively  arid  regions 
the  consumptive  is  often  permitted  to  sleep  in  perfect  safety  under  no 
other  canopy  than  the  starry  skies,  but  a  similar  attempt  in  less  favored 
regions,  even  in  pleasant  weather,  is  not  to  be  regarded  as  an  ideal  con- 
servative practice. 

Next  to  the  roof,  the  most  desirable  feature  of  an  outdoor  abode 
for  the  invalid  is  the  presence  of  at  least  two  protecting  contiguous 
walls.  These  are  required  to  give  proper  shelter  in  the  event  of  storm 
or  wind,  at  which  times  the  bed  may  be  moved  into  the  sheltered  corner, 
beyond  the  reach  of  snow  and  rain.  A  third  wall  is  by  no  means  indis- 
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pensable,  though  sometimes  of  signal  advantage  in  inclement  weather. 
Opportunity  to  inclose  temporarily  the  air-space  upon  the  third  side, 
and  to  remove  subsequently  the  awning  or  screen  at  will  is,  therefore, 
a  feature  of  added  value.  In  order  to  afford  satisfactory  ventilation,  it 
is  absolutely  necessary  that  the  front  or  remaining  side  be  kept  entirely 
open. 

Under  all  circumstances  the  floor  should  be  of  matched  wood,  quite 
impervious  to  air,  and  raised  a  considerable  distance  from  the  ground. 
The  front  exposure  should  be  toward  the  sun  during  a  portion  of  the  day, 
but  it  is  not  at  all  essential  that  it  face  the  south.  Means  for  ready 
communication  with  a  nurse  or  attendant  in  case  of  need  is  a  prime 
necessity. 

Of  further  advantage  is  proximity  to  a  commodious,  well-heated 
apartment,  into  which  the  bed  may  be  moved  at  any  time.  This  not 
only  permits  the  removal  of  the  patient  into  the  house  during  unpleasant 
weather,  but  also  secures  the  privacy  of  the  sleeping-room  for  bathing 
purposes,  as  well  as  greatly  facilitating  toilet  arrangements.  Another 
advantage  of  no  little  value  consists  of  the  easy  accessibility  of  the  kitchen, 
refrigerator,  and  pantry,  enabling  the  invalid  to  receive  food  in  appetizing 
form.  Lighting  arrangements  are  also  greatly  simplified  by  an  immediate 
contiguity  of  the  dwelling  and  the  easy  extension  of  electric  wiring. 
Freedom  from  intrusion  and  protection  from  the  stare  of  passers-by 
represent  important  desiderata  to  be  secured  by  details  of  location  and 
construction.  Protection  from  the  glare  of  the  sun  by  means  of  easily 
adjusted  screens,  and  from  the  annoyance  of  insects  through  the  generous 
use  of  wire  netting,  is  an  added  feature  of  comfort  and  utility. 

From  the  foregoing  considerations  it  is  at  once  apparent  that  all 
the  detailed  advantageous  conditions  can  be  supplied  only  by  special 
provision  for  porch  accommodations.  The  second-story  veranda  as 
above  described  is  undoubtedly  the  ideal  arrangement  for  an  open-air 
existence  of  the  pulmonary  invalid,  but,  unfortunately,  this  plan  is  not 
within  the  reach  of  all  sufferers  from  consumption.  Numerous  methods 
have  been  devised  looking  toward  the  acquirement  of  fresh  air  at  a  modi- 
cum of  expense.  Several  of  these  contrivances  have  been  capable  of 
application  at  certain  seasons  of  the  year,  but  have  failed  dismally  at 
other  times.  Some  have  succeeded,  to  be  sure,  in  offering  to  the  con- 
sumptive a  sufficient  amount  of  fresh  air,  but  at  the  expense  of  a  large 
measure  of  his  physical  comfort  and  peace  of  mind.  At  other  times 
the  invalid,  if  rendered  comparatively  comfortable,  is  necessarily  de- 
prived, to  some  extent,  of  the  very  air  which  is  so  strenuously  sought. 

Tent  life,  ardently  advocated  by  some  observers,  is  open  to  many 
unavoidable  objections.  It  is  manifestly  difficult  or  impossible  by 
the  use  of  tents  to  supply  the  required  conditions  already  described 
as  constituting  an  ideal  arrangement.  The  tent  occupant  is  neces- 
sarily near  the  ground  for  a  prolonged  period,  and  save  in  favorable 
climates,  is  exposed  to  a  considerable  degree  of  dampness,  which  is 
enormously  increased  in  wet  weather.  In  addition  to  the  inevitable 
inconvenience  and  deprivation,  there  is  in  cooler  weather  much  difficulty 
in  securing  physical  comfort  combined  with  proper  ventilation.  No 
matter  how  modern  the  effort  toward  sufficient  ventilation,  tents  are 
usually  cold  in  winter,  if  not  overheated  at  the  expense  of  fresh  air, 
and  often  extremely  oppressive  in  summer  unless  open  to  direct  drafts. 
It  thus  happens  that  recourse  to  tent  life,  without  special  supervision 
49 
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as  to  details  of  construction  and  mode  of  habitation,  is  attended  by 
results  woefully  disastrous  to  the  unsuspecting  invalid,  deluded  with 
the  belief  that  "  roughing  it"  is  a  panacea  for  tuberculosis.  Rain-proof 
canvas  is,  of  course,  air-proof  as  well,  and  while  of  little  value  in  excluding 
the  cold,  serves  effectually  to  keep  out  fresh  air.  In  cold  or  boisterous 
weather  the  occupant  is  of  necessity  compelled  to  remain  in  a  small, 
improperly  heated,  and  poorly  ventilated  air-space,  harassed  meanwhile 
by  the  continual  flapping  of  the  canvas  and  the  spasmodic  tugging  of 
the  guy  ropes. 

Numerous  attempts  have  been  made  to  remedy  the  glaring  defects 
common  to  the  ordinary  tent  of  former  years.  Important  improve- 
ments have  been  embodied  in  the  Gardiner,  Tucker,  and  Fisher  tents, 
the  two  former  being  employed  somewhat  extensively.  The  Gardiner 
tent,  devised  by  Dr.  C.  F.  Gardiner,  of  Colorado  Springs,  consists  of  a 
hexagonal  wooden  frame  without  center  pole,  but  with  vertical  sides  and 
conic  top.  The  canvas  is  stretched  over  the  framework  and  fastened 
to  a  raised  board  floor,  thus  dispensing  with  the  necessity  of  stakes  or 
guy  ropes.  Air  is  allowed  to  enter  at  the  bottom  and  around  the  lower 
edges,  exit  being  provided  at  the  conic  top,  through  which  a  stovepipe 
may  emerge  if  desired.  The  sides  may  be  turned  back  or  kept  tightly 
laced,  according  to  weather  conditions.  The  Tucker  and  Fisher  tents 
also  afford  excellent  ventilation  facilities,  but  the  expense  in  each  instance 
is  considerable  and,  upon  the  whole,  the  results  attained  less  satisfactory 
than  can  be  secured  from  the  erection  of  other  varieties  of  sleeping 
structures  at  a  diminished  cost. 

While  it  has  been  my  practice,  as  a  general  rule,  to  oppose  the  occu- 
pancy of  tents  by  my  patients,  fairly  gratifying  results  in  recent  sum- 
mers have  attended  the  use  of  tents  in  the  mountains  by  small  colonies 
of  invalids  in  straightened  circumstances.  The  form  of  tent  usually 
employed,  for  which  no  originality  is  claimed,  but  which  subserves  all 
practical  purposes  better  than  any  other  model  I  have  observed,  is 
shown  in  the  accompanying  illustration  (Fig.  168).  The  important 
features  consist  of  its  comparatively  slight  expense,  its  large  size,  the 
dimensions  being  12  by  14  with  a  height  of  10  feet,  the  tightly  matched 
wooden  floor  raised  considerably  from  the  ground,  the  vertical  wooden 
sides  to  a  distance  of  three  feet,  the  upper  portion  of  the  sides  consisting 
of  canvas  upon  adjustable  frames,  the  extension  of  the  top  well  beyond 
the  sides  of  the  tent,  thus  effectually  excluding  the  rain  without  the  air, 
the  use  of  the  double  top  or  fly  thus  minimizing  the  heat  to  a  percept ible 
degree,  the  sliding  curtain  insuring  privacy  at  night  without  obstructing 
the  entrance  of  fresh  air,  and  finally  the  canopy  of  large-meshed  fly 
netting  over  the  bed.  It  is  easy  to  understand  that  during  the  summer 
months  the  erection  of  fifteen  or  twenty  similarly  constructed  tents 
upon  high,  dry  and  sloping  ground  in  close  proximity  to  an  establishment 
containing  an  excellent  dining-room,  is  of  vast  benefit  to  a  class  of  pul- 
monary invalids.  Another  form  of  tent  appropriate  for  occupancy  during 
the  warm  weather  is  shown  in  Fig.  169. 

Various  forms  of  wooden  shelters  for  consumptives  have  been 
designed  from  time  to  time,  all  based  upon  the  same  principle  as  a  some- 
what elevated  porch.  Among  the  desirable  features  embraced  by 
these  contrivances  are  cheapness  of  construction,  protection  from  the 
elements  by  an  overhanging  roof  and  an  inclosure  upon  three  sides, 
abundance  of  fresh  air,  and  in  some  instances  communication  with  an 


ENFORCEMENT   OF    AN    OPEN-AIR   EXISTENCE 


771 


.    ! 


Fig.  168. — Inexpensive  tent  adapted  for  the  use  of  pulmonary  invalids  during  the  summer  months. 


Fig.  169. — Cheap  but  comfortable  tent  for  summer  use. 
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adjoining  inside  room  with  heating  and  toilet  facilities.  A  disadvantage 
of  an  enforced  recourse  to  such  improvised  accommodations  relates 
to  the  depressing  effect  upon  the  patients  from  the  crudeness  of  con- 
struction and  the  frequent  uninviting  environment.  Other  drawbacks 


F 


Fig    170. — Summer  shack  for  sleeping  and  housekeeping  purposes. 


Fig.  171. — Another  shack  similar  to  the  preceding. 

to  their  practical  efficacy  for  advanced  cases  consist  of  inaccessibility 
to  the  dwelling,  remoteness  of  the  kitchen,  and  consequent  difficulty 
in  serving  properly  prepared  food,  the  frequent  absence  of  a  nurse  or 
attendant,  especially  at  night,  and  a  location,  as  a  rule,  too  near  the 
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Fig.  172. — Shack  appropriate  for  warm  weather. 


Fig.  173. — Double  sleeping  porch  with  eastern  and  southern  exposures.  This  summer  residence 
is  provided  with  porches  upon  all  sides  save  the  north,  which  is  protected  by  the  rocky  formation 
appearing  in  the  background. 
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ground,  which  becomes  wet  and  damp  in  unfavorable  weather.  How- 
ever, these  wooden  structures,  notably  Millet's  sleeping  shack  and  King's 
lean-to,  are  eminently  useful  devices,  far  superior  to  any  form  of  tent 
in  cold  weather,  and  appropriate  for  a  large  number  of  patients.  The 
sleeping  shack  is,  in  effect,  a  porch  severed  from  all  communication 
with  the  house,  thus  entailing  certain  disadvantages,  as  described. 

It  is  my  custom  to  obviate  these  objections  during  the  summer 
months  by  providing  in  the  mountains,  for  a  class  of  patients,  shacks 
that  are  suitable  not  only  for  sleeping,  but  for  housekeeping  purposes. 
These  are  inexpensive,  but  perfectly  comfortable  and  well  adapted  to 


Fig.  174. — City  residence  -with  ideal  upper  sleeping  porch  connected  with  bed-room.     Sheathing  at 
the  base,  wire  screening,  awnings,  electric  light. 

small  families.  A  view  of  these  somewhat  primitive  but  none  the  less 
inviting  abodes,  which  are  secured  at  a  minimum  of  expense,  is  shown 
in  the  accompanying  photographs. 

The  lean-to  arrangement,  as  developed  by  King,  is  virtually  a  sleep- 
ing shack  designed  for  the  accommodation  of  from  eight  to  sixteen  people. 
A  wide  shed  is  erected  with  a  projecting  roof  over  an  open  front.  The 
ends  may  be  open  or  closed,  according  to  the  requirements  imposed  by 
weather  conditions.  The  beds,  which  are  placed  in  a  row  in  the  rear  of 
the  inclosure,  facing  the  opening  in  front,  are  assured  of  sufficient  pro- 
tection from  beating  rain  or  snow.  Space  is  afforded  for  reclining  chairs 
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between  the  foot  of  the  bed  and  the  front  of  the  inclosure.  Canvas 
curtains  are  suspended  along  the  open  exposure,  which  is  thus  capable 
of  being  closed  at  certain  times.  The  most  recent  modification  of  the 
original  lean-to  consists  of  the  construction  of  a  well-equipped  dress- 
ing-, bath-,  and  toilet-room,  and  a  spacious  sitting-room  connecting  two 
separate  apartments  for  sleeping  purposes. 

An  ingenious,  somewhat  expensive,  and  rather  impracticable  device 
is  the  revolving  shelter,  so  constructed  that  the  support  of  the  building 
is  borne  by  wheels  which  traverse  a  circular  iron  rail  around  the  base, 


Fig.  175. — Another  residence  with  appropriate  sleeping  porch. 


with  a  pivot  at  the  center.  The  only  important  principle  invoked 
by  the  substitution  of  these  structures  for  the  ordinary  sleeping  shack 
is  the  means  afforded  for  avoiding  more  completely  the  chilling  effect 
of  wind  and  storm,  as  well  as  for  securing,  if  desired,  the  greatest  possible 
amount  of  sunshine.  The  revolving  shelter  may  be  of  a'ny  size,  of  either 
cheap  or  substantial  construction,  of  nearly  square  or  circular  form, 
and  equipped  with  sliding  windows  or  adjustable  sides.  After  some 
opportunities  for  observation  relative  to  the  utility  of  such  a  contrivance 
erected  six  or  seven  years  ago,  at  a  cost  of  $500,  in  connection  with  the 
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Oakes  Home  in  Denver,  evidence  has  been  lacking  to  justify  its  employ- 
ment in  favorable  climates. 

Upon  the  whole,  it  appears  that,  if  more  or  less  unfavorable  accom- 
modations are  good  for  a  class  of  people  unable  to  secure  anything  else, 
a  commodious,  properly  arranged  porch  opening  directly  from  the  sleep- 
ing-room upon  the  second  floor  is  infinitely  better  for  others.  So  high 
a  value  is  placed  upon  this  arrangement  that  I  frequently  insist  upon  the 
construction  of  such  porches  even  by  patients  who  take  houses  under 
lease.  The  porches  should  be  covered  by  a  permanent  roof,  sheathed 
from  the  bottom  a  distance  of  three  feet,  with  a  wide  sill,  and  inclosed 
with  wire  screening,  as  shown  in  the  illustration  (Fig.  173). 

It  has  been  advised  by  some  that  patients  should  remain  directly 
exposed  to  the  rays  of  the  sun  as  many  hours  as  possible,  regardless 


Fig.  176. — Small  city  cottages  for  groups  of  patients.     The  upper  sleeping  porches  do  not  appear 

in  the  picture. 

of  the  season.  To  this  principle  I  am  opposed,  as  it  may  happen  that 
a  porch,  comfortable  in  the  morning,  becomes  almost  unbearable  in 
the  afternoon,  and  vice  versa.  My  rule  is  to  permit  the  patient  to  re- 
main in  the  direct  rays  of  the  sun  only  during  such  times  as  actual 
benefit  is  experienced,  and  to  remove  the  invalid  whenever  discomfort 
supervenes.  It  is  not  altogether  the  varying  degrees  of  heat  from  the 
sun's  rays  that  produce  beneficial  results.  At  different  times  there  is 
demanded  a  judicious  exposure  to  direct  sunshine  or  protection  from 
the  intense  heat  according  to  the  state  of  the  patient  and  conditions  of 
weather. 

I  am  not  in  sympathy 'with  an  application  of  the  theory  of  outdoor 
sleeping  at  night  regardless  of  other  considerations.  This  practice, 
when  advised  with  proper  discrimination,  is  capable  of  producing  in- 
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estimable  benefit  in  the  way  of  an  improved  appetite  and  digestion, 
with  an  increased  feeling  of  bien  etre,  but  its  routine  adoption  is  fol- 
lowed in  some  instances  by  harmful  results.  It  must  not  be  forgotten 
that  the  patient  at  all  times  must  be  kept  perfectly  comfortable,  as 
well  as  supplied  with  fresh  air.  In  extremes  of  weather  comfort  can  be 
secured  only  by  lowering  the  canvas  curtains,  and  closing  all  outside 
apertures  to  such  an  extent  as  to  preclude  proper  ventilation.  During 
severe  cold,  patients  not  only  are  more  comfortable  in  a  bedroom  with 
moderate  heating  facilities,  but  at  the  same  time  are  afforded  much 
better  ventilation  from  one  or  two  open  windows,  than  is  possible  upon 
an  outside  porch  with  all  curtains  tightly  closed.  Further,  it  has  been  my 
experience,  save  during  the  summer,  that  some  patients  do  poorly  when 
sleeping  out  of  doors.  An  explanation  is  found  in  the  varying  degree 
of  bronchial  irritation  coexisting  with  the  tuberculous  infection.  In 
so  far  as  the  bronchial  element  predominates,  by  just  so  far  is  the  cough 
made  more  distressing  and  the  general  condition  thereby  less  favorable 
through  exposure  to  the  cold  air  at  night.  During  the  winter  months  the 
therapeutic  indication  for  cases  of  chronic  bronchitis  per  se  is  not  fresh 
air,  but  rather  protection  from  drafts  and  exposure.  It  appears  con- 
sistent and  wise  to  offer  bronchitic  patients  suffering  from  complicating 
tuberculous  processes  the  same  judicious  consideration.  While  in 
many  cases  there  is  no  direct  relation  between  the  extent  of  the  tuber- 
culous change  and  the  amount  of  bronchial  irritation,  the  fact  remains 
that  severe  bronchial  disturbance  reacts  decidedly  to  the  disadvantage 
of  the  invalid.  This  is  especially  exhibited  in  the  fatigue  incident  to 
the  cough,  and  in  the  reflex  vomiting  after  the  ingestion  of  food,  which 
materially  interferes  with  nutrition. 


CHAPTER  XCVII 

REGULATION  OF  DIET 

THE  vast  importance  attaching  to  the  diet  of  tuberculous  invalids 
is  demonstrated  by  the  fact  that  nutrition  is,  to  a  very  great  extent, 
the  measure  of  nature's  constructive  efforts  toward  an  arrest  of  the 
disease.  It  is  true  that  individuals  occasionally  develop  tuberculosis 
even  when  there  is  little,  if  any,  loss  of  weight,  and  that  others  exhibit 
improvement  despite  a  considerably  impaired  nutrition.  For  practical 
purposes,  however,  it  may  be  assumed  that  improvement  in  the  general 
condition  and  in  the  state  of  the  tuberculous  process  is  fairly  commen- 
surate with  the  gain  in  nutrition.  Thus  an  increased  weight  within 
certain  limits  is  to  be  regarded  as  a  safe  criterion  of  the  tendency  of 
the  invalid  toward  restoration  to  health. 

The  first  great  proposition,  therefore,  is  so  to  improve  digestion  and 
assimilation  as  to  permit  a  substantial  increase  of  nutrition.  Radical 
differences  of  opinion  exist,  however,  among  phthisiotherapeutists  as 
to  the  degree  to  which  efforts  should  be  made  toward  the  promotion 
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of  body-weight.  It  is,  of  course,  apparent  that  the  greatest  success  will 
result  in  individual  instances  from  the  attainment  of  such  a  standard 
of  nutrition  as  corresponds  most  closely  with  health,  and  produces 
the  greatest  powers  of  resistance.  It  sometimes  happens  that  the  tone 
of  the  general  system  is  not  improved  by  excessive  gain  in  weight,  with 
the  attendant  disturbance  of  digestive  capacity  and  cardiac  function. 
The  increased  nutrition  may  be  associated  with  impairment  of  metabolism 
and  the  development  of  functional  changes  characteristic  of  pathologic 
obesity.  It  is  under  such  circumstances  that  tuberculous  infection  secures 
a  foothold  among  the  very  corpulent.  It  is  often  impossible  to  state 
with  accuracy  just  when  a  sufficient  improvement  of  nutrition  has  taken 
place,  for  the  progress  of  arrest  may  become  retarded  as  a  result  of  in- 
discriminate " stuffing."  While  due  caution  should  be  exercised  to  avoid 
a  predominating  aim  toward  the  accumulation  of  a  disproportionate 
amount  of  fat,  the  comparative  possibilities  of  producing  such  pathologic 
condition  are  few,  and  the  dangers,  save  in  exceptional  instances,  con- 
siderably exaggerated.  Provision,  therefore,  for  a  generous  and  sustaining 
dietary  becomes  not  only  sane  and  rational,  but  indeed  absolutely  essen- 
tial. 

No  matter  how  rigid  the  regime  in  other  respects,  nor  to  what  degree 
the  strength  of  the  invalid  is  conserved  by  judicious  rest,  nutrition  must 
remain  largely  dependent  upon  the  ingestion  of  food  sufficient  to  supply 
the  natural  demands,  and  aid  directly  in  the  reparative  process.  Much 
obscurity  still  continues  to  enshroud  the  proper  detailed  application  of 
important  principles  of  diet  for  the  tuberculous  invalid.  In  the  midst 
of  the  widely  differing  conditions  so  frequently  worthy  of  special  con- 
sideration, even  in  early  cases,  and  the  ever-varying  complications  inci- 
dent to  advanced  stages,  definite  information  is  often  lacking  with  refer- 
ence to  the  precise  amount  and  character  of  food  best  adapted  to  the 
promotion  of  nutrition.  Many  conflicting  notions  have  long  been  enter- 
tained relative  to  this  vital  consideration.  It  was  not  many  years  ago 
that  consumptives  were  advised  to  imbibe  generous,  if  not  inordinate, 
quantities  of  whisky.  The  ingestion  of  an  almost  unlimited  amount 
of  food  has  been  urged  from  time  to  time.  By  some  the  frequent  use 
of  lean  meat  has  been  strongly  recommended  and  by  others  prohibited 
altogether.  Different  ideas  have  been  entertained  as  to  the  relative 
value  of  the  various  vegetable  products,  leguminous  articles  being  held 
in  much  repute  by  some  and  considered  of  slight  utility,  if  not  objection- 
able, by  others.  A  high  estimate  is  placed  by  a  great  many  observers 
upon  the  value  of  raw  eggs,  milk,  cream,  and  beef-juice;  while  nuts, 
vegetable  juices,  meat-powders,  extracts,  and  similar  preparations  are 
vaunted  by  a  few. 

Until  a  comparatively  recent  period  emphatic  insistence  was  made 
upon  the  necessity  of  an  elaborate  system  of  superalimentation.  It 
followed  that  in  the  attempt  to  carry  out  the  principles  of  excessive 
feeding,  the  physician  frequently  failed  to  take  cognizance  of  important 
modifying  conditions  inherent  in  individual  cases.  In  numerous  in- 
stances a  highly  injudicious  stuffing  process  was  inaugurated  by  physi- 
cians endowed  with  more  energy  and  enthusiasm  than  with  scientific 
instincts.  Notwithstanding  the  existence  of  fever,  digestive  disturb- 
ances, and  repugnance  at  the  thought  of  eating,  instructions  were  issued 
to  pulmonary  invalids  to  partake  daily  of  a  most  extraordinary  quantity 
of  food,  regardless  of  its  capability  as  a  producer  of  heat-units,  or  of  its 
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adaptability  to  the  peculiar  needs  of  special  cases.  Too  frequently  the 
quantity  of  the  food,  its  selection  as  regards  the  nutritive  value,  and  its 
appropriateness  in  the  presence  of  functional  disorders  were  left  entirely 
to  the  tastes  and  inclinations  of  the  patient. 

As  opposed  to  the  previous  superficial  practice  of  extreme  engorge- 
ment, with  its  distinctly  deleterious  results,  there  is  exhibited  at  pres- 
ent a  tendency  toward  mathematic  precision  in  conformity  with  a  fixed 
standard  of  diet,  representing,  upon  the  whole,  a  somewhat  imprac- 
ticable refinement  of  therapy.  It  is  obvious  that,  through  careful  atten- 
tion to  detail,  the  amount  and  character  of  the  food  may  be  so  regulated 
that  general  dietary  principles  may  be  formulated,  which  are  susceptible 
of  modified  individual  application. 

It  is  clear,  from  a  physiologic  point  of  view,  that  the  value  of  any 
general  system  of  feeding  to  be  accepted  as  an  approximate  standard  of 
dietetics  for  pulmonary  invalids  must  be  dependent  upon  the  relative 
caloric  value  of  the  various  food-stuffs  ingested.  While  nutrition  varies 
directly  according  to  the  heat-producing  properties  of  the  assimilated  or 
metabolized  food,  it  must  be  borne  in  mind  that  the  relative  proportion  of 
ingested  fats,  proteids,  and  carbohydrates  per  kilo  of  body-weight  bears 
no  invariable  relation  to  the  nourishment  of  the  individual.  In  other 
words,  the  caloric  value  of  the  food  eaten  by  the  patient  is  not  always 
a  criterion  of  the  caloric  energy  imparted,  through  the  processes  of  di- 
gestion and  assimilation.  In  view  of  the  numerous  functional  and 
organic  changes  common  to  pulmonary  invalids,  it  is  apparent  that 
the  dietary  consideration  of  vital  importance  is  not  the  definite  quantity 
of  the  food,  nor  the  relative  proportion  of  the  various  ingredients,  but 
rather  the  completeness  of  its  subsequent  assimilation,  and  the  reduction 
of  physiologic  strain.  Owing  to  the  considerable  variation  of  individual 
metabolism  among  consumptives  and  the  degree  of  taxation  imposed 
upon  the  powers  of  digestion  and  assimilation,  the  impracticability  of 
an  ideal  standardized  diet  is  appreciated.  A  definitely  systematized 
diet,  although  theoretically  ideal  according  to  the  principles  of  physiology, 
is  utterly  incapable  of  detailed  practical  application. 

The  observations  of  Voit,  Chittenden,  Folin,  Atwater,  Goodbody, 
Bardswell,  Chapman,  and  others  have  been  of  decided  interest  and  value. 
It  has  been  estimated  by  Voit  that  from  30  to  35  calories  per  kilo  of 
body-weight  are  required  daily  to  maintain  good  health  in  a  normal 
adult  while  at  rest,  and  about  40  calories  if  more  or  less  active,  repre- 
senting in  general  120  grams  albumin,  50  grams  of  fat,  and  500  grams 
of  carbohydrates.  These  figures  are  more  or  less  in  accord  with  the 
statement  of  the  late  Sir  Michael  Foster,  to  the  effect  that  the  proportions 
of  food-stuffs  consumed  by  a  healthy  man  were  as  follows:  100  to  130 
grams  albumin,  40  to  80  grams  of  fats,  and  450  to  550  grams  carbo- 
hydrates. Chittenden,  however,  has  taken  issue  with  these  figures, 
maintaining  that  the  amount  of  food  ordinarily  ingested  by  a  grown  man 
in  good  health  is  materially  less.  The  conclusions  of  Goodbody,  Bards- 
well,  and  Chapman  are  to  the  effect  that  a  diet  properly  adapted  to  a 
pulmonary  invalid  should  contain  120  grams  of  albumin;  140  grams  of  fat, 
and  300  grams  of  carbohydrates.  Burton  Fanning  has  placed  himself 
in  accord  with  the  above  conclusions  in  indorsing  the  expediency  of 
a  substantial  increase  of  fats  and  a  corresponding  diminution  of  car- 
bohydrates for  phthisical  patients.  In  the  annual  report  of  the  King 
Edward  VII  Sanatorium,  Midhurst,  for  the  year  ending  July,  1907, 
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Bardswell  states  that  the  various  food-stuffs  are  accurately  weighed  in 
the  serving-room  before  each  meal.  The  approximate  nutritive  value 
of  the  standard  diet  is  144  grams  of  proteids  for  men  and  126  for  women, 
160  of  fat  for  men  and  women,  270  of  carbohydrates  for  men  and  220 
for  women. 

In  this  country  a  number  of  observers  have  insisted  upon  a  slight 
increase  of  the  proteids,  with  a  great  addition  to  the  fats  and  a  diminution 
of  one-half  of  the  carbohydrates.  It  is  generally  believed  that  the  equiva- 
lent of  about  2200  or  2300  calories  for  a  healthy  man  at  rest,  or  of  about 
2700  or  2800  calories  when  at  work,  should  be  increased  approximately 
to  3500  or  5000  calories  for  the  pulmonary  invalid,  according  to  the  state 
of  digestion  and  the  demonstrable  effect  of  the  diet  upon  body-weight. 
It  is  known,  however,  that  satisfactory  results  are  sometimes  attained 
among  phthisical  patients  upon  the  daily  ingestion  of  not  over  25  calories 
per  kilo  of  body-weight,  while  failure  to  increase  nutrition  may  result 
from  the  consumption  of  double  this  amount.  Remarkable  gains  in 
weight  may  occasionally  follow  the  ingestion  of  a  phenomenal  number  of 
calories  daily,  sometimes  approaching  even  100  per  kilo,  but  it  is  the 
opinion  of  Goodbody,  Bardswell,  and  Chapman  that  such  overfeeding, 
rather  than  increasing  the  powers  of  resistance,  exerts  a  highly  dele- 
terious effect. 

The  conclusions  of  Chittenden  as  to  the  evil  consequences  result- 
ing from  an  excessive  consumption  of  albumin  have  been  ascribed  by 
Fisher  to  obtain  similarly  among  pulmonary  invalids.  The  latter  ob- 
server assumes,  on  the  basis  of  "  physiologic  economy,"  that  with  proper 
selection  of  food,  embodying  a  certain  proportion  of  fat  elements,  3000 
calories  a  day  are  ample  for  the  nourishment  of  the  average  consumptive, 
although  this  amount  is  admitted  to  be  no  more  than  that  consumed  by 
a  healthy  person. 

It  is  important  to  point  out  that  although  the  principle  of  physiologic 
economy  is  sound  for  normal  individuals,  it  does  not  follow,  by  any  means, 
that  the  essential  consideration  among  pulmonary  invalids  consists  of 
making  the  slightest  possible  demands  upon  the  digestive  and  eliminative 
apparatus,  nor  of  giving  the  least  amount  of  food  necessary  to  maintain 
body-weight.  Under  such  circumstances  the  question  properly  resolves 
itself  into  a  choice  of  the  lesser  of  two  evils.  The  decision  must  be  made 
between  a  gratifying  increase  of  nutrition,  with  corresponding  enhancement 
of  resisting  power,  even  at  the  expense  of  a  temporary  tax  upon  physio- 
logic functions,  or  an  economy  of  functional  demands,  with  the  unnec- 
essary sacrifice  of  a  large  portion  of  the  means  of  defense  against  an  insidi- 
ous and  relentless  disease.  In  the  presence  of  a  wasting  affection,  the 
obligation  is  assuredly  imperative  to  promote  the  powers  of  resistance 
through  prompt  recourse  to  vigorous,  though  rational,  superalimentation. 
In  general  it  is  essential  that  the  patient  should  take  daily  all  that  it  is 
possible  to  administer  within  the  limits  of  digestion  and  assimilation. 
The  word  "  administer"  is  used  advisedly.  It  is  not  what  the  patient 
desires  to  satisfy  the  cravings  of  hunger,  it  is  not  what  he  is  willing  to 
take  or  even  what  he  feels  personally  he  is  able  to  eat,  but,  after  careful 
inquiry  as  to  the  digestive  capacity,  it  is  all  that  the  physician  and  nurse 
are  able  to  persuade  him  to  ingest  through  their  personal  influence  and 
direction. 

The  system  of  superalimentation  is  subject  to  great  variation,  acccord- 
ing  to  the  individual,  principles  appropriate  for  one  class  being  entirely 
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inapplicable  to  another.  The  very  greatest  importance  attaches  to  the 
enjoyment  of  a  good  appetite  and  digestion.  Under  these  conditions 
it  is  quite  unnecessary,  for  practical  purposes,  to  institute  any  elaborate 
system  pertaining  to  the  adjustment  of  the  dietary.  A  generous  mixed 
diet  in  such  cases,  without  special  reference  to  the  relative  proportion 
of  proteids,  fats,  and  carbohydrates,  is  usually  all  sufficient.  It  must 
not  be  assumed,  however,  that  in  the  presence  of  a  normal  appetite  and 
an  unimpaired  digestive  capacity,  the  amount  of  food  should  be  regulated 
entirely  by  the  inclinations  of  the  patient.  The  powers  of  digestion  are 
often  greatly  in  excess  of  the  indications  afforded  by  the  appetite.  There- 
fore, under  a  properly  directed  system  of  superalimentation  much  larger 
quantities  of  food  may  be  consumed  than  suggested  by  the  natural  desires 
of  the  patient.  The  processes  of  absorption  and  assimilation  are  often 
promoted  upon  moderate  forced  feeding,  with  resulting  gain  of  appetite 
and  weight.  The  stomach  is  found  to  respond  astonishingly  to  the  in- 
creased demands,  and  it  would  appear  that,  with  the  assumption  of  greater 
functional  responsibilities,  the  powers  of  digestion  may  be  materially  re- 
inforced. Clinical  observation,  at  least,  confirms  the  statement  that,  in 
many  cases,  the  appetite  and  digestion  are  notably  improved  upon  the 
adoption  of  an  intelligent  effort  toward  superalimentation.  This  is  partic- 
ularly true  among  invalids  with  a  pronounced  diminution  of  resistance  re- 
sulting from  a  previous  restriction  of  diet.  It  is  probable  that  the  subse- 
quent general  improvement  is  contributory  in  part  to  the  gain  in  the 
digestive  function. 

There  should  be  recognized  the  necessity  of  important  modifications 
of  the  principle  of  overfeeding,  even  though  appetite  and  digestion  remain 
apparently  unimpaired.  It  is  manifestly  improper  to  urge  the  ingestion 
of  an  inordinate  amount  of  food  after  the  loss  of  weight  has  been  satis- 
factorily overcome.  With  increasing  gain  in  nutrition,  particularly 
if  this  is  in  excess  of  the  normal,  greater  caution  must  be  exercised.  It 
must  not  be  assumed,  however,  that  because  the  invalid  has  surpassed  his 
previous  maximum  weight,  the  necessity  for  generous  alimentation  has 
ceased  to  exist.  The  indications  for  cessation  of  overfeeding  are  not  de- 
pendent altogether  upon  the  gain  in  body-weight,  but  also  upon  the  state 
of  the  digestion  and  circulation,  and  the  degree  of  improvement  noted  in 
the  pulmonary  condition.  Patients  who  are  loath  to  engage  in  an  effort 
to  improve  nutrition,  should  nevertheless  be  encouraged  to  persevere 
cautiously  with  a  generous  dietary,  particularly  when  the  weight  con- 
tinues disproportionately  light  in  comparison  with  the  height  and  when 
at  variance  with  family  characteristics. 

It  is  important  in  all  cases  to  consider  carefully  the  tastes  of  the  patient, 
the  variety  and  character  of  the  food,  the  manner  of  cooking,  and  the 
style  in  which  it  is  served.  Through  the  power  of  suggestion  by  the 
nurse  or  attendant,  coupled  with  the  exercise  of  extreme  care  in  the  pre- 
paration of  the  food,  patients  are  frequently  enabled  to  overcome  their 
natural  repugnance  for  certain  articles. 

In  perfecting  a  system  of  superalimentation,  much  depends  upon 
the  custom  of  the  individual  in  respect  to  the  nature  and  variety  of 
food.  It  is  often  difficult  to  develop  the  habit  of  partaking  gener- 
ously of  meat  among  those  previously  unaccustomed  to  its  consumption. 
In  the  same  way  patients,  as  a  rule,  do  not  incline  favorably  to  the  inges- 
tion of  fats  and  carbohydrates,  provided  this  has  not  been  in  accordance 
with  former  practice.  In  various  parts  of  the  United  States  marked 
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differences  exist  as  to  the  manner  of  food  preparation.  In  health  resorts, 
patients  from  widely  remote  localities  are  observed  to  be  exceedingly  sus- 
ceptible to  radical  changes  in  food  selection  and  method  of  cooking.  Under 
such  circumstances  it  is  the  height  of  folly  to  ignore  the  logic  of  pre- 
vious habits,  and  resort  to  coercive  measures  in  the  endeavor  to  secure 
the  ingestion  of  sufficient  food.  Whenever  possible  an  effort  should  be 
made  to  cater  to  the  peculiarly  capricious  appetite  of  the  pulmonary  in- 
valid, as  viands  unappetizing  to  some  are  found  savory  and  delectable  to 
others. 

Appetite  and  digestion  are  materially  aided  by  the  attractiveness  of 
the  food  and  the  daintiness  with  which  it  is  served.  Cleanliness  of  dishes 
and  linen  and  absence  of  food  remnants  are  important  considerations. 
Patients  should  not  be  permitted  to  partake  of  their  meals  when  ex- 
hausted from  physical  exercise,  or  during  a  state  of  mental  or  nervous 
excitement.  At  such  times  rest  before  the  meal  is  imperatively  indicated. 
In  many  instances  patients  do  far  better  if  permitted  to  eat  by  themselves, 
thus  avoiding  the  confusion  and  excitement  incident  to  the  presence  of 
members  of  the  family  or  other  pulmonary  invalids.  In  some  cases,  how- 
ever, a  greater  amount  of  food  is  ingested  if  invalids  are  privileged  to  enjoy 
a  pleasant,  non-exciting  social  atmosphere  at  mealtime. 

Aside  from  these  well-recognized  principles  the  degree  of  success 
attained  in  the  effort  toward  heroic  feeding  depends  largely  upon  the 
personal  influence  of  the  nurse.  The  physician  may  emphasize  ever  so 
clearly  the  necessity  of  overfeeding,  and  invalids,  in  appreciation  of  this, 
may  recognize  full  well  that  a  large  measure  of  the  responsibility  rests 
directly  upon  themselves,  yet  it  may  happen,  from  various  causes,  that 
they  are  unable  to  take  unaided  a  proper  quantity  of  food.  Depression 
of  spirits,  temporary  excitement,  or  fatigue,  with  weakened  will-power, 
may  suffice  to  render  the  meal  a  failure.  It  is  here  that  the  usefulness  of 
the  trained  nurse  is  very  apparent.  Through  the  various  means  at  her 
command,  according  to  tactful  judgment  and  the  exigencies  of  the  case, 
she  should  be  able  to  exercise  an  influence  which  may  often  turn  failure 
into  success.  Her  power  may  consist  of  quiet  persuasion,  exhortation,  or 
command,  but  the  result  is  the  same  in  any  instance.  The  attendant 
should  be  taught  to  employ  all  these  measures  when  necessary,  and  failure 
to  enforce  the  ingestion  of  a  satisfactory  meal  should  not  be  overlooked 
save  in  the  presence  of  fever,  acute  digestive  disturbance,  or  other 
equally  sufficient  cause. 

A  systematic  endeavor  must  be  made  to  determine  the  limit  of  toler- 
ance for  each  individual,  who  should  be  compelled  to  consume  a  satis- 
factory quantity  of  food,  not  according  to  his  own  ideas,  but  as  ascer- 
tained by  judicious  experiment  and  close  clinical  observation.  It  is 
remarkable  to  what  an  extent  patients  who  at  first  protested  their  utter 
inability  to  take  more  than  a  modicum  of  nourishment,  are  finally  enabled 
to  ingest  a  generous  quantity  of  food. 

The  conclusion  is  logical  that  the  obligation  of  the  physician  to  the 
patient  is  not  met  by  the  formal  perfunctory  statement  that  it  is  neces- 
sary to  eat  large  quantities  of  food,  nor,  still  further,  by  specifying  the 
amount  to  be  taken.  His  trust  is  not  discharged  until  the  patient  is 
placed  in  such  an  environment  and  surrounded  by  such  influences  as 
will  secure  compliance  with  detailed  instructions  regarding  the  food. 
The  attainment  of  successful  results  depends  not  alone  upon  the  advice 
received  by  the  patient,  nor  entirely  upon  his  ready  acquiescence,  but 
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rather  upon  the  fortunate  acquirement  of  such  combined  conditions  as 
will  insure  the  actual  fulfilment  of  dietary  directions. 

It  is  hardly  necessary  to  specify  in  detail  the  character  of  the  food, 
which  is  unavoidably  subject  to  much  variation  in  individual  cases,  the 
central  thought  being  to  have  the  patient  consume  as  much  as  can  be 
assimilated.  It  is  well,  however,  to  state  briefly  the  considerations  lead- 
ing to  selection  of  diet  in  the  absence  of  acute  conditions  or  digestive 
disturbance. 

The  policy  of  overfeeding  embraces  a  careful  supervision  of  the  food 
eaten  during  the  meal  and  the  nourishment  taken  at  other  times.  The 
fullest  measure  of  success  can  be  obtained  only  through  a  special  effort 
toward  the  selection  of  such  varied  articles  as  will  appeal  to  the  appetite 
and  cater  to  the  desires  of  patients  who  are  admittedly  whimsical.  In 
the  absence  of  digestive  or  eliminative  conditions  clearly  contraindicative 
of  heroic  feeding,  the  patient  should  be  urged  to  ingest  progressively  in- 
creasing portions,  being  subjected  at  all  times,  however,  to  close  clinical 
observation.  Generally  speaking,  pulmonary  invalids  should  be  en- 
encouraged  to  partake  of  a  mixed  and  unlimited  diet,  with  instructions 
to  use  butter  and  cream  freely.  No  attempt  need  be  made  to  restrict 
the  character  or  quantity  of  the  food  unless  in  accordance  with  special 
indications.  It  is  desirable  that  the  invalid  should  consume  lean  and 
fat  meats,  vegetables  of  all  kinds,  farinaceous  articles  of  food,  fruits, 
nuts,  and  generous  quantities  of  milk  and  eggs. 

For  breakfast  there  may  be  given  sliced  oranges,  grape-fruit,  cante- 
loupe,  baked  apple  with  cream,  stewed  prunes  with  cream,  and  other 
fruits  in  season;  beefsteak,  chops,  chicken,  soft-boiled  eggs  with  bacon, 
eggs  scrambled,  poached,  or  in  omelet,  choice  ham,  or  occasionally  a 
well-prepared  meat  hash;  buttered  toast,  hot  rolls  or  muffins,  corn  or 
wheat  cakes,  and  waffles;  tea,  coffee,  or  cocoa,  and  one  or  two  glasses  of 
milk. 

Dinner  may  consist  of  raw  oysters  or  clams;  a  well-seasoned  soup, 
i.  e.}  vegetable,  turtle,  chicken,  beef,  mutton,  or  fish,  puree,  as  a  rule, 
being  less  desirable  than  consomme  or  broth.  Fish  of  almost  any  kind, 
with  potato  and  green  peas,  roast  beef,  lamb  or  mutton,  chicken,  turkey, 
duck,  or  other  varieties  of  game  or  birds;  potato,  baked,  boiled,  mashed, 
French  fried,  lyonnaise,  or  served  in  cream;  spinach,  string-beans,  sweet 
corn,  asparagus,  squash,  or  other  vegetables,  in  addition  to  macaroni 
prepared  in  various  ways;  lettuce,  tomato,  asparagus,  or  fruit  salad 
prepared  with  a  generous  quantity  of  oil;  crackers  and  cheese;  rice  cus- 
tard or  pudding,  ice-cream,  blanc-mange,  or  other  light  dessert;  two 
glasses  of  milk. 

Food  partaken  in  the  latter  part  of  the  day  should  be  somewhat 
lighter  in  character  and  less  in  quantity  than  that  constituting  the  midday 
meal.  There  may  be  served  a  steak  or  chop,  cold  roast  beef,  lamb, 
tongue,  boiled  ham,  chicken  or  turkey,  fish  and  oysters  prepared  in 
various  styles;  potatoes,  hashed  brown,  baked,  or  mashed;  eggs  in 
any  form;  buttered  toast,  hot  rolls,  or  muffins;  fruit  or  berries  with 
cream;  tea  and  two  glasses  of  milk. 

As  far  as  extra  nourishment  is  concerned,  it  is  desirable  to  introduce 
as  much  concentrated  food  as  is  practicable,  with  the  least  resulting 
impairment  of  appetite  and  disturbance  of  digestion.  My  practice  is  to 
administer  from  two  to  four  ounces  of  beef-juice  immediately  upon 
awakening  in  the  morning.  This  better  enables  the  patient  to  undergo 
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the  bath,  and  does  not  interfere  with  the  appetite  for  breakfast,  which 
is  served  one  hour  later.  The  beef-juice  is  repeated  in  the  middle  of  the 
forenoon,  afternoon,  and  evening,  and  constitutes  the  only  nourishment 
permitted  between  meals.  Being  of  small  bulk,  it  has  not  been  found 
to  impair  the  appetite  for  the  ensuing  luncheon  or  dinner.  It  has  been 
my  almost  invariable  experience  that  if  considerable  quantities  of  food 
in  the  shape  of  raw  eggs  and  cream  are  taken  between  meals,  the  sub- 
sequent appetite  is  destroyed  to  a  great  extent.  Thus  the  patient  may 
be  able  to  take  in  the  twenty-four  hours  actually  less  food  than  if  there  had 
been  no  attempt  in  the  way  of  extra  nourishment.  This  unfortunate 
result  rarely  occurs  if  the  eggs  and  cream  are  taken  immediately  follow- 
ing the  meal.  It  must  be  made  clear  that  extra  nourishment  should  not 
be  taken  as  a  substitute  for  even  a  portion  of  the  regular  food,  but  should 
be  entirely  supplementary  to  it. 

After  the  invalid  has  eaten  all  that  can  be  comfortably  consumed, 
it  is  surprising  how  simple  is  the  ingestion  of  raw  eggs  and  cream,  and 
with  what  beneficent  results,  provided  they  are  taken  in  the  proper 
manner.  The  eggs  should  be  swallowed  whole  with  a  little  sherry, 
lemon-juice,  or  ice-water.  In  this  manner  they  are  introduced  into  the 
stomach  without  any  special  taste,  and  do  not  become  repugnant  to  the 
patient  already  satiated  by  a  generous  meal.  Difficult  as  the  feat  of 
taking  raw  eggs  may  at  first  be  considered  by  the  invalid,  it  speedily 
becomes  an  unobjectionable  routine  procedure.  Under  no  circumstances 
are  the  eggs  to  be  beaten  or  mixed  with  cream  or  milk.  If  incorporated 
into  a  palatable  beverage,  they  eventually  become  distasteful  and  nau- 
seating, while  if  without  special  flavor  and  swallowed  quickly,  they  may 
be  continued  almost  indefinitely.  The  average  number  of  raw  eggs  at 
present  consumed  by  my  patients  daily  is  from  six  to  eight,  but  the 
necessity  for  careful  individualization  is  very  apparent.  Immediately 
following  the  eggs,  half  a  glass  of  cream  is  ingested.  To  some  patients 
somatose  in  teaspoonful  doses  is  given  three  times  a  day,  either  in  soup 
or  in  the  beef- juice.  Often  emulsions  of  easily  digested  fats  are  taken 
one-half  hour  after  each  meal.  In  very  desperate  cases  it  is  my  practice 
to  take  advantage  of  every  opportunity  for  the  administration  of  nu- 
tritive enemata,  consisting  of  beef-juice,  a  beaten  egg,  and  peptonized 
milk. 

Alcohol,  although  admittedly  a  food,  is  permitted  but  sparingly,  and 
then  only  in  the  presence  of  clear  therapeutic  indications.  It  is  rarely 
given  a"s  a  cardiac  or  general  stimulant,  save  to  people  of  advanced  age. 
Used  indiscriminately,  it  adds  to  arterial  excitement,  increases  the  ten- 
dency to  hemorrhage,  impairs  appetite,  and  promotes  restlessness  and 
insomnia.  The  detection  of  its  odor  upon  the  breath  or  the  flushing  of 
the  face  may  be  regarded  as  a  direct  indication  of  its  harmful  effect. 
When  used  in  sufficient  quantity  to  destroy  the  appetite  and  retard 
digestion,  the  amount  of  food  supplied  by  the  alcohol  is  far  less  than 
the  nutritive  value  of  the  food  ordinarily  taken.  To  the  diminished 
food-supply  occasioned  by  the  alcohol  in  inordinate  amounts  is  added 
the  distinctly  injurious  effect  of  overstimulation.  Its  intelligent  admin- 
istration, however,  in  small  doses,  and  to  carefully  selected  cases,  may 
be  attended  by  considerable  benefit.  It  is  sometimes  well  to  permit 
those  with  fickle  appetite  to  take  a  mild  dry  cocktail  five  or  ten  minutes 
before  the  midday  or  evening  meal,  but  this  should  not  be  continued 
for  any  great  length  of  time.  If  taken  cold,  only  for  such  periods  as 
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advised  by  the  physician,  it  may  add  to  the  consumption  of  food.  A 
light  ale,  stout,  or  "  half-and-half "  consumed  with  the  meals  is  of  some 
value  as  an  appetizer  and  an  aid  to  nutrition.  Taken  during  the  evening,  it 
is  frequently  found  to  promote  sleep.  Occasionally  a  sherry,  Rhine  wine, 
or  Moselle  may  be  served  with  the  dinner.  This  constitutes  the  only 
manner  of  administration  of  alcohol  which  should  be  permitted,  save  in 
the  presence  of  acute  conditions  demanding  active  stimulation. 

CONTRAINDICATIONS  FOR  EXCESSIVE  FEEDING 

Important  modifications  of  diet  are  demanded  by  the  existence  of 
marked  temperature  elevation  and  by  the  development  of  digestive  or 
kidney  disturbance. 

Fever  from  any  cause  should  constitute  an  insuperable  objection 
to  the  general  practice  of  superalimentation.  The  degree  of  restriction, 
however,  is  largely  dependent  upon  the  height  and  persistence  of  the 
fever,  its  immediate  cause,  and  the  varying  associated  conditions.  A 
temperature  elevation  of  101°  F.  or  more,  irrespective  of  its  source,  is 
almost  always  accompanied  by  a  perceptible  diminution  of  appetite  and 
impairment  of  digestive  power.  At  such  a  time  solid  food  administered 
in  excess  of  the  capacity  for  assimilation  is  worse  than  useless,  often 
being  productive  of  anorexia,  pain,  vomiting,  intestinal  flatulence,  and 
diarrhea.  In  addition  to  such  disturbances  engendered  by  an  injudi- 
cious diet  in  the  presence  of  fever,  an  unnecessary  burden  is  placed  upon 
the  entire  digestive  organism,  resulting  in  occasional  strain  upon  the 
heart,  with  acceleration  of  pulse. 

It  is  believed  by  some  clinicians  that  moderate  fever  affords  no  espe- 
cial contraindication  for  forced  feeding.  The  contention  is  even  made 
that  under  such  circumstances  the  amount  of  solid  food  should  at  once 
be  reinforced,  in  the  hope  of  improving  the  general  condition  through 
increased  nutrition.  Such  practice  is  based  upon  the  assumption 
that  gain  in  weight  constitutes  an  important  factor  in  the  control 
of  an  obstinate  pyrexia  by  virtue  of  the  added  resistance  to  toxins, 
which  is  supposed  to  accrue  from  improved  nutrition.  Apparently  the 
advocates  of  a  full  dietary  for  fever  patients,  in  the  hope  of  thereby 
overcoming  excessive  temperature  elevation,  do  not  take  sufficient  cog- 
nizance of  the  fact  that  the  digestive  functions  are  greatly  impaired  by  the 
very  toxin  responsible  for  the  fever.  Thus,  upon  the  merits  of  the  de- 
fective assimilation,  the  logical  demand  is  for  less  rather  than  for  more 
food.  The  food  requirements  of  such  patients  are  better  satisfied  by  the 
ingestion  of  only  such  quantities  and  varieties  as  are  capable  of  complete 
metabolism.  Further,  it  should  be  understood  that  the  preeminent  de- 
sideratum under  such  conditions  is  not  the  immediate  improvement  of 
nutrition,  but  the  primary  reduction  of  fever.  For  the  latter  purpose 
other  agencies  are  available  of  far  greater  value  than  even  a  successful 
effort  to  increase  weight. 

The  influence  of  rest,  fresh  air,  and  specific  medication  in  the  abate- 
ment of  fever  are  elsewhere  described.  In  this  connection  the  relation 
of  food  and  fever  is  to  be  considered  not  upon  the  basis  of  a  theoretic 
assumption  concerning  the  possible  reduction  of  temperature  through  a 
large  dietary,  but  rather  is  to  be  reviewed  from  a  practical  regard  for  the 
known  inhibitory  action  of  fever  upon  digestion  and  assimilation.  In 
other  words,  experience  has  taught  a  more  wholesome  respect  for  the 
50 
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unfavorable  influence  of  fever  upon  food  metabolism  than  for  the  beneficial 
effect  of  superalimentation  upon  an  elevated  temperature.  Prolonged 
recourse  to  an  excessive  dietary  in  the  presence  of  continued  fever  is  less 
likely  to  be  followed  by  a  successful  issue  than  is  a  discriminating  effort 
toward  a  proper  minimizing  of  food-consumption.  Among  patients  of 
this  class  the  ultimate  gain  of  body-weight,  if  secured,  is  determined 
not  so  much  by  a  persistence  of  the  heroic  feeding,  as  by  subsidence  of 
the  fever.  In  a  very  large  number  of  cases  this  symptom  represents 
the  single  decisive  feature  of  the  entire  struggle  against  the  disease. 
With  the  disappearance  of  fever,  nutrition  may  rapidly  improve,  even 
despite  the  ingestion  of  a  diminished  quantity  of  food,  although,  as  a 
rule,  appetite  and  digestion  are  so  materially  enhanced  that  but  little 
difficulty  is  experienced  in  administering  a  generous  allowance. 

While  clinical  observations  point  to  the  inadvisability  and  futility  of 
ruthlessly  engorging  the  consumptive  during  the  existence  of  high  fever, 
it  is,  nevertheless,  true  that  larger  quantities  of  food  should  be  given  the 
pulmonary  invalid  than  to  sufferers  from  other  diseases  exhibiting  the 
same  degree  of  temperature  elevation.  Obviously,  the  administration 
of  solid  food  in  generous  amount  would  be  imperatively  contraindicated 
in  typhoid  fever  or  pneumonia  attended  by  a  temperature  of  102°  Fv 
but  it  does  not  follow  that  the  nourishment  of  the  consumptive  should 
be  similarly  restricted  at  all  hours  of  the  day.  Save  in  the  presence  of 
acute  tuberculous  or  inflammatory  processes,  the  malady  is  essentially 
chronic  and  wasting  in  character,  as  opposed  to  diseases  of  self-limited 
duration.  Moreover,  the  elevation  of  temperature  is  rarely  continuous 
during  the  entire  twenty-four  hours,  the  morning  remissions  in  the 
majority  of  non-acute  cases  permitting  the  ingestion  of  considerable 
quantities  of  solid  food  once  or  twice  daily. 

While  it  is  desirable  that  no  heavy  meal  be  eaten  at  a  time  of  tem- 
perature elevation,  it  is  frequently  possible  to  administer  a  hearty  break- 
fast and  a  moderately  generous  midday  meal  to  patients  exhibiting  an 
afternoon  fever  of  101°  to  103°  F.  The  character  of  the  food  given  at 
such  times  need  not  differ  materially  from  that  already  described  for 
pulmonary  invalids  in  general,  the  essential  consideration  being  the  selec- 
tion of  highly  nutritious  and  easily  digestible  articles,  prepared  in  most 
appetizing  form.  During  the  latter  part  of  the  day,  after  the  rise  of  tem- 
perature, the  food  should  consist  principally  of  liquids,  milk  being  freely 
supplied,  together  with  raw  eggs,  beef-juice,  broths  or  soups,  and  specially 
prepared  foods,  as  somatose  or  tropon.  Under  these  circumstances  it  is 
an  excellent  plan  to  give  the  food  in  small  quantities  at  frequent  intervals, 
but  with  the  utmost  punctuality.  This  method  of  procedure  may  be  con- 
tinued until  the  patient  falls  asleep  for  the  night.  Upon  awakening  at 
subsequent  intervals  it  is  desirable  to  utilize  the  opportunity  afforded  for 
reinforcing  the  nourishment,  by  giving  once  or  twice  during  the  night  a 
glass  of  milk,  a  raw  egg,  or  a  portion  of  beef-juice. 

In  acute  cases  with  rapidly  extending  infection,  accompanied  by  con- 
stant high  fever  and  other  severe  constitutional  disturbance,  the  indica- 
tions point  conclusively  to  the  expediency  of  a  simple  diet  consisting  of 
milk  or  other  liquids.  The  administration  of  two  or  three  quarts  of  milk 
daily  with  six  to  ten  ounces  of  beef-juice  and  three  drams  of  somatose, 
if  properly  digested  and  assimilated,  represents  sufficient  caloric  energy 
to  retard  tissue  waste  for  a  temporary  period,  with  a  minimum  burden 
upon  the  digestive  organism. 
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Independent  of  fever,  disorders  of  digestion,  with  or  without  asso- 
ciated kidney  disturbance,  may  assume  such  proportions  as  to  demand 
important  modifications  of  diet.  It  is  not  surprising  that  the  functional 
power  of  the  organs  concerned  in  digestion,  assimilation,  and  elimination 
should  show  clinical  evidence  of  impairment,  in  view  of  the  toxemia, 
the  malnutrition,  the  general  exhaustion,  the  lack  of  exercise,  the  non- 
adaptability  of  the  food,  and  the  development  of  psychoneuroses.  The 
various  symptoms  of  digestive  derangement  may  be  exhibited  in  the 
entire  absence  of  pathologic  lesions  of  the  stomach  or  intestine,  as  well  as 
in  connection  with  definite  structural  change.  It  is  also  quite  remarkable 
that  severe  dyspeptic  disturbance  may  take  place  in  the  midst  of  normal 
gastric  secretions,  as  shown  by  repeated  analyses. 

The  organic  changes  responsible  for  the  development  pf  symptoms 
referable  to  the  digestive  apparatus  may  consist  of  acute  or  chronic 
catarrhal  conditions,  dilatation  or  prolapse  of  stomach,  passive  conges- 
tion, and  finally  of  actual  tubercle  deposit.  In  addition  to  a  diminished 
motor  power  of  the  stomach  the  disturbance  of  function,  as  determined 
by  gastric  analysis,  may  partake  either  of  a  hypochlorhydria  or  hyper- 
chlorhydria.  As  a  general  rule,  incipient  cases  present  but  slight  devia- 
tion from  average  individuals  as  regards  the  character  and  sufficiency  of 
stomach  secretions.  In  advanced  cases,  while  hydrochloric  acid  is  occa- 
sionally found  in  excess  of  the  normal,  the  reverse  is  far  more  frequently 
true.  Dyspeptic  cases  exhibiting  symptoms  of  profound  functional  im- 
pairment, without  demonstrable  abnormality  of  stomach  secretions,  are 
usually  victims  of  a  greater  or  less  degree  of  general  nervous  disturbance. 
Among  patients  who  are  anemic,  ill  nourished,  and  psychoneurotic,  it  is 
inevitable  that  digestive  complaints  must  take  their  place  in  the  train  of 
nervous  disorders. 

A  considerable  proportion  of  the  digestive  derangements  observed 
among  consumptives  without  fever  or  obvious  structural  change  in 
the  abdominal  viscera  are  of  undoubted  nervous  origin.  As  a  general 
rule,  the  complaints  made  by  tuberculous  sufferers  from  indigestion 
bear  no  relation  to  the  extent  or  character  of  the  pulmonary  involve- 
ment, which  in  many  instances  is  comparatively  insignificant.  The 
consideration  of  prime  importance,  therefore,  in  such  cases  is  the  per- 
severing effort  toward  an  amelioration  of  the  functional .  disturbance. 

Among  the  symptoms  more  frequently  presented  are  obstinate 
loss  of  appetite,  occasional  pyrosis,  distress  in  stomach  or  bowels  shortly 
after  eating,  and  constipation.  The  impairment  of  appetite  suggests 
a  definite  repugnance  for  food  of  any  description.  The  anorexia  is 
often  confirmed,  not  only  by  the  protests  of  patients  as  to  their  inability 
to  swallow  food,  but  also  by  the  prompt  occurrence  of  nausea  and  vomit- 
ing. This  is  not  infrequently  of  sudden  onset,  taking  place  in  the  very 
midst  of  a  forced  meal.  It  is  not  uncommon  for  afebrile  pulmonary  in- 
valids in  advanced  stages  to  eat  a  portion  of  the  food  without  discomfort, 
and  often  with  apparent  relish,  only  to  suffer  a  distressing  interruption 
by  the  onset  of  vomiting  unannounced  by  nausea.  This  sudden  and 
untimely  manifestation,  unpreceded  by  precautionary  warning,  is  of 
unquestionable  reflex  origin,  being  induced  in  many  cases  by  cough,  and 
in  others  by  eructations  of  gas  from  the  stomach.  In  either  event  re- 
flex irritability  is  a  factor  of  pronounced  import.  The  sensation  of  nau- 
sea, if  recognized  during  the  taking  of  food,  demands,  at  least  for  the 
time  being,  an  immediate  suspension  of  nourishment.  After  resting 
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quietly  in  the  recumbent  position  for  ten  or  fifteen  minutes,  the  invalid 
is  often  enabled  to  resume  the  meal,  and  persist  to  a  successful  conclusion 
without  recurrence  of  nausea. 

Many  patients  complain  of  a  disagreeable  feeling  of  abdominal  dis- 
tention  after  eating,  without  actual  nausea.  This  may  occasionally 
amount  to  a  definite  sensation  of  pain,  usually  appreciated  in  the  lower 
part  of  the  abdomen.  Complaint  may  be  made  of  constipation  or  diar- 
rhea, frequent  headaches,  general  lassitude,  disturbed  sleep,  and  bad 
taste  in  the  mouth,  the  tongue  often  being  furred  and  the  breath  offensive. 
Under  circumstances  such  as  these  modifications  of  diet  for  pulmonary 
invalids  become  an  imperative  necessity. 

In  view  of  the  nervous  element,  which  so  frequently  predominates, 
it  should  be  borne  in  mind  that  the  regulation  of  food  for  such  patients 
constitutes  but  a  part  of  the  general  scheme  of  rational  therapeusis. 
Recourse  should  be  taken  to  the  power  of  suggestion,  rest  strictly  en- 
forced, and  special  attention  devoted  to  the  details  of  environment.  As 
the  general  tone  of  the  system  is  promoted  through  the  influence  of 
physical,  nervous,  and  mental  repose,  a  proportionate  improvement  of 
appetite  and  digestion  will  take  place.  The  efficacy  of  these  factors  is 
equal,  if  not  superior,  to  the  benefits  derived  from  restriction  of  diet.  It 
is  incumbent,  however,  upon  the  physician  so  to  adjust  the  nourishment 
as  to  enhance  the  appetite,  if  possible,  and  conciliate  the  digestion  with- 
out too  great  sacrifice  of  weight  and  strength.  To  this  end  digestive  dis- 
turbances should  be  treated  not  so  much  by  diminishing  greatly  the  total 
quantity  of  food,  but  rather  by  its  judicious  selection  and  time  of  admin- 
istration. 

An  exclusive  liquid  diet  is  often  advantageous  during  the  first  few 
days,  but  should  be  reinforced  by  easily  digestible  solid  food  as  soon  as 
practicable.  Milk  constitutes  an  important  article  of  diet  for  pulmonary 
invalids,  and  is  borne  exceedingly  well  by  the  majority  of  patients.  While 
admittedly  productive  of  digestive  derangements  in  a  few  exceptional 
cases,  the  vast  majority  of  patients  evincing  a  disinclination  to  milk 
are  enabled,  by  means  of  firm  but  gentle  persuasion,  to  overcome  their 
natural  repugnance.  In  intractable  cases  it  may  be  peptonized  or 
diluted  with  seltzer  or  other  sparkling  water.  Prolonged  adherence  to 
the  so-called  " milk-cure"  is  of  extremely  doubtful  utility.  To  supply 
the  deficit  in  carbohydrates  and  proteids,  it  is  desirable  to  add  cautiously 
to  the  dietary  raw  eggs,  beef-juice,  somatose,  soups,  broths,  oysters, 
squab,  chicken,  fish,  light  puddings,  and  custards,  with  an  ultimate  trial 
of  lean  meats  and  succulent  vegetables.  Sweets,  starches,  and  fats, 
together  with  fruit  and  pastry,  should  be  denied  to  patients  with  diar- 
rheal  disturbances,  or  with  other  evidence  of  gastro-intestinal  indigestion. 
Also  these  should  be  interdicted,  together  with  alcohol  in  any  form,  for 
invalids  with  a  pronounced  uric-acid  diathesis,  the  nitrogenous  foods 
usually  being  productive  of  less  harmful  results  than  the  carbohydrates. 
The  use  of  medicinal  measures  for  the  control  or  alleviation  of  digestive 
disturbances  will  be  discussed  in  connection  with  the  Treatment  of 
Special  Symptoms. 

True  progress  in  the  art  of  medicine  is  not  dependent  alone  upon 
the  results  of  laboratory  investigation,  nor  the  acceptance  of  theories 
thus  deduced,  no  matter  how  alluring  or  convincing.  To  the  established 
facts  of  clinical  experience  there  should  be  accorded  an  equal  right  for 
recognition  in  the  endeavor  to  judge  sanely  regarding  the  proper  diet  for 
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consumptives  amid  the  present  diversified  state  of  opinion.  From  the 
light  afforded  by  careful  observation,  it  is  clear  that  the  adoption  of  a 
standard  diet  applicable  to  pulmonary  invalids  in  general  is  eminently 
impracticable  and  unscientific. 


CHAPTER  XCVIII 

THE  SCOPE  OF  THE  SANATORIUM  AS  A  THERAPEUTIC 

FACTOR 

THROUGHOUT  the  preceding  pages  devoted  to  general  considerations 
of  treatment,  an  effort  has  been  made  to  emphasize  the  great  importance 
of  attention  to  detail,  rest,  outdoor  living,  and  superalimentation  as 
the  fundamental  principles  of  management.  It  is  self-evident  that  the 
complete  application  of  these  cardinal  features  is  utterly  impossible 
without  the  maintenance  of  strict  disciplinary  control.  In  fact,  the 
essential  prerequisite  for  the  successful  development  of  any  elaborated 
system  of  management  is  found  in  the  rigid  enforcement  of  a  suitable 
regime,  for  which  unusual  facilities  are  afforded  in  special  institutions 
for  consumptives. 

Inspired  by  the  excellent  results  attained  through  the  influence  of 
continuous  medical  supervision,  phthisiotherapeutists  have  been  in- 
strumental in  establishing  numerous  sanatoria  in  various  parts  of  the 
world.  Regardless  of  climate,  location,  or  immediate  environment,  the 
primary  function  of  these  institutions  was  thought  by  some  to  relate 
principally  to  the  means  thus  secured  for  insistence  upon  disciplinary 
control.  This  was  made  much  easier  in  sanatoria,  partly  as  a  result 
of  important  details  of  construction. 

In  properly  located,  thoroughly  equipped,  and  well-conducted  insti- 
tutions, rest  in  the  open  air,  at  all  hours  of  the  day  and  in  nearly  all 
states  of  weather,  is  permitted  upon  specially  constructed  verandas, 
solaria,  and  sleeping  porches.  In  view  of  the  opportunities  thus  afforded 
for  the  inauguration  of  a  suitable  method  of  living,  the  idea  has  become 
somewhat  prevalent  that  a  perfected  system  of  regimen  obtains  only 
within  closed  sanatoria.  It  is  not  true,  however,  that  the  methods  in 
vogue  in  such  closed  resorts  for  consumptives  are  essentially  different 
from  those  frequently  employed  among  a  similar  class  of  invalids  outside 
of  institutions.  The  term  " sanatorium  regime"  should  be  understood 
to  apply  merely  to  the  maintenance  of  a  proper  method  of  living  within 
an  institution  designed  for  this  special  purpose,  rather  than  to  define  a 
radically  distinctive  method  of  management.  Although  it  is  much  easier 
to  exact  implicit  obedience  within  sanatoria  so  constructed  and  equipped 
as  to  furnish  exceptional  opportunities  for  systematic  management,  yet 
by  dint  of  earnest  effort  on  the  part  of  a  resourceful  medical  attendant,  an 
equally  rational  supervision  can  be  successfully  instituted  elsewhere. 

No  reflection  is  intended  upon  the  great  practical  utility  of  closed 
sanatoria,  but  issue  is  taken  with  the  assumption  of  their  invariable 
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necessity  in  order  to  secure  the  fulfilment  of  a  satisfactory  regime.  It 
is  also  insisted  that  the  ample  recognition  accorded  to  such  institutions, 
with  reference  to  their  large  field  of  usefulness,  does  not  justify  a  belief 
in  the  practical  appropriateness  of  sanatorium  life  for  all  cases  of  con- 
sumption. Unfortunately,  the  doctrine  of  sanatorium  control,  which  has 
been  advocated  so  zealously  during  the  past  decade,  has  been  literally 
accepted  by  many  as  the  exclusive  means  of  securing  satisfactory  results. 
While  all  students  of  phthisiosociologic  conditions  are  united  in  regarding 
the  sanatorium  as  a  fundamentally  important  factor  in  the  campaign 
against  tuberculosis,  some  are  inclined  to  overestimate  its  advantages  and 
a  few  to  exaggerate  its  deficiencies.  It  is  clear  that  institutions  for  the 
care  of  various  classes  of  tuberculous  invalids  are  absolutely  demanded  to 
satisfy  individual  and  social  requirements.  It  is  no  reflection  upon  their 
utility  to  question  if  they  constitute  the  sole  important  features  of  thera- 
peutic management,  as  has  been  somewhat  injudiciously  claimed. 

In  order  to  minimize  the  evils  resulting  from  extravagant  and  erro- 
neous ideas  concerning  the  role  of  the  closed  institution  for  consumptives, 
it  is  important  that  the  supporters  of  the  sanatorium  movement  should 
assume  an  eminently  conservative  position.  It  seems  fitting  to  institute 
an  inquiry  as  to  the  precise  scope  of  the  sanatorium  treatment  of  consump- 
tion, without  bias,  prejudice,  or  preconceived  ideas,  save  those  founded 
upon  the  substantial  facts  of  experience.  A  discussion  of  so  important 
a  subject  should  be  inspired  primarily  by  a  desire  for  rigid  inquiry. 
Professional  enthusiasm  attending  the  sanatorium  movement  has  already 
attained  such  proportions  in  the  United  States  as  to  render  it  exceedingly 
difficult  to  conduct  a  non-partizan  study  as  to  its  limitations.  To  with- 
hold a  full  acceptance  of  its  unvarying  applicability  to  all  classes  and 
conditions  may  subject  one  to  the  charge  of  being  a  hostile  critic.  It 
is  not  desired  in  the  merest  way  to  detract  from  the  honor  and  glory  of 
the  early  pioneers  who  devoted  their  lives  to  a  cause  so  worthy,  and 
who  are  destined  to  leave  a  lasting  monument  to  their  ability  and  per- 
sonal sacrifice.  The  movement  for  the  treatment  of  tuberculosis  in 
closed  institutions  originated  with  Bodington,  of  Warwickshire,  Eng- 
land, in  1839.  The  theories  advanced  were  subjected  to  extreme  ridi- 
cule, and  the  promoter  doomed  to  'much  personal  disappointment  and 
humiliation.  His  ideas  were  subsequently  championed  by  Herman  Breh- 
mer,  of  Germany,  who,  despite  much  bitter  opposition  and  contumely, 
succeeded  in  establishing  a  sanatorium  for  consumptives  at  Goerbers- 
dorf,  in  the  Silesian  mountains.  Following  the  demonstrated  soundness 
of  Brehmer's  views,  and  stimulated  by  his  example,  several  prominent 
physicians  were  encouraged  to  adopt  similar  methods.  Notable  among 
the  early  followers  were  Dettweiler  and  Walther,  Sir  Herman  Weber,  and 
Trudeau.  In  recent  years  the  sanatorium  idea  has  taken  deeper  root 
than  ever  in  the  professional  and  public  minds,  until  the  outgrowth  has 
assumed  such  proportions  as  to  endanger  its  practical  efficiency  and 
benevolence. 

Though  inspired  by  no  spirit  of  iconoclastic  criticism,  it  is  believed 
that  the  time  is  opportune  for  a  presentation  of  some  negative  phases  of 
the  sanatorium  proposition.  With  no  derogation  of  the  noble  work  per- 
formed by  the  advocates  of  this  method,  the  plea  is  presented  that,  fol- 
lowing their  example  in  its  essentials,  and  profiting  by  their  experience, 
equally^  good  results  may  be  accomplished  without  the  aid  of  special 
institutions.  In  this  connection  an  appreciative  acknowledgment  should 
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l>e  made  of  the  peculiarly  beneficent  mission  of  the  sanatorium  from 
the  standpoint  of  public  prophylaxis. 

"In  Chapter  LXXXVIII  attention  has  been  called  to  the  economic 
value  and  practical  utility  of  the  sanatorium  in  the  cause  of  prevention  as 
well  as  to  its  humanitarian  scope.  Allusion  has  also  been  made  to  the 
pronounced  educational  influence  exerted  upon  adjacent  communities, 
which  reflects  one  of  its  chief  advantages.  In  addition  to  the  instruction 
indirectly  imparted  to  surrounding  inhabitants,  each  institution  for  the 
reception  of  pulmonary  invalids  is  capable  of  augmenting  the  cause  of 
•education  by  the  effect  produced  upon  the  inmates  as  well  as  upon  the 
resident  physician  and  assistants.  It  is  essential  that  individual  patients 
should  adapt  themselves  readily  to  their  new  surroundings.  Given  an 
environment  truly  appropriate  for  selected  cases,  favorable  results  may 
still  be  retarded  if  the  mental  attitude  is  not  in  harmony  with  the  oppor- 
tunities presented.  To  induce  a  ready  conformity  to  rational  principles 
of  management  is  often  extremely  difficult,  but  is  made  conspicuously 
more  simple  by  the  fortunate  example  offered  by  others.  Faithful  ad- 
herence to  suitable  methods  of  living  as  witnessed  in  well-conducted 
sanatoria  is  usually  followed  without  delay  by  an  unconscious  adoption 
of  the  same  routine  by  newcomers.  Hygienic  regulations  are  thus  more 
willingly  accepted,  dietetic  instructions  more  conscientiously  observed, 
and  sanitary  precautions  more  definitely  obeyed.  Physical  indiscre- 
tions, undue  frivolity,  and  dissipation  are  less  frequent,  while  other 
-excesses  are  comparatively  rare.  Patients  thus  become  more  readily 
amenable  to  disciplinary  control,  and  yield  submission  to  mandatory 
measures  of  regime  without  apparent  remonstrance.  More  important 
still  is  the  gradual  inculcation  of  a  belief  in  the  hopefulness  of  the  issue, 
and  an  intelligent  appreciation  of  individual  responsibility. 

The  effect  produced  upon  the  resident  physician  in  sanatoria  as  a 
result  of  intimate  personal  contact  not  only  with  the  disease,  but  with  the 
afflicted  individual,  is  also  instructive  to  a  high  degree.  There  is  almost 
no  limit  to  the  possibilities  of  scientific  improvement,  social  enlighten- 
ment, and  general  moral  development  when  the  medical  corps  are  in- 
spired by  the  high  motives  which  should  permeate  such  institutions. 
Through  the  continuous  presence  of  the  physician  exceptional  oppor- 
tunities are  afforded  for  accurate  observation.  A  proper  utilization  of 
the  material  at  hand  in  such  institutions  is  of  signal  benefit  in  substan- 
tiating important  facts  with  reference  to  the  clinical  phases  of  the  disease. 

An  important  and  somewhat  neglected  aspect  of  the  closed  sana- 
torium is  the  possible  role  of  such  institutions  as  centers  of  exact  clinical 
study  and  scientific  research,  but  this  feature,  which  is  recognized  as 
of  immense  value,  may  be  amplified  to  the  fullest  extent  only  in  those 
institutions  supported  by  State  aid.  Ample  opportunity  for  original 
laboratory  investigation  should  obtain  in  sanatoria  conducted  for  the 
benefit  of  indigent  consumptives.  Upon  the  other  hand,  clinical  observa- 
tion of  a  high  order  of  merit  is  permitted  outside  of  institutions  to  physi- 
cians possessing  the  proper  equipment  and  ideals. 

In  appreciation  of  the  great  usefulness  of  sanatorium  management 
for  certain  carefully  selected  cases,  it  is  designed  to  discuss  merely  its 
medical  scope  for  non-indigent,  non-hopeless  consumptives,  regardless 
of  climatic  location.  Are  the  advantages  of  sanatorium  life  proportion- 
ate to  the  claims  presented  by  enthusiastic  advocates?  Have  these  in- 
.stitutions  justly  fulfilled  the  extravagant  assumptions  that  have  been 
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made  in  recent  years?  Paradoxic  as  it  may  appear,  the  propositions  are 
advanced  that  residence  within  a  closed  sanatorium  offers  to  a  class  of 
cases  the  best  possible  conditions  to  be  obtained,  and  that  summary 
recourse  to  complete  institutional  regime  is  distinctly  prejudicial  to  the 
best  interests  of  others.  These  differences  pertain  to  such  determining 
individual  factors  as  the  financial  status,  temperamental  peculiarities, 
and  domestic  conditions.  Other  considerations  which  may  justly  obtain 
in  certain  instances  are  the  possible  accommodations  to  be  secured  other 
than  institutional,  and  the  character  of  medical  counsel  to  be  obtained 
either  within  or  without  the  sanatorium. 

The  sole  claim  of  sanatorium  advocates  relates  to  the  degree  of 
success  possible  of  attainment  in  establishing  and  maintaining  a  per- 
fected system  of  disciplinary  regime.  An  unceasing  medical  super- 
vision is  sometimes  necessary  for  the  well-being  of  certain  cases,  while 
an  equal  amount  of  surveillance  is  distinctly  detrimental  to  the  best 
interests  of  others.  A  particular  regard  for  the  minutest  detail,  either 
within  or  without  an  institution,  is  possible  only  through  the  soli- 
citous attention  of  the  physician.  It  is  almost  purely  a  question  of 
personal  equation,  and  demands,  in  addition  to  a  masterful  familiarity 
with  tuberculosis,  a  certain  aptitude  for  the  peculiar  requirements  of  the 
position,  a  devotion  to  the  work  for  its  own  sake,  an  interested  regard 
for  the  slightest  welfare  of  the  patient,  broad  sympathy,  infinite  tact, 
intuitive  perception,  and  unyielding  firmness.  These  qualities  may  be 
utilized  for  the  benefit  of  the  consumptive  without  a  closed  institution, 
which  in  most  instances  is  a  valuable  adjuvant  rather  than  a  sine  qua  non. 
It  is  the  man,  not  the  institution,  influencing  the  degree  of  cooperation 
and  hearty  good-fellowship  between  physician  and  clientele,  which  alone 
can  insure  a  proper  disciplinary  control. 

By  as  much  as  it  is  not  the  sanatorium  alone,  but  also  the  attending 
physician  determining  the  influence  for  good,  by  the  same  token  must  it 
be  remembered  that  it  is  not  the  disease  to  be  considered  solely,  but  the 
invalid  as  well.  This  presupposes  the  consideration  of  other  than  purely 
medical  or  sociologic  features.  For  the  consumptive  the  question  of 
success  or  failure  frequently  depends  upon  the  ability  to  adapt  oneself 
to  unusual  conditions,  and  in  this  quality  the  invalid  is  often  found 
deficient.  The  wisdom  of  an  intelligent  modification  or  adjustment 
of  the  immediate  environment  to  satisfy  peculiar  individual  require- 
ments is  readily  apparent.  There  surely  is  not  implied  an  invariable 
necessity  of  confinement  within  sanatoria,  although  this  is  admittedly 
desirable  for  many  cases  otherwise  difficult  of  management.  In  addition 
to  intractable  cases,  patients  for  whom  institutions  are  particularly  ap- 
propriate are  those  with  such  limited  finances  as  to  preclude  the  acquire- 
ment of  satisfying  conditions  without  the  benevolent  aid  of  partially 
endowed  sanatoria.  The  founding  of  modest  establishments  of  this 
character,  providing  excellent  accommodations  for  worthy  consump- 
tives at  a  minimum  of  expense,  without  ostentatious  display  or  sole  regard 
for  beauty  of  architectural  design,  represents  the  most  substantial  form 
of  true  charity  and  practical  philanthropy. 

It  has  been  asserted  that  the  special  advantages  sometimes  accruing 
from  a  properly  conducted  sanatorium  are  not  altogether  inherent  in  the 
institution  itself.  The  erection  of  imposing  structures  and  the  laying 
out  of  beautiful  grounds  sometimes  represent  in  themselves  only  the 
taste  and  ambitions  of  the  founders,  rather  than  the  practical  needs  of 
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the  inmates.  Ample  porch  accommodations,  with  wise  provision  for 
private  balconies,  rooms  with  sunny  exposure,  proper  facilities  for  heat- 
ing and  ventilation,  and  finally  a  generous  tempting  cuisine,  of  vast 
importance  though  they  be,  are  none  the  less  to  be  secured  in  many 
instances  outside  of  closed  sanatoria.  The  attainment  of  suitable  sur- 
roundings and  conditions  is  frequently  most  difficult,  and  imposes  a  seri- 
ous tax  upon  the  time,  energy,  and  perseverance  of  the  medical  atten- 
dant; yet  in  most  communities  this  may  be  accomplished  through  the 
personal  attention  of  physicians  willing  to  recognize  their  obligations 
with  reference  to  such  details. 

Experience  has  taught  that  the  medical  adviser,  if  he  so  elects,  may 
devote  sufficient  supervisory  attention  to  his  patient  outside  an  institu- 
tion, and  through  the  exercise  of  painstaking  effort  may  inaugurate 
proper  methods  of  living  along  the  same  lines  as  in  well-regulated 


Fig.  177. — Summer  residence  used  annually  for  a  group  of  selected  patients. 


sanatoria.  Well-recognized  principles  of  management  may  be  enforced 
upon  a  smaller  scale,  and  frequently  more  to  the  actual  advantage  of  the 
pulmonary  invalid.  If  detailed  autocratic  supervision,  which  in  many 
cases  is  admittedly  indispensable  for  the  accomplishment  of  the  best 
results,  was  the  only  important  factor  involved  in  a  question  relating  to  the 
lives  of  unfortunates,  the  decision  would  be  invariably  made  in  favor  of 
the  closed  sanatorium  upon  some  remote  hilltop.  The  fact  remains, 
however,  that  to  the  consumptive  there  should  be  accorded  a  consistent 
regard  for  certain  other  fundamental  considerations.  In  spite  of  his 
bodily  infirmities  he  remains  a  human  being,  possessing  essential  pecu- 
liarities of  temperament  and  disposition  of  no  small  significance.  The 
factors  inherent  in  the  individual  are  sometimes  of  more  transcendent 
importance  than  the  tuberculous  infection.  A  problem  of  this  character 
cannot  always  be  adjusted  properly  by  a  summary  recourse  to  its  medical 
and  sociologic  aspects.  While  life  in  a  closed  sanatorium  is  perhaps  more 
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strictly  in  accordance  with  the  principles  of  modern  phthisiotherapeutic 
thought,  nevertheless,  in  its  every-day  application  to  special  cases,  its 
non-adaptability  is  not  infrequently  apparent. 

Attention  may  justly  be  directed  to  the  character  of  results  thus  far 
attained  through  the  influence  of  the  sanatorium  movement.  Its  advo- 
cates cite  the  diminished  death-rate  from  tuberculosis  in  recent  years  as 
a  striking  example  of  the  efficacy  of  these  institutions.  It  seems  doubtful 
if  this  assumption  is  quite  justified  from  statistical  evidence  alone.  The 
remarkable  decrease  in  the  mortality  rate  from  tuberculosis  in  New  York 
city  since  1886  is  assuredly  not  to  be  ascribed  to  the  establishment  of 
sanatoria,  but  rather  to  the  comprehensive  system  of  prevention  and  the 
administrative  ability  of  the  municipal  health  officers.  In  England  and 


Fig.  178. — Same  residence  as  preceding.     Section  of  porch  communicating  with  sleeping-room. 


Wales  very  few  sanatoria  were  in  existence  in  1885,  yet  the  mortality 
rate  from  tuberculosis  had  already  diminished  by  that  year  to  about 
one-half  of  what  it  had  been  in  1838.  The  proportion  is  reported  to  have 
been  39.9  per  10,000  in  1838,  30  in  1855,  25  in  1865,  22  in  1875, 18  in 
1885,  14  in  1895,  and  11.5  in  1905  (Bulstrode). 

In  England  the  local  government  authorized  Dr.  Bulstrode  to  visit 
the  public  institutions  of  that  country  and  report  upon  the  various 
aspects  of  the  sanatorium  question.  His  report  has  recently  been  ren- 
dered, and  embraces  the  results  of  five  years'  studious  investigation  by 
himself  and  colleagues.  He  finds  room  for  decided  encouragement  in  the 
immediate  results  of  sanatorium  treatment,  as  most  patients  were  found 
to  display  a  satisfactory  response  to  the  enforced  rest,  fresh  air,  and  im- 
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proved  food.  He  hesitates,  however,  to  express  an  opinion  as  to  its 
remote  or  ultimate  value.  He  insists  upon  the  extreme  unreliability  of 
statistics,  and  states  that  it  is  difficult,  if  not  impossible,  to  determine  by 
such  data  the  actual  value  of  sanatoria.  Such  a  conclusion  suggests  that 
a  correct  estimate  concerning  the  usefulness  of  sanatoria  in  this  country 
is  quite  out  of  the  question  upon  the  basis  alone  of  statistical  reports. 

It  may  be  questioned  if  the  uniformly  good  results  which  have  been 
reported,  demonstrating  the  value  of  sanatorium  treatment,  are  depen- 
dent entirely  upon  the  institution.  It  is  fair  to  assume  that  a  consider- 
ation of  vast  importance  relates  to  the  incipient  character  of  the  cases 
admitted  for  treatment.  Rejection  of  invalids  with  advanced  infection 
is  in  accordance  with  the  avowed  purpose  of  nearly  all  sanatorium  authori- 


179.— Another  view,  same  cottage. 


ties,  who  have  reported  statistical  observations.  It  is,  of  course,  natural 
that,  as  a  rule,  sanatoria  should  extend  a  welcome  only  to  such  cases  as 
offer  an  eminently  favorable  prognosis.  At  some  popular  institutions 
it  is  stated  that  patients  are  admitted  from  the  list  of  those  who  have 
passed  the  necessary  examination,  not  in  the  order  in  which  they  have 
applied,  but  according  to  their  physical  condition,  the  most  favorable 
cases  being  admitted  first.  A  review  of  the  annual  medical  reports 
emanating  from  several  of  the  sanatoria  in  this  country  has  recently 
shown  that  the  condition  is  described  as  favorable  in  an  exceedingly 
large  proportion  of  the  patients.  Digestion  was  unimpaired  in  the 
majority  of  cases  upon  admission,  the  average  maximum  temperature 
being  over  100°  F.  in  a  very  few  instances.  Many  are  reported  to  be 
without  tubercle  bacilli  upon  arrival.  Nearly  all  cases  were  practically 
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Fig.  180.— Mountain  residence  providing  excellent  accommodations  for  six  or 


eight  patients. 


Fig.  181. — Section  of  porch  of  same  house  as  preceding. 
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devoid  of  important  complications.  In  some  of  the  cases  admitted  to 
sanatoria  the  condition  is  of  so  doubtful  a  character  that  the  patients 
are  kept  under  observation  in  order  to  arrive  at  a  definite  diagnosis,  yet 
institutions  both  at  home  and  abroad  are  accepting  but  a  small  propor- 
tion of  the  consumptives  applying  for  admission.  It  has  been  shown  that 
in  this  country  and  Germany  sanatorium  accommodations  are  offered  to 
less  than  one-tenth  of  the  total  number  of  individuals  suffering  from 
tuberculosis.  Several  observers  have  reported  that  over  50  per  cent, 
of  the  patients  in  German  sanatoria  do  not  have  tubercle  bacilli  in  the 
sputum.  Attention  has  been  called  under  Prophylaxis  to  the  social 
and  economic  features  of  sanatoria  restricted  to  the  accommodation  of 
very  incipient  cases. 

It  is  difficult  to  understand  how  individuals  with  incipient  infection, 


Fig.  182. — Mountain  residence  with  sleeping  porches  upon  eastern  and  southern  exposures. 


without  temperature  elevation,  digestive  impairment,  or  other  complica- 
tions, and  frequently  without  bacilli,  can  require  upon  the  merits  of  their 
condition  that  degree  of  medical  attention  necessitating  residence  within 
a  closed  sanatorium.  As  regards  those  institutions  harboring  a  mis- 
cellaneous aggregation  of  consumptives,  it  would  appear  that  the  social 
conditions  could  not  be  such  as  to  promote  the  happiness  and  content- 
ment of  invalids. 

Aside  from  these  considerations,  which  surely  are  more  substantial 
than  sentimental,  may  be  mentioned  the  value  of  the  psychic  element  to 
be  observed  from  occasional  judicious  change  of  residence  and  immediate 
surroundings.  This  potent  influence  for  good  is  not  obtainable  under  the 
fullest  interpretation  of  the  so-called  institutional  regime.  As  the  result 
of  some  clinical  study  in  an  effort  to  recognize  essential  facts,  to  apply 
established  principles,  and  to  effect  a  mutual  interadaptation  of  indi- 
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Fig.  183. — Mountain  residence  providing  outdoor  sleeping  accommodations  for  ten  patients. 


Fig.  184. — Another  view  of  same  house.     Taking  the  cure  in  the  mountains. 
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viduals  to  special  conditions,  certain  conclusions  have  gradually  assumed 
shape.  The  conviction  has  thus  been  forced  that  for  many  cases  the  idea 
of  a  home  and  genuine  home  life  is  the  ideal  spirit  to  be  fostered,  together 


Fig   185. — Five-room  cottage  in  mountains  with  sleeping  porch, 


Fig.  186. — Another  five-room  cottage  in  the  mountains  with  sleeping  porch. 

with  a  judicious  amount  of  medical  control.  If  close  daily  supervision  of 
early  cases  is  not  invariably  demanded,  the  medical  adviser  may  exercise 
sufficient  personal  direction  over  his  patients,  if  he  so  elects,  in  private 
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abodes,  promoting  in  many  cases  the  happiness  and  social  welfare  of 
the  invalids.  The  careful  selection  of  a  residence  meeting  all  known 
requirements  as  regards  location,  sunshine,  porch  room,  and  outdoor 
sleeping  accommodations,  the  wisest  grouping  of  a  chosen  few  with 


Fig.  187. — Six-room  cottage  in  mountains,  with  outdoor  sleeping  accommodations  upon  three  sides 


Fig.  188. — Small  cottage  with  sleeping  porch 


reference  to  congeniality,  temperamental  peculiarities,  tastes,  stage  of 
the  disease,  and  financial  ability,  the  presence  of  a  competent  housekeeper 
and  nurse,  and  finally  the  directing  influence  of  a  non-resident  medical 
attendant,  must  afford  a  combination  sufficient  to  produce  satisfying 
results.  This  plan  obviates  many  of  the  disadvantages  incident  to  the 


THE   SCOPE    OF   THE    SANATORIUM    AS    A    THERAPEUTIC   FACTOR       801 


Fig.  189. — Small  cottages  with  sleeping  porches. 


Fig.  190.— "Rock  Rest." 
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aggregation  of  consumptives,  and  is  particularly  advantageous  for  people 
of  refinement  who  object  to  the  personal  contact  with  a  large  number  of 
invalids,  which  is  almost  unavoidable  in  sanatoria.  Not  only  is  it  pos- 
sible to  secure  more  privacy  upon  protected  verandas,  but  also  to  a  greater 
degree  rest  and  repose,  so  essential  to  the  well-being  of  invalids.  An 
unbroken  period  of  quiet  outdoor  living  is  thus  obtained,  personal  com- 
fort subserved,  and  hygienic  regulations  obeyed.  In  accordance  with 
this  arrangement  nearly  all  of  the  objectionable  features  of  sanatoria  are 
avoided  and  the  general  atmosphere  is  more  nearly  that  of  the  home. 
In  such  establishments  is  found  a  combination  of  the  sanatorium  and  the 
so-called  "home  treatment"  of  tuberculosis.  By  the  latter  term  as 
popularly  applied  is  meant  the  enforcement  of  the  hygienic  and  dietetic 


Fig.  191. — Small  inexpensive  cottages. 


management  to  the  fullest  possible  extent  in  the  home  of  the  patient. 
While  such  application  may  be  difficult  or  quite  impossible  in  the  homes 
of  the  very  poor,  satisfactory  facilities  for  a  suitable  mode  of  living  among 
other  classes  may  often  be  obtained  by  the  exercise  of  a  little  ingenuity. 
When  to  excellent  outdoor  accommodations  there  are  added  a  pleasant 
environment,  the  best  of  food,  and  sufficient  medical  supervision,  the 
opportunities  for  improvement  appear  unsurpassed.  In  Fig.  177  is 
shown  a  summer  residence  peculiarly  adapted  to  the  needs  of  a  few  pa- 
tients. The  house,  octagonal  in  shape,  is  entirely  surrounded  by  a 
screened  porch,  which  is  divided  into  sections  by  intervening  wire  screen- 
ing and  adjustable  awnings. 

The  medical  control  should  not  be  permitted  to  predominate  offen- 
sively, but  should  continue  as  a  non-intrusive  factor  in  the  constant 
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physical  guidance  of  the  temporary  household.  It  seems  unnecessary  to 
more  than  mention  the  improved  psychic  effect  of  such  an  environment, 
which  exercises  a  potent  influence  upon  many  pulmonary  invalids.  In 
this  manner  much  of  the  ennui  and  nostalgia,  with  resulting  general 
depression,  so  frequently  observed  in  institutions,  may  be  effectually 
obviated.  On  the  other  hand,  to  those  previously  unaccustomed  to 
separation  from  home,  sanatorium  sojourn  is  often  utterly  beyond  then- 
powers  of  individual  adaptation.  In  pursuance  of  the  foregoing  ideas 
it  has  been  my  custom  for  many  years  to  provide  suitable  accommo- 
dations for  patients  in  residences  appropriate  for  varying  classes. 
These  abodes  are  selected  either  on  the  outskirts  of  Denver  or  in  the 
mountains  of  Colorado,  according  to  the  season.  This  grouping  of 


Fig.  192. — Six-room  cottage,  somewhat  primitive,  but  quite  comfortable  and  with  ample  porch 

room. 

patients,  particularly  during  the  warmer  weather,  in  the  midst  of  new 
surroundings,  has  been  found,  as  a  rule,  especially  advantageous.  As  a 
result  of  the  constant  attendance  of  an  efficient  nurse,  a  suitable  regime 
is  maintained  somewhat  along  the  lines  of  a  cottage  sanatorium.  Some 
idea  as  to  the  private  accommodations  for  patients  of  this  class  may  be 
afforded  by  reference  to  the  accompanying  photographs. 

The  preceding  course  of  remark  is  intended  to  apply  to  invalids 
seeking  climatic  advantages  away  from  home,  but  does  not  refer  to 
exceptionally  intractable  cases.  Among  patients  of  the  latter  class, 
autocratic  control  is  urgently  indicated,  the  routine  discipline  of  well- 
regulated  sanatoria  being  found  subservient  to  implicit  obedience  and 
hence  conducive  to  best  results.  The  necessity  of  careful  individualiza- 
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tion  is  thus  apparent,  the  most  suitable  environment  for  one  being  quite 
inappropriate  for  another. 

Apropos  of  the  foregoing  considerations,  it  is  of  interest  to  compare 
the  advantages'  of  the  sanatorium  with  certain  objectionable  features 
relating  to  the  care  of  pulmonary  invalids  in  health  resorts  when  accom- 
panied by  members  of  the  immediate  family.     Under  such  circumstances, 
obvious  difficulty  is  experienced  in  many  instances  in  securing  an  atmos- 
phere of  complete  repose.     In  addition,  the  continuous    presence    of 
relatives  is  frequently  found  inimical  to  perfect  discipline.     Disturbing 
factors  arise  by  virtue  of  the  conflicting  opinions  sometimes  entertained 
by  a  parent,  husband,  or  wife  regarding  the  appropriateness  of  the  regime, 
and  by  the  lack  of  insistence  upon  conformity  to  prescribed  instructions. 
The  physician  is  likely  to  be  seriously  handicapped  by  the  stubbornness 
and  perversity  of  accompanying  relatives,  whose  temperamental  peculi- 
arities and  disposition  may 
.-••      demand  the  display  of  more 
tact,  discretion,  and  firmness 
^»  than  the  control  of  the  pa- 

tient.     Unwarranted    pet- 

'Hfe-**5*  J^      tmS>   condolence,  or   indul- 

gence is  responsible  in  many 
instances  for  serious  retar- 
dation of  recovery.  Pro- 
vided relatives  evince  a 
cheerful  acceptance  of  the 
instructions  detailed  by  the 
physician,  it  frequently  fol- 
lows that,  despite  their  cor- 
dial acquiescence,  the  pa- 
tient is  wont  to  refuse  to 
near  ones  that  implicit  obe- 
dience which  could  other- 
wise be  obtained.  The  in- 
fluence of  home  life,  even 
through  no  negligence  or 
perversity  of  judgment  on 
the  part  of  the  family,  is 
sometimes  responsible  for 
unfortunate  laxity  of  disci- 
pline. In  addition  to  the  occasional  likelihood  of  physical  or  social  in- 
dulgence, the  hours  of  rest  in  the  open  air  are  less  apt  to  remain  undis- 
turbed, and  the  ingestion  of  food,  upon  the  whole,  less  satisfactory.  It 
is  unnecessary  to  state  that  these  objections  do  not  invariably  obtain, 
the  efforts  of  the  physician  in  some  cases  being  vigorously  reinforced  by 
accompanying  relatives.  In  undertaking  the  management  of  pulmonary 
invalids,  particularly  serious  cases,  in  private  houses,  it  is  desirable  to 
secure  the  services  of  a  forceful,  quiet,  and  discreet  nurse,  through  whose 
tact  and  firmness  there  may  be  secured  implicit  compliance  with  direc- 
tions. Given  an  atmosphere  of  repose  and  contentment  in  a  well-chosen 
house,  satisfactorily  provided  with  porch  accommodations  and  an  abun- 
dance of  appetizing  food  prepared  in  accordance  with  individual  tastes, 
the  physician  is  in  a  position  to  elaborate  a  full  conception  of  institu- 
tional regime, 


Fig.  193. — Small  cottage  with  excellent  porch  accommo- 
dations. 
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An  economic  phase  of  the  sanatorium  movement  is  worthy  of  pass- 
ing mention.  It  appears,  from  a  practical  standpoint,  that  more  bene- 
ficent results  may  be  attained  by  the  construction  of  a  greater  number  of 
tuberculosis  dispensaries,  and  by  the  more  generous  maintenance  of  anti- 
tuberculosis  societies  than  by  the  expenditure  of  extravagant  sums  of 
money  for  the  erection  of  magnificent  public  or  private  sanatoria.  The 
absurdity  of  erecting  an  imposing  structure  for  the  ostensible  purpose 
of  housing  patients  with  most  incipient  infection  without  constitutional 
impairment  who  are  enjoined  to  remain  constantly  out  of  doors  is  quite 
apparent.  The  cost  of  such  institutions  is  assuredly  out  of  all  proportion 
to  the  benevolent  results.  On  the  other  hand,  at  a  less  expense,  endur- 
ing benefits  can  be  obtained  through  the  establishment  of  modest  dis- 
pensaries. Protest,  therefore,  should  be  made  against  the  unreasonable 
expenditure  of  public  money  for  costly  buildings,  which,  in  many  in- 
stances, are  injudiciously  located  in  damp,  moist  regions  or  in  immediate 


Fig.  195. — View  of  mountain-range  from  porches  of  summer  cottages. 

proximity  to  large  centers  of  population.  It  frequently  happens  that 
in  proportion  as  the  cost  for  construction  is  excessive,  the  funds  for 
maintenance  are  insufficient.  This  is  particularly  true  of  several  promi- 
nent sanatoria  in  England  and  America.  It  should  be  emphasized 
that  no  practical  advantages  to  the  consumptive  accrue  from  elaborate 
details  of  construction  or  superfluous  equipment. 

Despite  ample  facilities  for  the  accommodation  of  tuberculous  pa- 
tients in  England,  the  King's  sanatorium  near  Midhurst  has  been  re- 
cently completed  at  an  approximate  expense  of  $1,000,000.  The  out- 
lay in  many  respects  was  not  strictly  demanded,  yet  no  provision  was 
made  for  the  admission  of  cases  which  were  not  entirely  charitable. 
The  cost  of  the  Beelitz  Sanatorium  near  Berlin  is  even  more  prodigious. 
Three  million  dollars  have  been  expended  for  its  construction,  with  pro- 
vision, however,  for  600  beds.  It  is  hardly  necessary  to  present  photo- 
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graphs  of  the  various  sanatoria  in  this  country  and  abroad  in  order  to 
illustrate  the  beauty  of  architectural  design  and  the  general  magnificence 
of  construction.  The  majority  of  readers  are  already  quite  familiar  with 
the  general  features  of  American  sanatoria,  the  most  modern  of  which  pos- 
sess administration  offices  in  close  proximity  to  the  buildings  devoted 
to  the  housing  of  patients.  Private  sleeping  balconies  communicating 
directly  with  an  inside  chamber  are  provided  almost  invariably,  while 
protection  is  afforded  in  extremes  of  weather  from  the  summer  heat 
and  the  winter  storms.  It  is  important  that  all  rooms  occupied  by 
consumptives  should  be  spacious,  sunny,  and  well  ventilated.  These  con- 
siderations are  particularly  important  with  respect  to  a  common  dining- 
room,  in  which  the  air  during  the  winter  season  is  likely  to  become  notice- 
ably foul.  Porches  should  be  constructed  in  nearly  all  available  places, 
especially  in  protected  corners,  in  order  that  shelter  may  be  secured 
when  necessary  from  sun,  wind,  snow,  and  rain. 

Waiving  any  mention  of  climatic  considerations,  it  is  important 
that  due  attention  be  given  to  the  matter  of  location.  If  the  teaching 
for  years  as  to  the  efficacy  of  fresh  air  is  correct,  it  is  essential  that  in- 
stitutions designed  for  the  exclusive  aid  of  consumptives  should  be 
so  situated  as  to  render  the  greatest  possible  benefit.  It  is  important 
that  sanatoria  should  be  located  apart  from  densely  populated  districts, 
and  preferably  in  mountainous  regions,  rather  thantupon  the  lowlands. 
The  site  for  the  institution  should  not  be  selected  upon  the  extreme  crest 
of  an  elevated  region,  on  account  of  the  unnecessary  exposure  to  severe 
winds.  For  the  same  reason  its  location  upon  the  unprotected  plains, 
particularly  in  the  higher  altitudes,  is  peculiarly  inappropriate,  no  natural 
shelter  being  afforded  from  the  heat  of  the  sun  during  the  summer  months, 
and  from  the  boisterous  wind  occasionally  prevailing  at  other  seasons. 
Certain  disadvantages  also  accrue  from  placing  the  buildings  in  deep 
valleys,  on  account  of  the  lesser  hours  of  sunshine  and  the  greater  ten- 
dency to  dampness,  with  inferior  drainage.  An  ideal  site  for  a  sana- 
torium, or,  in  fact,  for  all  buildings  especially  designed  for  pulmonary 
invalids,  should  be  upon  the  southern  slope  of  a  hill  or  near  the  base  of  a 
moderately  high  mountain.  In  order  to  afford  shelter  from  the  prevailing 
winds  the  buildings  should  be  located,  according  to  regional  weather 
conditions,  either  to  the  east  or  west  of  a  spur  extending  southward. 
It  is  still  more  advantageous  if  the  mountain  rises  to  a  considerable 
distance  in  the  far  background,  even  to  a  height  of  several  hundred  feet, 
as  shown  in  the  accompanying  illustration  of  a  private  residence  (Fig. 
194).  The  soil  should  be  dry,  porous,  and  sandy,  although  a  rocky  for- 
mation is  not  undesirable.  On  account  of  the  necessity  of  irrigation 
in  dry  climates,  no  elaborate  attempt  should  be  made  to  beautify  the 
grounds  by  laying  out  expansive  lawns,  or  by  disposing  flower-gardens 
in  the  immediate  vicinity  of  the  sanatorium,  although  such  ornamen- 
tation greatly  adds  to  the  outward  attractiveness  of  the  institution. 
Undoubted  benefit  accrues  to  the  pulmonary  invalid  from  a  pleasing 
landscape.  Attractive  views,  combining  land  and  sky  effect,  contribute 
to  a  remarkable  degree  in  breaking  an  unceasing  monotony.  Definite 
inspiration  and  elevation  of  spirits  are  not  infrequently  afforded  by  the 
sublimity  of  scenic  grandeur  witnessed  in  mountain  resorts.  In  Fig.  195 
is  shown  the  delightful  view  afforded  from  the  porches  of  cottages  for 
consumptives  at  Estes  Park,  Colorado. 
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CHAPTER  XCIX 

THE    ROLE    OF    CLIMATE    IN    THE    TREATMENT    OF    PUL- 
MONARY TUBERCULOSIS 

IN  discussing  the  importance  of  an  open-air  existence  in  a  previous 
chapter,  brief  allusion  was  made  to  the  vagaries  of  opinion  entertained 
regarding  the  value  of  fresh  air,  to  the  apparent  exclusion  of  all  other 
atmospheric  influences.  Early  in  the  general  consideration  of  treat- 
ment, attention  was  called  to  the  acceptance  of  unsound  principles  from 
time  to  time  by  the  medical  profession.  No  more  unfortunate  delu- 
sion has  appeared  than  belief  in  the  equal  suitability  of  all  climates 
for  the  management  of  tuberculosis.  Although  the  substantial  value 
of  certain  combined  atmospheric  attributes  characteristic  of  localities 
has  been  recognized  from  the  earliest  days  of  medicine,  and  continuously 
attested  by  the  irresistible  logic  of  clinical  experience,  a  somewhat  bitter 
iconoclasm  has  been  exhibited  in  late  years  concerning  the  beneficial 
influence  of  climate.  There  has  even  arisen  a  tendency  to  renounce 
completely  its  value  as  a  therapeutic  factor,  the  opponents  offering  the 
contention  that  an  open-air  existence,  regardless  of  essential  meteorologic 
conditions,  represents  the  sole  important  desideratum. 

An  inquiry  instituted  for  the  purpose  of  determining  what  foundation, 
if  any,  exists  for  the  inculcation  of  such  belief,  discloses  an  utter  disregard 
for  scientific  principles  or  established  clinical  facts.  The  position  of 
climate  as  a  factor  of  exceeding  value  in  the  treatment  of  consumption 
can  never  be  assailed  by  the  mere  expression  of  opinion.  No  dictum 
is  worthy  of  general  acceptance  if  inspired  by  other  than  a  disinterested 
desire  for  truth.  The  only  rational  basis  either  for  faith  or  for  disbelief 
in  the  efficacy  of  climate  must  exist  in  the  fundamental  logic  of  clinical 
facts  supported  by  broad  practical  deductions  founded  upon  a  study  of 
atmospheric  phenomena  and  meteorologic  laws.  A  renunciation  of 
climatic  truths  is  justified  only  by  the  submission  of  demonstrable  data 
sufficient  to  constitute  irrefutable  negative  evidence.  In  view  of  the 
accumulating  testimony  concerning  the  physiologic  effect  of  climate, 
and  the  mass  of  clinical  evidence  already  adduced  in  substantiation  of 
such  an  influence,  it  almost  appears  that  the  burden  of  proof  rests  with 
any  who  may  have  indulged  in  more  or  less  violent  repudiation. 

There  are  but  two  arguments  worthy  of  consideration,  to  be  advanced 
by  the  opponents  of  climate:  first,  the  knowledge  that  some  cases  of 
tuberculosis  ultimately  recover  in  any  locality,  as  the  result  of  a  proper 
outdoor  regime;  secondly,  that  some  fail  to  secure  good  results  although 
subjected  to  a  pronounced  change  of  climatic  conditions. 

The  first  proposition  relates  to  the  occasional  arrest  of  a  disease  formerly 
supposed  to  be  almost  entirely  hopeless.  Considerable  optimism  is 
naturally  to  be  expected  from  the  recognition  of  such  beneficent  possi- 
bilities for  early  cases,  through  the  influence  of  a  properly  conducted 
method  of  living.  Consumption,  however,  irrespective  of  climate,  may 
become  arrested  in  some  instances,  despite  unhygienic  surroundings, 
undue  exposure,  insufficient  food  or  clothing,  and  financial  distress,  an 
important  factor  in  the  evolution  of  complete  arrest  being  the  measure 
of  inherent  individual  resistance.  The  sequence  of  thought  is  plain 
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to  the  effect  that,  even  in  unfavorable  locations,  a  certain  proportion  of 
early  cases  must  inevitably  get  well  upon  simple  change  of  environment 
and  mode  of  living.  This  does  not  necessarily  imply  that  such  change 
alone  is  all-sufficient  for  general  application,  but  indicates  merely  that 
in  some  incipient  cases  important  modifications  of  previous  conditions 
and  surroundings  may  turn  the  balance  temporarily  in  favor  of  recovery. 
In  many  instances  the  predominant  factor  consists  of  the  personal  super- 
vision of  hygienic  details,  the  importance  of  which  is  not  open  to  dispute. 

The  overwhelming  evidence  that  consumption  is  sometimes  arrested 
in  unsuitable  regions  is  far  from  predicating  the  assumption  that  climate  is 
of  no  value  for  the  enormous  remaining  number  of  pulmonary  invalids. 
As  well  might  it  be  inferred  that  because  some  patients  recover  from 
various  diseases  without  medication,  judicious  recourse  to  drugs  is  in  all 
instances  of  no  avail.  Carefully  directed  mental  suggestion  has  been 
found  of  therapeutic  efficacy  among  a  class  of  nervous  invalids,  but  the 
recognition  of  this  scientific  principle  affords  no  justification  for  the 
development  of  a  system  of  religious  belief  suitable  for  the  cure  of  bodily 
ills.  In  other  words,  the  recognition  of  the  possible  benefit  accruing  to 
individuals  having  complaints  does  not  warrant  the  assumption  that  this 
cult  is  applicable  to  disease.  The  analogy  suggested  between  apparent 
supernatural  healing  and  the  utter  repudiation  of  climatic  influence  for 
consumptives  is  more  real  than  imaginary,  the  principle  invoked  in  either 
instance  being  the  acceptance  of  a  demonstrable  truth,  but  an  utter 
misinterpretation  of  its  significance  and  applicability.  The  fact  that 
invalids  occasionally  recover  from  incipient  tuberculosis  without  climatic 
change,  is  no  more  to  be  considered  as  an  argument  against  the  wisdom 
of  its  intelligent  application  in  individual  cases,  than  is  the  recovery 
without  operation  of  a  given  patient  with  appendicitis  to  be  considered  a 
reflection  upon  the  general  expediency  of  surgical  interference. 

The  second  consideration  leading  to  pronunciamentos  regarding  the 
non-efficacy  of  climate,  relates  to  the  not  infrequent  failure  to  secure 
arrest  in  favorable  regions.  That  grievously  unfortunate  conditions 
bestrew  the  path  of  many  victims  of  tuberculosis  in  health  resorts  no 
physician  of  experience  in  such  localities  can  deny.  It  is  important  to 
inquire  as  to  the  underlying  causes  of  the  distress  observed  in  climates 
popularly  believed  to  possess  some  direct  influence  upon  pulmonary 
invalids.  The  fact  is  at  once  developed  that  there  are  sent  annually 
to  health  resorts  a  considerable  number  of  phthisical  patients  who 
should  have  been  permitted  to  end  their  days  at  home.  It  is  also  appar- 
ent to  the  experienced  observer  that  in  many  instances  but  little  judgment 
is  displayed  in  the  selection  of  a  locality  appropriate  for  the  individual 
needs  of  those  who,  upon  the  merits  of  their  condition,  require  climatic 
change.  As  will  be  shown  presently,  the  utmost  discrimination  and  acu- 
men must  be  exhibited  in  each  case  in  determining  the  cardinal  principles 
upon  which  the  choice  of  climate  should  be  based. 

There  is  no  single  climate  applicable  to  all  cases  of  consumption. 
The  peculiarities  of  temperament,  the  ever-varying  combinations  of 
physical  signs,  the  associated  disturbance  of  circulation,  digestion,  and 
elimination,  and  the  financial  status  furnish  a  combination  that  must 
be  adjudged  in  relation  to  the  known  physiologic  effect  of  the  various  climates 
and  the  therapeutic  action  to  be  desired.  In  many  cases  failure  to  attain 
the  best  results  from  climatic  change  is  undoubtedly  occasioned  by 
lack  of  familiarity  with  the  predominating  atmospheric  attributes  in 
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different  localities,  and  their  physiologic  effect  upon  an  organism  modified 
by  disease  and  by  previous  environment. 

Although  the  unsuitability  of  a  particular  climate  is  often  a  potent 
cause  for  ultimate  disaster,  this  feature  per  se  does  not  fully  explain  the 
deplorable  results  forced  upon  the  observation  of  physicians  in  health 
resorts.  It  should  be  borne  in  mind  that,  in  a  vast  majority  of  instances, 
failure  takes  place  not  because  of  climatic  change,  but  in  spite  of  it, 
the  essential  factor  in  determining  the  final  issue  being  the  complete 
non-conformity  to  hygienic  principles  of  living.  An  astonishingly 
large  number  of  patients  are  led  to  avail  themselves  of  the  supposed 
advantages  of  an  injudiciously  selected  climate,  without  the  slightest 
appreciation  of  the  nature  and  extent  of  their  personal  responsibilities. 
Some  are  entirely  uninstructed  or,  at  best,  are  without  that  degree  of 
medical  supervision  which  insures  compliance  with  directions.  Others, 
as  the  result  of  irrational  advice,  are  impelled  to  indulge  in  various  ex- 
cesses sufficient  to  destroy  even  a  remote  possibility  of  recovery.  A  very 
considerable  number  of  ignorant,  frivolous,  and  impatient  consumptives 
float  like  veritable  flotsam  and  jetsam  upon  their  own  initiative,  drifting 
aimlessly  from  one  resort  to  another.  Such  patients  are,  as  a  rule,  but 
slightly  amenable  to  judicious  governing  influences,  and  come  under 
medical  observation  only  at  times  of  acute  manifestations. 

In  former  years  climatic  change  was  often  advised  regardless  of  the 
constitutional  condition  of  the  patient,  or  of  the  extent  and  activity  of 
the  disease.  Localities  possessing  radically  different  climatic  conditions 
were  indiscriminately  recommended  to  phthisical  patients.  Invalids 
chancing  to  consult  a  number  of  physicians  before  directing  their  steps 
toward  a  distant  clime,  might  have  been  ordered,  according  to  the  choice 
of  their  advisers,  to  such  widely  differing  regions  as  Colorado  and  the 
Bermudas,  Florida  and  the  Adirondacks,  New  Mexico  and  portions  of 
North  and  South  Carolina,  California  and  Arizona.  It  is  obvious  that, 
if  the  climatic  conditions  peculiar  to  one  of  these  localities  are  adapted 
to  special  individual  needs,  some  of  the  other  regions  must  be  less  favorable 
in  their  influence,  if  not  distinctly  prejudicial. 

The  errors  of  judgment  which  have  been  displayed  in  the  selection 
of  climate  have  served  only  to  accentuate  the  unfortunate  results  of 
deferred  diagnosis.  Temporizing  delay  on  the  part  of  the  physician 
after  the  nature  of  the  condition  has  become  established  is  explanatory, 
in  large  measure,  of  the  indifferent  success  attained  after  removal  to 
favorable  climates.  It  is  also  responsible  to  a  considerable  extent  for 
the  reflections  unjustly  cast  upon  the  utility  of  climatic  change. 

Ill-considered  advice  with  reference  to  the  policy  of  therapeutic 
management  has  many  times  been  imparted  by  medical  attendants, 
at  home  and  in  health  resorts.  Until  recent  years  it  has  been  no  uncommon 
experience  in  favorable  climates  to  observe  patients  who  have  been  ad- 
monished to  avoid  doctors,  to  climb  mountains,  to  ride  horseback,  and 
to  drink  whisky.  Some  physicians,  in  sending  their  patients  away 
from  home,  have  seen  fit  to  issue  instructions  as  to  the  entire  future 
conduct  of  the  patient.  Many  invalids  have  been  told  to  beware  of 
medical  advice,  or  at  most  to  secure  an  opinion  as  to  results  obtained 
only  upon  the  lapse  of  several  months  after  arrival.  Many  of  these, 
as  a  direct  outcome  of  the  injudicious  counsel  of  their  home  advisers  with 
reference  to  exercise,  work,  or  manner  of  living,  are  compelled  to  seek 
medical  aid  much  sooner  than  anticipated.  The  reputation  of  climate 
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has  also  been  made  to  suffer  for  numerous  errors  of  professional  judgment 
committed  by  resident  physicians.  It  is  idle  to  comment  upon  the 
itinerant,  non-ethical  talent  sometimes  assuming  to  exercise  jurisdiction 
over  the  physical  destinies  of  the  consumptive  in  health  resorts.  It  is 
apparent  that  medical  counsel  received  from  these  sources  has  too  often 
been  delivered  without  the  incumbrance  of  knowledge  or  the  handicap  of 
conscience. 

In  but  comparatively  recent  years  has  the  necessity  for  rational  liv- 
ing been  insisted  upon  by  medical  observers.  In  any  discussion  bearing 
upon  the  relative  merits  of  climatotherapy  and  the  so-called  home  treat- 
ment, due  cognizance  should  be  taken  of  the  fact  that  the  doctrine  of 
hygienic  living  was  early  emphasized  by  medical  workers  in  favorable 
climates.  Largely  through  their  efforts  the  profession  has  been  taught 
the  importance  of  rational  living,  and  advised  concerning  the  role  of 
climate  as  a  valuable  adjuvant  to  other  measures  of  therapeutic  manage- 
ment. During  the  past  decade  an  unceasing  endeavor  has  been  made  by 
observers  in  healthful  localities  to  inculcate  among  general  practitioners 
a  degree  of  familiarity  with  the  practical  side  of  climatotherapy.  Numer- 
ous appeals  have  been  made  for  the  exercise  of  a  wise  discrimination 
concerning  the  character  of  cases  permitted  to  journey  to  a  distant 
land. 

The  non-recognition,  in  former  years,  of  the  importance  attaching  to 
hygienic  details,  is  being  replaced  by  a  tendency  to  exalt  the  value  of 
a  suitable  regime  far  above  the  influence  of  climate.  An  unfortunate 
phase  of  American  life  is  the  tendency  to  go  to  extremes.  Once  awakened 
to  the  importance  of  strict  hygienic  methods,  the  medical  profession  has 
been  prone  to  accept  this  feature  as  the  chief  therapeutic  indication.  No 
greater  menace  to  the  welfare  of  the  consumptive  now  exists  than  the 
further  development  of  the  delusion  regarding  the  futility  of  climatic 
change.  It  is  not  surprising,  however,  in  view  of  the  incontestable 
merits  of  properly  regulated  methods  of  living  in  any  locality,  and  the 
many  causes  for  failure  in  health  resorts,  that  an  inclination  is  displayed 
to  regard  fresh  air,  without  reference  to  modifying  conditions,  as  the  sole 
atmospheric  desideratum.  The  fallacy  of  such  reasoning  is  apparent 
upon  consideration  of  the  affirmative  aspects  of  climatic  influence. 

Affirmative  Evidence. — The  evidence  upon  which  there  may  be 
returned  a  final  verdict  as  to  the  beneficent  role  of  climate  is  found: 
(1)  in  the  known  physiologic  effect  produced  by  various  climatic  attri- 
butes, either  separately  or  jointly;  (2)  in  the  unimpeachable  testimony 
presented  as  a  result  of  impartial  clinical  observation. 

Preliminary  to  any  review  of  the  demonstrable  influence  of  atmos- 
pheric conditions  upon  the  human  organism,  it  is  well  to  define  what 
is  meant  by  climate,  and  to  enumerate  its  essential  factors.  Reference 
to  the  views  entertained  by  numerous  meteorologists  suggests  the  follow- 
ing definition  of  climate,  i.  e.,  the  characteristic  weather  totality  of  a 
region,  resulting  from  the  combined  effect  of  all  the  meteorologic  phe- 
nomena which  influence  vegetable  production  and  animal  development. 
This  definition  suggests  the  immediate  influence  of  the  sum  of  atmos- 
pheric conditions  upon  the  vitality,  comfort,  and  intellectual  develop- 
ment of  individuals.  In  truth,  no  other  single  factor  in  the  environ- 
ment of  a  people  is  endowed  with  power  to  influence  their  health,  material 
welfare,  and  future  destinies  to  such  an  extent  as  climate.  Its  molding 
effect  upon  character  and  disposition  has  been  recognized  for  ages,  not- 


812  PROPHYLAXIS,    GENERAL    AND    SPECIFIC   TREATMENT 

withstanding  the  fact  that  essential  differences  in  this  respect  have  been 
attributable  in  part  to  national  characteristics.  It  cannot  be  denied 
that  the  physical  condition  of  the  atmosphere,  with  its  direct  effect  upon 
the  flora  and  fauna  of  any  region,  establishes  to  some  extent  the  nature  of 
industrial  pursuits,  determines  to  a  degree  the  character  of  physical  and 
intellectual  development,  and  profoundly  modifies  racial  peculiarities. 

Convincing  testimony  as  to  the  unfailing  influence  of  climate  in 
stamping  characteristic  differences  upon  the  same  people,  amid  diverse 
atmospheric  conditions,  is  found  in  a  comparison  of  the  predominating 
qualities  exhibited  in  remote  localities  by  a  single  race.  Differences  of 
character  displayed  by  the  northern  and  southern  inhabitants  of  Germany, 
Russia,  Spain,  France,  Italy,  and  China,  to  which  Huggard  has  called 
attention,  are  paralleled  by  the  exhibition  of  similar  modifications  of 
development  and  disposition  between  the  northern  and  southern  people 
of  the  United  States. 

History  is  replete  with  instances  of  unsuccessful  effort  in  the  way 
of  colonization  in  strange  climates,  although  the  initial  conquest  was 
irresistible,  the  subsequent  occupation  unopposed,  and  the  reinforcement 
of  population  continuous.  Failure  of  racial  acclimatization,  even  after 
the  lapse  of  several  generations  of  endeavor,  has  resulted,  to  a  great 
extent,  from  inability  of  nations  to  adapt  themselves  to  weather  con- 
ditions markedly  dissimilar  to  those  to  which  they  have  been  accus- 
tomed. 

The  combined  atmospheric  phenomena  commonly  described  as  weather 
bear  reference  chiefly  to  variations  of  heat  and  cold,  moisture  and  dry- 
ness,  the  direction  and  velocity  of  the  wind,  atmospheric  pressure,  and 
the  amount  of  sunshine.  These  attributes  of  climate,  which  are  of 
especial  importance  to  students  of  phthisiotherapy  and  climatology, 
are  the  result  of  such  causative  factors  as  latitude  and  altitude,  the  char- 
acter of  the  soil,  rainfall,  extent  of  frost,  and  the  distribution  of  air-cur- 
rents. From  the  standpoint  of  the  physician,  it  is  unnecessary  to  dwell 
even  briefly  upon  the  underlying  influences  responsible  for  the  creation 
of  the  various  atmospheric  conditions.  Interest  centers  more  particularly 
upon  the  several  constituent  attributes  of  climate,  and  their  effect  upon 
physiologic  functions  of  the  body.  Such  inquiry  is  more  pertinent  to 
the  purposes  of  climatotherapy  than  is  a  detailed  consideration  of  the 
many  fundamental  agencies  involved  in  the  production  of  climate. 

Among  the  climatic  attributes  capable  of  exerting  a  profound  influ- 
ence upon  the  animal  organism,  a  place  of  some  importance  by  popular 
accord  has  been  assigned  to  the  chemic  and  bacteriologic  purity  of  the 
air.  Insistence  upon  chemic  purity  of  the  atmosphere  as  a  sine  qua  non 
for  the  health  of  individuals  presupposes  the  idea  that  the  actual  com- 
position of  the  air  is  subject  to  considerable  variation  in  different  loca- 
tions. This  notion  as  to  differences  in  the  relative  amount  of  oxygen, 
nitrogen,  carbonic  acid,  and  other  ingredients  has  been  found  to  be 
erroneous,  save  in  relation  to  confined  spaces,  where  the  complete  diffu- 
sion of  gases  is  prevented  and  the  influence  of  wind  is  altogether  absent. 
By  virtue  of  the  latter  agencies  the  chemic  composition  of  the  atmosphere 
is  subject  to  almost  inappreciable  variation.  This  has  been  demon- 
strated in  the  immediate  vicinity  of  large  cities,  upon  the  isolated  plains, 
and  in  close  proximity  to  dense  forests.  In  the  neighborhood  of  popu- 
lous districts  the  air  is  often  polluted  by  solid  particles  of  inorganic  dust. 
In  such  localities  a  potent  factor  for  atmospheric  contamination  is  the 
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emanation  of  smoke  from  large  chimneys.  Bacteriologic  impurities, 
although  present  to  a  less  extent  in  the  still  air  of  sparsely  settled  regions, 
may  impregnate  the  air  of  the  country  as  well  as  of  the  city.  While  the 
deleterious  effects  of  chemic  atmospheric  impurities  in  ill-ventilated  apart- 
ments, and  of  dust  contamination  or  bacteriologic  pollution  in  densely 
populated  districts,  are  too  apparent  for  further  comment,  the  elementary 
composition  of  the  air  is  devoid  of  practical  significance  with  reference  to 
a  consideration  of  climate. 

PHYSIOLOGIC  CONSIDERATIONS 

The  utmost  interest  attaches  to  a  conception  of  the  manner  in  which 
the  system  is  affected  by  the  various  combinations  of  atmospheric  con- 
ditions. In  reviewing  the  physiologic  action  of  the  several  climatic 
attributes  upon  the  organism,  brief  mention  will  be  made  of  the  more 
important  conclusions  which  have  been  recorded  as  the  result  of  much 
systematic  study  by  scientific  investigators.  No  deductions  will  be 
presented  which  have  not  stood  the  apparent  test  of  patient  research 
and  pitiless  criticism. 

It  may  be  stated  as  a  preliminary  postulate  that  the  chief  beneficent 
action  of  climate  consists  of  a  profound  influence  upon  tissue  change, 
which  transcends  in  importance  any  primary  effect  upon  the  diseased 
organs  of  respiration.  The  potentialities  of  climate  relate  not  solely  to 
the  existence  of  an  atmosphere  supposed  to  be  endowed,  on  account  of  its 
freshness  and  purity,  with  peculiar  virtues  for  the  purposes  of  inspiration, 
but  also  to  its  presence  as  a  surrounding  medium,  possessing  qualities 
capable  of  exerting  a  decided  influence  upon  metabolism.  Through 
the  instrumentality  of  a  continuous  but  irregular  air-bath  a  reaction 
is  often  established  sufficient  to  modify  functional  equilibrium.  This 
influence  upon  the  animal  functions,  which  represents  the  response  of 
the  individual  to  climatic  change,  determines  the  measure  of  the  result- 
ing effect  upon  nutrition,  and  hence  is,  in  reality,  the  vital  factor  in  the 
physiologic  problem.  Climate  then  should  be  studied  with  reference 
to  changes  induced  in  the  stability  of  functional  processes.  According 
as  the  animal  functions  are  stimulated  or  impaired,  metabolism  is  influ- 
enced for  the  better  or  worse  respectively. 

An  important  factor  in  determining  the  character  and  extent  of 
alteration  of  function  is  the  demand  for  heat-production,  which  fluctu- 
ates proportionately  with  the  amount  of  heat-abstraction.  In  turn, 
the  degree  of  heat- abstraction  varies  in  accordance  with  essential  differ- 
ences in  climatic  conditions.  Hence  a  certain  relation  is  established 
between  the  heat-abstracting  powers  of  a  climate,  and  the  attainment 
of  maximum  nutrition,  the  sequence  of  action  being  the  effect  of  certain 
climatic  attributes  in  abstracting  the  heat  of  the  body,  the  consequent 
demand  for  greater  production,  the  stimulation  of  the  various  physio- 
logic functions,  with  increased  metabolism  and  improved  nutrition. 
Evolutionary  changes  of  so  satisfying  a  nature  are,  of  course,  contingent 
upon  the  ability  of  the  individual  to  respond  to  the  unusual  demands 
for  heat-production. 

The  practical  effect  of  climatic  change  varies  widely  according  to  the 
vigor  of  the  oxidizing  process,  this  factor  in  a  decision  as  to  the  availa- 
bility of  certain  climates  being  even  of  greater  importance  than  the 
extent  or  character  of-  the  tuberculous  infection.  The  personal  equation 
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thus  becomes  an  important  consideration  in  ascertaining  the  value  of 
the  physiologic  change  in  different  people  exposed  to  the  same  climatic 
conditions.  In  general,  the  influence  of  climate  upon  nutrition  is  largely 
contingent  upon  the  degree  of  its  heat-abstracting  capabilities,  which  fea- 
ture is  defined  by  Huggard,  in  his  admirable  treatise  upon  the  physiology 
of  climate,  to  be  the  one  fundamental  principle  of  climato  therapy.  In 
view  of  the  fact  that  the  possibilities  of  heat-abstraction  in  any  climate 
are  dependent  upon  temperature  in  connection  with  the  modifying  influ- 
ence of  humidity  and  wind  movement,  it  is  well  to  consider  these  factors 
in  common. 

Despite  extreme  variation  in  the  physical  condition  of  the  surround- 
ing air,  the  temperature  of  the  body  in  health  remains  practically  con- 
stant. The  removal  of  heat  from  the  organism  is  subject  to  great  fluc- 
tuation by  virtue  of  diurnal,  seasonal,  and  climatic  changes,  influenc- 
ing essentially  the  manner  as  well  as  the  degree  of  its  abstraction.  It 
follows  that  a  corresponding  variation  must  exist  at  different  times  in 
the  working  efficiency  of  the  heat-producing  apparatus.  The  non-vary- 
ing temperature  of  the  body  is  manifestly  not  the  result  alone  of  a  fixed 
amount  either  of  heat-production  or  of  heat-dissipation,  but  rather 
the  balance  obtained  from  a  perfectly  adjusted  relation  of  response  to 
demand.  Through  automatic  control  of  the  mechanism  involved  in 
heat-production,  the  supply  is  regulated  precisely  by  the  expenditure. 
Thus  the  processes  of  oxidation  chiefly  responsible  for  the  development 
of  animal  heat  are  directly  modified  by  external  conditions  affecting 
heat-abstraction.  With  increased  removal  of  heat  from  the  body,  the 
peripheral  contraction  of  blood-vessels  is  accompanied  by  hyperemia 
of  internal  organs,  and  greater  consequent  activity  of  the  oxidizing 
processes  engaged  in  heat-production.  Conversely,  with  diminished  loss 
of  heat,  by  reason  of  peculiar  atmospheric  conditions,  a  compensatory 
effort  is  made  to  favor  its  removal  by  an  increased  functional  activity 
of  the  skin,  with  engorgement  of  the  surface  vessels  and  corresponding 
depletion  of  the  circulation  in  the  abdominal  and  other  internal  organs. 
With  lessened  heat-dissipation  oxidation  is  retarded  and  functional 
activity  diminished.  If  the  removal  of  heat  is  facilitated,  the  stimu- 
lating effect  upon  digestion  and  assimilation  is  pronounced  in  accordance 
with  the  general  law  of  response  and  demand.  Waiving  for  the  time 
being  the  question  of  personal  equation,  it  may  be  stated  broadly  that 
the  increased  expenditure  of  heat  is  followed  by  renewal  of  supply, 
which  is  attended  by  such  functional  activity  as  to  entail  promotion 
of  metabolism  and  improvement  of  nutrition.  In  proportion  to  the 
degree  of^  heat-dissipation  there  is  also  exerted  within  certain  limits  for 
different  individuals,  an  influence  upon  the  tone  of  the  general  muscular 
and  nervous  systems.  Save  in  exceptional  extremes,  the  stimulation  or 
impairment  ^of  energy  varies  respectively  with  the  increase  or  diminution 
of  heat-dissipation. 

The  removal  of  heat  is  not  altogether  commensurate  with  the  tem- 
perature of  the  surrounding  air.  An  important  modifying  influence  is 
found  in  the  amount  of  contained  moisture.  With  respect  to  the  degree 
of  relative  humidity,  striking  differences  are  recognized  between  the 
physical  and  sensible  temperatures  of  an  atmosphere,  which  involve 
corresponding  variations  in  the  extent  of  heat-dissipation.  In  moist 
regions  common  experience  attests  the  raw,  chilling  effect  of  moderately 
cold  weather  and  the  relaxing,  enervating  influence  of  heat.  Upon  the 
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other  hand,  in  dry  climates,  the  sensible  appreciation  of  winter  cold  or 
summer  heat  is  minimized  to  a  perceptible  degree.  In  cold  dry  weather 
the  heat  is  removed  chiefly  by  radiation,  which  is  greatly  reinforced  by 
conduction,  if  the  element  of  moisture  is  substituted  for  that  of  dryness. 
In  warm  dry  regions  the  heat  is  dissipated  by  evaporation  of  the  per- 
spiration, and  to  some  extent  by  radiation,  both  of  which  agencies  are 
seriously  retarded  in  their  action  by  the  presence  of  moisture  in  the  air. 
Thus  a  humid  atmosphere,  on  account  of  its  relatively  good  conductive 
qualities,  becomes  unduly  effective  in  the  removal  of  heat  in  cold  weather, 
and  interferes  with  evaporation  during  the  hot  season,  intensifying  the 
uncomfortable  effect  of  both  extremes. 

The  disadvantage  of  moisture  is  not  confined  to  its  above-mentioned 
unfavorable  influence  during  excessive  heat  or  cold.  It  is  found,  even  in 
the  presence  of  moderate  temperatures,  that  the  loss  of  heat  by  means 
of  conduction  is  disproportionate  to  the  actual  needs  of  the  organism. 
Under  such  conditions  the  heat-abstraction  is  often  unrestricted  by  the 
protecting  action  of  peripheral  contraction,  and  proceeds  beyond  the 
capacity  of  the  heat-producing  apparatus  for  immediate  supply.  The 
chilling  effect  is  further  accentuated  by  the  wearing  of  apparel  which, 
upon  saturation  with  moisture,  possesses  excellent  powers  of  conduction. 
Cotton  garments,  which  are  good  conductors  of  heat,  even  in  the  dry  state, 
derive  increased  conductivity  when  moist.  In  the  event  that  surface 
constriction  be  sufficiently  prompt  to  produce  internal  hyperemia  and 
stimulate  the  oxidizing  processes,  to  greater  activity  in  the  production 
of  heat,  the  conduction  becomes  ineffective  in  reducing  the  surplus,  while 
radiation  and  evaporation  are  inoperative  by  reason  of  the  moisture. 
In  addition  to  the  resulting  physical  discomfort  and  sense  of  inertia,  the 
functional  activities  are  again  impaired,  oxidation  diminished,  and 
derangements  of  digestion  rendered  probable,  together  with  reduction 
of  nutrition.  Huggard  has  called  attention  very  clearly  to  the  important 
difference  between  heat-abstraction  in  dry  and  moist  localities,  the  dis- 
tinguishing characteristic  in  dry  regions  being  the  removal  of  heat  by 
radiation  and  evaporation  in  rather  strict  accordance  with  the  peculiar 
necessities  imposed  upon  the  organism  by  external  conditions.  In  the 
presence  of  moisture,  however,  evaporation  and  radiation  are  hindered, 
and  conduction  either  becomes  instrumental  in  an  undue  depletion  of 
the  heat  store,  or  is  inadequate  to  remove  an  overabundant  supply. 
Its  action,  therefore,  would  seem  distinctly  embarrassing  to  the  normal 
physiologic  relation  between  response  and  demand. 

Another  important  modifying  feature  in  the  abstraction  of  heat  is 
the  presence  of  wind,  through  which  agency  convection  becomes  oper- 
ative. By  means  of  this  influence  the  action  of  both  cold  and  moisture 
is  greatly  exaggerated.  The  general  character  of  winds  is  dependent 
upon  the  influence  of  fundamental  natural  factors.  The  degree  of  heat 
removal  and  the  other  physiologic  effects  upon  the  organism  are,  of 
course,  dependent  upon  the  different  qualities  of  the  wind.  Chilling, 
enervating,  or  other  disagreeable  effects  accrue  in  different  places  and  at 
varying  times,  according  to  direction,  force,  and  duration,  in  association 
with  temperature,  dryness,  and  the  amount  of  dust  held  in  suspension. 
The  importance  of  wind  in  this  connection  relates  chiefly  to  its  action 
under  certain  conditions,  in  modifying  the  influence  of  temperature  and 
dryness  in  the  removal  of  body-heat.  It  goes  without  saying  that  but 
slight  movement  of  the  air  is  necessary  to  intensify  the  effect  of  cold  in 
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winter,  or  of  moisture  during  warmer  seasons.  Even  in  the  presence  of 
atmospheric  dryness,  heat-dissipation  is  markedly  accentuated  by  wind, 
radiation  becoming  more  active  in  cold  weather  and  evaporation  in 
summer. 

Evaporation  is  also  increased  by  the  diminution  of  atmospheric 
pressure  incident  to  altitude.  It  usually  happens  that  extreme  dry- 
ness  occurs  in  combination  with  altitude  and  wind  velocity.  Under 
such  conditions  in  mountainous  districts,  heat-abstraction  is  facilitated 
by  the  action  of  the  colder  temperature  and  by  the  increased  dryness 
peculiar  to  the  locality,  as  well  as  through  the  influence  of  lessened  atmos- 
pheric pressure  and  local  air-currents  of  variable  intensity.  The  dis- 
tinguishing characteristics  of  such  regions  are  coolness,  dryness,  and  rare- 
faction of  air  with  its  complicated  physiologic  effect  upon  the  organism, 
prevalent  winds,  and  variability  of  temperature.  Equability  of  tempera- 
ture, which  is  erroneously  regarded  by  some  as  a  concomitant  of  altitude 
and  dryness,  in  reality  is  unavoidably  associated  with  the  humid  atmos- 
phere of  the  lowlands. 

From  the  preceding  considerations  it  is  seen  that  equability  of  tem- 
perature per  se  does  not  necessarily  constitute  a  desirable  feature  of  any 
climate,  with  reference  to  its  intrinsic  demands  upon  the  body  for  heat- 
production.  Its  obvious  disadvantage  in  this  respect  is  greatly  aug- 
mented by  its  close,  unavoidable  relationship  with  atmospheric  humidity. 
As  has  been  pointed  out  by  Huggard,  equability  of  temperature  in  asso- 
ciation with  moisture  does  not  produce  regularity  of  heat  demands  upon 
the  physiologic  apparatus  for  heat-production,  but,  upon  the  contrary, 
does  effect  such  variability  of  expenditure,  out  of  proportion  to  the  needs 
of  the  body,  as  to  embarrass  seriously  the  mechanism  for  supply.  Upon 
the  other  hand,  through  the  influence  of  dryness,  variability  of  temper- 
ature is  capable  of  producing  in  general  only  such  abstraction  of  heat 
by  means  of  radiation  and  evaporation  as  will  result  in  an  adaptation  of 
the  organism  to  these  external  factors.  It  is,  therefore,  important  to 
distinguish  between  the  equability  of  temperature  in  a  climate  with 
variability  of  heat-dissipation,  and  an  adaptability  of  the  body  to  irreg- 
ularity of  heat  demands  in  a  variable  climate. 

The  vital  consideration  in  determining  the  ultimate  effect  upon 
metabolism  and  nutrition,  is  the  response  of  the  organism  to  the  influ- 
ence of  the  external  factors  engaged  in  the  removal  of  heat.  The  degree 
and  character  of  the  response  are  subject  to  considerable  variation  by 
reason  of  existing  conditions  peculiar  to  the  individual.  Thus,  identical 
attributes  may  induce  extremely  diverse  reactions  in  different  people. 
This  feature,  therefore,  constitutes  a  factor  of  great  importance  in  de- 
fining the  general  effect  of  climate  upon  individuals.  Thus,  the  stim- 
ulating effect  resulting  from  the  removal  of  body-heat  is  contingent 
upon  the  capabilities  of  the  individual  to  respond  to  the  increased  de- 
mand. Change  of  climate  may  be  beneficial  or  injurious  not  solely  in 
accordance  with  the  nature  of  strange  external  conditions,  but  as  well 
with  the  degree  of  adaptation  of  the  individual  to  the  new  climatic 
environment.  It  is  important,  therefore,  to  adjudge  the  value  of  climate 
from  its  relation  to  the  invalid  in  question,  rather  than  from  an  abstract 
consideration  of  its  intrinsic  qualities.  Further,  the  merits  of  widely 
differing  climates  for  the  pulmonary  invalid  should  be  decided  with 
reference  to  the  general  fitness  of  the  individual,  rather  than  from  arbi- 
trary considerations  pertaining  alone  to  the  pathologic  condition.  Sug- 
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gestions  will  presently  be  made  as  to  the  relative  importance  of  the 
individual  factors  involved,  as  well  as  to  the  general  principles  to  be 
observed  in  the  selection  of  climate. 

While  the  removal  of  animal  heat  through  the  influence  of  external 
conditions  represents  perhaps  the  most  important  physiologic  action 
attributable  to  climate,  other  reactions  of  great  interest  to  physicians 
have  been  found  to  take  place  as  the  direct  result  of  diminished  atmos- 
pheric pressure.  A  vast  amount  of  research  relative  to  the  effect  upon 
the  body  of  exposure  to  rarefied  air  in  high  altitudes,  has  been  con- 
ducted by  many  distinguished  German,  French,  and  Italian  physiol- 
ogists following  the  publication  of  the  admirable  monograph  of  Bert 
in  1878.  It  is  possible,  within  the  limits  of  this  chapter,  to  review  but 
briefly  the  general  conclusions,  which,  developed  as  a  result  of  their 
systematic  study,  may  be  regarded  for  practical  purposes  as  free  from 
error.  While  it  has  been  demonstrated  that  nearly  all  functions  of 
the  body  are  influenced  more  or  less  by  residence  in  high  altitudes, 
a  few  physiologic  facts  have  been  established,  which  are  far  reaching 
in  their  significance.  Zuntz,  Loewy,  Miiller,  and  Caspari  have  recently 
called  attention  to  the  influence  of  lessened  barometric  pressure  in  high 
altitudes  upon  tissue  change.  It  has  been  shown  that  nitrogenous 
material  is  assimilated  with  greater  ease  in  moderate  altitudes,  espe- 
cially under  conditions  of  physical  exercise.  The  stimulation  of  proteid 
metabolism  is  found  to  take  place  even  in  slightly  elevated  regions  of  from 
1000  to  2000  feet,  although  more  pronounced  in  the  higher  altitudes. 
In  extreme  elevations  the  process  is  reversed,  the  height  of  the  turning- 
point  varying  in  accordance  with  the  peculiarity  of  the  individual. 
It  thus  appears  that  the  degree  of  rapidity  of  the  oxidizing  processes 
results  not  directly  from  the  amount  of  oxygen  supplied  at  different 
altitudes,  but  rather  from  the  increased  demand  of  the  tissues  by  virtue 
of  associated  climatic  conditions. 

Dr.  Henry  Sewall,  in  interpreting  some  of  the  observations  and  ex- 
periments bearing  upon  the  relation  of  oxygen  tensions  in  the  air  and  in 
the  blood,  has  called  attention  to  the  fact  that,  under  ordinary  conditions 
of  life,  there  is  contained  in  the  blood  far  more  oxygen  than  is  actually 
required  for  the  performance  of  metabolism.  The  weakness  of  the  bond 
of  union  between  the  oxygen  of  the  blood  and  the  hemoglobin  of  the  red 
corpuscles  is  well  known,  but  the  effect  upon  this  combination  of  dimin- 
ished pressure  at  moderate  altitudes  remains  somewhat  unsettled.  It  is 
doubtful  if  variations  in  the  capacity  of  the  blood  to  absorb  oxygen  at 
different  elevations  are  sufficient  to  explain  the  development  of  func- 
tional disturbances  commonly  attributable  to  altitude.  It  is  clear  that 
the  element  of  time  in  connection  with  physical  rest  constitutes  the  all- 
important  consideration  in  the  adjustment  of  the  organism  to  diminished 
pressure.  In  this  event  the  system  apparently  suffers  no  embarrass- 
ment from  any  supposed  effect  of  the  lowered  barometric  pressure  upon 
the  combination  of  oxygen  with  the  hemoglobin. 

A  practical  unanimity  of  opinion  has  been  recorded  by  all  observers 
as  to  the  influence  of  altitude  upon  the  absolute  number  of  red  blood- 
corpuscles.  There  is  uniformly  noted  an  immediate  increase  in  the 
blood  count  upon  ascending  to  a  higher  level,  but  opinions  are  very 
conflicting  as  to  the  interpretation  of  this  fact.  Definite  substantiation 
is  lacking  for  the  alluring  theory  that  the  deficiency  of  the  oxygen  in 
the  air  is  compensated  for  by  an  increase  of  oxygen  in  the  blood  through 
52 
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stimulation  of  the  blood-making  apparatus.  Certain  it  is,  however,  that 
the  red  blood-corpuscles  are  actually  increased  in  number  in  high  alti- 
tudes, and  also  that  the  amount  of  hemoglobin  is  very  appreciably  aug- 
mented. The  apparent  effect  of  lowered  atmospheric  pressure  upon  the 
blood-forming  apparatus  is  of  much  interest  in  connection  with  the 
stimulation  of  metabolism. 

Studies  of  variation  in  blood-pressure  at  different  altitudes  have 
generally  resulted  in  harmonious  conclusions  as  to  the  fall  of  arterial 
pressure  with  increasing  elevation.  Recent  studies,  however,  by  L.  S. 
Peters,  of  Silver  City,  cast  some  doubt  upon  the  correctness  of  previous 
views.  His  observations  were  made  at  an  altitude  of  6000  feet  and  com- 
prised a  series  of  100  cases.  He  is  led  to  believe  from  his  investigations 
that  the  average  pressure  is  higher  at  such  an  altitude  than  at  lower  eleva- 
tions or  at  sea-level.  He  finds  but  little,  if  any,  relation  between  blood- 
pressure  and  the  pulse  or  the  amount  of  hemoglobin.  Neither  was  there 
any  relation  established  between  the  blood-pressure  and  the  degree  of 
involvement,  but  elevation  of  pressure  was  noted  with  improvement  in 
the  tuberculous  condition.  These  observations  are  of  much  interest, 
although  the  results  are  at  variance  with  those  obtained  by  Gardner  and 
Hoagland  at  a  similar  altitude  in  Colorado  Springs,  and  at  the  top  of 
Pike's  Peak,  at  an  altitude  of  14,109  feet. 

Schneider  and  Hedblon,  in  November,  1908,  reported  the  results 
of  their  observations  upon  the  relation  of  atmospheric  pressure  and 
blood-pressure.  The  individuals  comprising  the  material  for  investi- 
gation were  divided  into  seven  groups  according  to  the  altitude  and  time 
of  observation.  The  blood-pressures  were  ascertained  at  altitudes  of 
1700  feet,  2000  feet,  9000  feet,  and  14,109  feet.  An  effort  was  made  to 
eliminate  all  readings  in  which  a  disturbing  influence  could  be  a  factor. 
Pressures  were  taken  at  frequent  intervals  and  throughout  a  somewhat 
prolonged  time.  It  was  determined  "that  a  considerable  elevation  in 
altitude  tends  to  lower  systolic  and  diastolic  blood-pressure  and  to  in- 
crease the  rate  of  heart-beat."  Among  other  conclusions  it  was  stated 
that  the  blood-pressure  of  all  individuals  is  not  influenced  to  the  same 
degree  by  high  altitudes,  that  the  pressure  is  but  little  affected  by  slight 
elevations,  that  the  change  in  blood-pressure  and  heart-beat  is  most 
pronounced  during  the  early  stay  in  higher  altitudes,  and  that  the  fall 
of  systolic  pressure  is  somewhat  more  marked  than  that  of  diastolic 
pressure. 

The  diminution  of  pressure  is  usually  exaggerated  by  physical  exer- 
cise, which  also  exerts  a  significant  influence  upon  the  pulse-rate.  Upon 
removal  to  high  altitudes  the  latter  is  noticeably  accelerated,  and  upon 
exercise  becomes  disproportionately  more  rapid  and  weak  than  at  sea- 
level.  This  influence  of  diminished  atmospheric  pressure  upon  the  pulse 
has  been  shown  to  be  subject  to  great  variations  in  individual  cases,  and 
under  proper  conditions  of  management  to  be  susceptible  of  adjustment, 
provided  the  system  is  not  crippled  too  seriously  by  disease.  The  results 
of  SewalPs  observations  upon  venous  blood-pressure  in  Denver  show  a 
positive  increase  at  a  level  of  5280  feet  as  compared  with  sea-level. 

In  general,  the  respiratory  rate  is  accelerated  in  proportion  to  the 
diminution  of  atmospheric  pressure.  The  depth  of  the  respirations 
is  also  increased  under  similar  conditions.  A  certain  amount  of  vesic- 
ular dilatation  takes  place  from  the  increased  tension  in  the  alveoli  as  a 
result  of  the  more  pronounced  inspiratory  efforts.  Increased  circum- 
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ference  of  the  chest,  however,  from  continued  residence  in  mountain- 
ous regions  is  not  associated,  as  a  rule,  with  increased  vital  capacity. 
Here,  however,  the  question  of  individual  adaptation  constitutes  an 
essential  feature,  the  character  of  the  respiratory  excursion  and  the 
degree  of  alveolar  dilatation  being  subject  to  much  variation. 

The  influence  of  diminished  atmospheric  pressure  upon  the  nervous 
system  is  at  times  marked  in  different  individuals  according  to  the  degree 
of  their  adjustment  to  changed  barometric  conditions,  and  their  re- 
sponse to  the  increased  demands  for  heat-production.  The  nature  of 
the  effect  upon  the  nervous  system  is,  therefore,  dependent  to  some 
extent  upon  the  accompanying  change  in  metabolism  and  nutrition. 
According  to  the  adaptability  of  the  individual  and  the  influence  of  all 
the  climatic  attributes  upon  the  general  tone,  the  resulting  action  upon 
the  nervous  system  may  be  described  as  either  stimulating  or  irritating 
and  exhausting.  The  bracing,  invigorating  effect  is  undoubtedly  caused 
by  the  enhancement  of  tissue  change,  the  stimulated  activity  of  the  heart 
and  lungs,  and  the  influence  of  the  intense  solar  heat  and  illumination 
upon  the  skin.  It  may  be  stated  parenthetically  that  profound  physio- 
logic effects  are  produced  by  the  influence  of  sunlight.  In  dry,  elevated 
regions  the  sunlight  is  abundant,  prolonged,  and  intense,  the  number  of 
cloudy  days  being  comparatively  few.  On  account  of  the  slight  amount 
of  moisture  in  the  air,  the  radiant  heat  of  the  sun  is  much  greater  than  the 
temperature  of  the  air.  But  little  intervening  moisture  is  present  to 
absorb  the  heat,  and  marked  differences  of  temperature  are  appreciated 
between  the  direct  sunshine  and  shade,  as  well  as  between  day  and  night. 
As  a  result  of  the  diathermancy  of  the  air,  the  therapeutic  value  of  the 
sunshine  is  undoubtedly  enhanced  to  some  extent. 

Irritability  with  functional  exhaustion  sometimes  takes  the  place 
of  exhilaration.  Among  individuals  with  unstable  nervous  tempera- 
ments there  may  ensue  restlessness,  overstimulation  to  physical  exertion, 
insomnia,  or  impairment  of  mental  energy  and  depression.  While  admit- 
ting the  not  infrequent  exhibition  of  these  unfavorable  symptoms  strictly 
among  neurasthenic  patients,  it  is  desired  to  emphasize  the  conviction,  as 
stated  in  a  previous  chapter,  that  exaggeration  of  such  nervous  mani- 
festations is  not  entirely  referable  to  the  effects  of  altitude.  In  many 
instances  associated  conditions  pertaining  to  the  environment  and  method 
of  living  are  responsible,  to  a  considerable  extent,  for  the  development  of 
nervous  disturbances.  It  is  not  altogether  the  actual  elevation  above 
sea-level,  but  the  knowledge  of  the  change  of  altitude  and  the  anticipation 
of  abnormal  sensations  that  determines  the  character  of  subsequent 
symptoms.  Clinical  experience  in  Denver  has  shown  that  the  expecta- 
tion of  a  disturbed  nervous  equilibrium  on  the  part  of  the  patient  has 
often  represented  an  important  agent  in  the  development  of  nervous 
symptoms,  which  in  turn  have  disappeared  upon  proper  reassurance  and 
the  inauguration  of  a  suitable  regime.  It  is,  nevertheless,  true  that 
among  a  comparatively  small  class  disturbing  nervous  influences  are 
actually  exerted  upon  arrival  in  high  altitudes..  Unpleasant  effects 
often  disappear,  however,  as  a  result  of  the  progressive  adjustment  of 
vital  processes  to  changed  conditions  through  the  influence  of  rest.  The 
appropriateness  of  moderate  degrees  of  altitude  for  the  various  classes  of 
pulmonary  invalids  will  be  presently  discussed. 

In  concluding  a  review  of  the  physiologic  action  of  certain  climatic 
attributes  upon  body  functions,  it  is  fitting  to  submit,  as  a  logical  se- 
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quence  of  thought,  the  general  proposition  that  climate  may  fail  to  render 
its  beneficent  aid  to  the  unfortunate  consumptive  only  when  the  victim 
of  the  disease  indulges  in  fatal  procrastination,  errs  grievously  in  climatic 
selection,  or  rejects  in  toto  the  accompanying  advantages  of  a  suitable 
regime.  Applying  the  principles  of  deductive  logic  to  the  established 
action  of  atmospheric  conditions  upon  the  organism,  it  seems  impossible 
to  deny  the  benefits  accruing  to  pulmonary  invalids  from  subjection  to 
the  immutable  influence  of  appropriate  climates. 

CLINICAL  TESTIMONY 

The  second  affirmative  proposition  relative  to  the  claim  of  climate 
as  a  therapeutic  agent,  consists  of  the  accumulated  mass  of  clinical  evi- 
dence in  substantiation  of  its  value.  For  obvious  reasons  it  is  well- 
nigh  impossible  to  compare  satisfactorily  the  results  observed  in  climatic 
resorts  with  those  reported  from  sanatoria  in  unfavorable  regions.  At- 
tention has  been  called  to  the  vastly  differing  conditions  obtaining  in 
the  so-called  favorable  climates  and  in  sanatoria  for  incipient  cases. 
Statistical  observations  for  comparative  purposes  are,  indeed,  of  doubt- 
ful efficacy,  unless  conditions  aside  from  climate  are  practically  identical. 
In  analyzing  the  results  obtained  in  different  localities,  the  opportunities 
for  error  are  so  numerous  as  to  vitiate  completely  any  conclusions  which 
are  based  alone  upon  statistical  investigation.  This  most  important  fact 
seems  to  be  quite  unappreciated  by  those  who  insist  upon  such  compari- 
sons. Reference  has  been  made  in  a  previous  chapter  to  Bulstrode's 
report  to  the  local  government  of  England  concerning  the  manifold  phases 
of  the  sanatorium,  in  which  he  emphasizes  the  great  unreliability  of  statis- 
tics in  an  effort  to  determine  the  ultimate  value  of  these  institutions. 
If,  after  five  years  of  careful  investigation,  this  observer  is  unable  to 
pronounce  definitely  concerning  the  remote  effects  of  sanatorium  treat- 
ment, the  utter  futility  of  attempting  to  decide  upon  the  strength  of 
statistical  reports  between  the  advantages  of  sanatorium  life  and  clima- 
tic change  is  very  apparent.  As  a  matter  of  fact  there  is  no  common 
ground  for  comparison.  Recourse,  therefore,  must  be  taken  to  the  ripe 
experience  of  trustworthy  clinicians,  who  have  been  privileged  to  enjoy 
ample  opportunities  for  observation  and  are  thus  qualified  to  entertain 
judicial  opinions.  The  evidence  in  favor  of  climate  derived  from  such 
non-partisan  sources  has  been  found  so  irrefutable  as  scarcely  to  warrant 
repetition. 

Strangely  enough,  even  the  most  bitter  opponents  of  climate  are 
wont  to  display  unconsciously  marked  inconsistencies  of  precept  as  well 
as  of  practice.  An  eminent  authority,  in  a  recent  book  upon  "Pulmo- 
nary Tuberculosis/'  places  himself  upon  record  as  ardently  opposed  to 
the  current  idea  as  to  the  efficacy  of  climate,  only  to  retract,  in  later 
pages,  through  numerous  admissions  regarding  its  many  desirable  fea- 
tures. In  the  section  of  his  book  devoted  to  climate  general  negative 
propositions  are  advanced,  as  shown  by  the  following  brief  extracts: 
"This  deeply  rooted  idea  of  the  necessity  of  change  of  climate  for  all 
sufferers  from  pulmonary  tuberculosis  is  erroneous  on  the  face  of  it.  .  .  . 
Sanatoria  have  been  built  in  many  parts  of  this  country  and  of  the  whole 
civilized  world.  Their  climates  are  of  almost  every  description,  yet 
their  results  are  similar.  Their  success  in  no  way  depends  upon  their 
elevation,  upon  their  proximity  to  the  sea,  nor  upon  any  quality  pos- 
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sessed  by  the  air  of  their  locality.  Speaking  from  a  close  observation 
of  a  number  of  patients  who,  after  undergoing  a  course  of  sanatorium 
treatment  at  home,  subsequently  sought  various  distant  health  resorts, 
I  can  assert  that  in  no  single  instance  was  the  progress  of  the  disease 
distinctly  affected  by  the  change  of  climate.  In  the  case  of  patients 
who  were  doing  well  at  home,  recovery  appeared  to  be  in  no  way  hastened 
by  the  influence  of  a  selected  climate  abroad.  In  the  case  of  patients 
who  were  doing  badly  in  this  country,  a  removal  to  a  recognized  health 
resort  did  not  succeed  in  arresting  the  downward  progress."  The 
untenability  of  the  position  assumed  is  made  apparent  by  his  following 
statements,  which  in  relation  to  the  above  appear  quite  equivocal: 
"We  like  the  treatment  to  be  carried  out  in  a  locality  whose  air  is  pure 
and  bracing,  but  moderately  dry.  It  is  possible  that  the  more  fully 
the  climate  possesses  these  qualities,  the  more  rapid  will  be  the  recovery 
of  the  consumptive.  .  .  .  Theoretical  considerations  tell  us  that 
the  air  of  towns  is  not  favorable,  and  there  is  every  reason  to  believe 
that  recovery  is  expedited  by  placing  the  patient  in  pure,  uncontami- 
nated  air.  ...  In  the  same  way  as  regards  other  qualities  of  the 
air  the  majority  of  consumptive  patients  are  benefited  by  a  bracing  air. 
In  so  far  as  the  appetite  and  other  vital  processes  are  sensibly  quick- 
ened in  a  bracing  climate,  there  must  be  an  advantage  in  conducting 
the  treatment  in  such  an  air.  ...  I  would  only  say,  in  regard  to 
excessively  moist  conditions  of  the  atmosphere,  that  while  most  con- 
sumptives are  unaffected,  a  certain  small  number  find  that  their  coughs 
and  difficulties  of  breathing  are  increased.  ...  In  regard  to  soil 
we  are  probably  right  when  circumstances  afford  us  a  choice  in  select- 
ing one  of  gravel  or  sand.  ...  It  will  be  seen,  therefore,  that  a 
pure  and  bracing  air,  with  a  dry,  warm  soil  and  free  exposure  to  sun, 
are  of  relative  advantage.  ...  A  large  rainfall  makes  the  open-air 
life  less  easy.  .  .  .  Sunshine  in  general  acts  as  a  germicide  and 
must,  therefore,  have  a  beneficial  action  upon  the  patient's  atmosphere. 
.  .  .  It  is  generally  agreed  that  better  results  are  obtained  in  san- 
atoria during  the  winter  than  in  the  summer.  The  majority  of  our 
consumptive  patients  tell  us  that  they  are  better  suited  by  cold  than 
by  hot  weather.  .  .  .  Patients  whose  pulmonary  tuberculosis  is  of 
the  catarrhal  type,  with  much  bronchitis  or  perhaps  with  emphysema 
and  asthma,  often  respond  well  to  open-air  treatment,  but  they  are 
susceptible  in  the  matter  of  climate  and  do  better  in  one  locality  than 
in  another.  ...  In  the  case  of  patients  who  are  able  to  indulge 
themselves,  by  all  means  let  us  allow  them  to  pass  the  winter  where 
the  open-air  life  can  be  followed  with  the  greatest  amount  of  comfort 
and  pleasure." 

Despite  the  derogatory  character  of  the  opening  statements  relative 
to  the  role  of  climate  in  the  treatment  of  tuberculosis,  no  stronger  sub- 
sequent indorsement  of  its  influence  could  be  asked  even  of  its  most 
active  supporters.  The  conclusions  expressed  are  eminently  rational,  and 
in  line  with  the  opinions  long  entertained  by  all  climatotherapeutists,  but 
are,  nevertheless,  strongly  contradictory  to  the  introductory  assertions. 
It  so  happens  that  a  great  majority  of  the  assailants  of 'climate  are  re- 
sponsible in  their  writings  and  actual  practice  for  similar  inconsistencies. 
In  the  language  of  the  late  Dr.  F.  I.  Knight:  "If  weather  conditions 
make  no  difference,  why  do  patients  improve  so  much  more  at  one  season 
than  at  another?  If  it  makes  no  difference,  why  are  all  of  us  so  anxious 
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to  get  our  patients  a  residence  upon  dry  soil,  with  a  sunny  exposure  and 
protection  from  the  strong  winds?"  "If  sunlight  is  good  at  all,  why 
is  it  not  better  to  have  twenty-five  or  more  days  of  it  per  month  than 
to  have  ten  or  twelve  or  less?" 

It  is,  indeed,  difficult  to  comprehend  how  any  negative  argument 
can  develop  concerning  the  great  value  of  climate  in  the  treatment  of 
consumption,  provided  there  is  instituted  a  proper  selection  of  cases 
and  a  conjoined  attention  to  mode  of  life.  If  the  doctrine  of  outdoor 
living  means  anything  as  directed  toward  the  pulmonary  invalid,  it 
means  that  the  best  results  are  to  be  obtained  through  its  most  complete 
fulfilment.  It  follows  that  the  fullest  conception  of  a  proper  method 
of  open-air  existence  can  be  satisfactorily  conducted  only  in  those  regions 
affording  the  maximum  amount  of  sunshine,  with  associated  warmth, 
dryness,  and  rarefaction.  If  a  suitable  regime  alone  is  capable  of  pro- 
ducing a  perceptible  improvement  in  incipient  cases,  how  much  greater 
and  more  enduring  results,  among  a  larger  number  of  cases,  advanced 
though  they  be,  may  be  obtained  by  precisely  the  same  manner  of  life, 
plus  the  beneficent  influence  of  climate.  It  appears  that  a  far  more  im- 
proved mode  of  life  can  be  enacted  in  an  appropriate  climate  than  in  less 
favored  regions,  by  reason  of  the  added  opportunities  for  outdoor  living. 
If  a  system  of  regimen,  necessarily  incomplete  in  moist,  cloudy  regions, 
is  good,  a  well-nigh  perfect  adherence  to  these  principles,  in  a  land  of 
perpetual  sunshine,  invigorating  air,  inspiring  scenery,  and  blue  sky 
is  certainly  better.  May  it  not  be  asserted,  therefore,  that  a  consistent 
regard  for  the  very  principles  upon  which  depend  negative  claims,  neces- 
sarily carries  with  it  an  almost  incontrovertible  argument  in  favor  of 
climatic  change  for  a  large  number  of  cases? 

It  must  be  insisted  that  there  is  something  in  climate  entirely  apart 
from  these  factors  of  sunshine  and  dryness  incident  to  favorable  regions. 
If  to  these  attributes  be  added  diminished  atmospheric  pressure,  there 
are  exerted  certain  intrinsic  influences,  distinctive  of  the  locality,  mark- 
edly favoring  the  attainment  of  satisfactory  results.  Reference  is  made 
to  the  increased  metabolism  from  the  more  perfect  system  of  heat- 
abstraction,  and  the  general  stimulating  effect  upon  the  muscular  and 
nervous  systems.  In  addition,  the  influence  of  altitude  in  wisely  chosen 
cases  has  been  shown  to  produce  an  increase  of  red  blood-corpuscles  and 
hemoglobin,  to  promote  vesicular  dilatation,  to  effect  improvement  in 
the  vigor  of  the  circulation  and  respiration,  and  to  involve  digestive 
and  nutrient  changes  of  vast  import. 

Aside  from  such  considerations  as  the  foregoing,  may  be  mentioned 
the  value  of  the  psychic  element  involved  in  all  changes  of  residence. 
This  may  react  for  good  or  evil  according  to  the  sagacity  displayed 
by  the  medical  attendant.  Admitting  a  proper  selection  of  cases  and 
provision  for  a  suitable  environment,  there  may  develop  factors  of  no 
little  value  in  the  novelty  of  new  surroundings,  change  of  food,  scenery, 
custom,  companionship,  the  relief  from  cares  and  responsibilities  at 
home,  and  all  the  interest  that  attaches  to  a  new  country,  with  its  stir 
and  energy.  The  good  results  obtained  in  unfavorable  localities  among 
early  cases  do  not  constitute  an  argument  against  the  greatly  increased 
benefits  to  be  derived  by  a  much  larger  class  of  patients,  as  a  result 
of  the  same  watchful  observation  in  an  appropriate  climate.  Many 
instances  of  enduring  arrest  have  taken  place  among  patients  for  whom 
a  rigid  adherence  to  sanatorium  regime  was  utterly  impossible.  A  very 
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considerable  proportion  of  the  invalids  observed  in  health  resorts  are 
financially  unable  to  observe  a  strict  system  of  daily  living.  By  virtue, 
however,  of  pronounced  climatic  advantages,  they  are  peimitted  to 
perform  light  work,  and  at  the  same  time  to  secure  a  marked  prolong- 
ation of  life,  or  an  eventual  arrest  of  the  disease. 

Recognizing  the  comparative  rarity  with  which  consumption  has 
originated  for  generations  in  the  midst  of  certain  climatic  conditions,  the 
relative  frequency  of  its  development  and  the  rapidity  of  its  progress  in 
other  places,  it  should  follow,  as  a  logical  sequence,  that  climate  must 
take  its  place  as  an  important  factor  in  subsequent  efforts  to  secure 
arrest.  It  should  be  borne  in  mind  that  a  few  climates  still  exist  where 
tuberculosis  is  very  rarely  indigenous  in  spite  of  the  existence  of  some 
factors  that  might  reasonably  be  expected  to  produce  an  increase  of 
native  cases.  It  is  apparent  that  there  are  offered  to  pulmonary  in- 
valids better  facilities  for  improvement  in  the  midst  of  influences  which 
have  prevented  the  development  of  the  disease  in  others,  than  under 
exposure  to  the  same  conditions  that  have  been  conducive  to  its  origin 
at  home. 

The  same  process  of  reasoning  may  be  extended  in  its  application 
to  the  more  remote  future  of  the  consumptive.  This  leads  inevitably 
to  the  conclusion  that  the  individual,  "once  a  consumptive,  always  a 
consumptive,"  possesses  the  inviolable  right  to  be  placed,  if  possible, 
in  the  midst  of  a  new  and  more  advantageous  environment.  He  should 
be  afforded  the  greatest  degree  of  protection  against  renewed  tuberculous 
activity,  and  offered,  at  the  same  time,  in -addition  to  opportunities  for 
recreation  and  social  advantage,  facilities  for  industry  and  business 
enterprise.  In  the  midst  of  an  active  civilization  in  favorable  climates 
the  invalid  may  be  permitted  to  engage  eventually  in  a  useful  and  pros- 
perous career. 

This  course  of  remark  is  presented  merely  as  an  appeal  for  an  impar- 
tial consideration  of  the  subject  in  the  interests  of  the  invalid  alone. 
The  contention  is  made  that  while  some  cases  may  be  expected  to  do 
well  under  proper  supervision,  even  if  deprived  of  the  advantages  of 
climate,  and  that  others  are  inappropriate  for  such  change,  yet  an  enor- 
mous class  is  justly  entitled  to  receive  its  benefits. 

CASES  APPROPRIATE  FOR  CLIMATIC  CHANGE  IN  GENERAL 

It  is  hardly  necessary  to  define  in  detail  the  character  of  cases  em- 
braced in  this  general  class.  A  somewhat  broad  and  comprehensive 
grouping  of  those  for  whom  some  climatic  change  is  indicated  includes — 

1.  All  those  with  moderate  infection,  who  are  not  prevented  from 
leaving  home  by  financial  embarrassment  or  other  equally  cogent  reasons. 

2.  Those  in  a  similar  physical  condition,  though  with  but  a  meager 
monthly  allowance,  provided  sufficient  accurate  information  is  obtained 
in  advance  concerning  suitable  accommodations  at  an  expense  within 
their  limits. 

3.  Those  admittedly  dependent  upon  their  own  efforts  for  support, 
but,  nevertheless,  with  such  slight  pulmonary  involvement  as  to  permit 
the  performance  of  outdoor  work  in  some  favorable  region  where  employ- 
ment may  be  assured. 

4.  Those   with   considerably   more   advanced  trouble,   but   favored 
by  a  cheerful,  sensible  temperament,  affluence,  determination  to  succeed, 
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urgent  desire  for  climatic  change,  a  ready  compliance  with  instructions, 
and  an  apparent  easy  adaptation  to  new  surroundings. 

That  this  grouping  of  cases,  subject  to  qualification  according  to 
modifying  individual  factors,  is  reasonably  correct  has  been  shown  by 
experience  in  favorable  localities  where  remarkable  results  are  often 
obtained  in  advanced  cases,  and  among  those  with  exceedingly  limited 
resources. 

It  thus  follows  that  upon  the  basis  of  actual  results,  an  assuring 
welcome  may  be  extended  to  some  who  are  no  less  worthy,  if  less  for- 
tunate, than  their  fellows  in  their  equipment  and  opportunities.  It 
must  not  be  understood,  however,  that  those  hopelessly  ill  or  utterly 
impoverished  should  be  encouraged  to  seek  climatic  change.  For  these, 
the  erection  of  State  and  municipal  sanatoria  along  lines  elsewhere  sug- 
gested is  obligatory,  practical,  and  economic. 

Class  1. — In  explanation  of  the  somewhat  arbitrary  arid  comprehen- 
sive grouping  of  cases  with  moderate  infection  and  a  comfortable  finan- 
cial status,  it  should  be  borne  in  mind  that  the  essence  of  this  particular 
phase  of  the  subject  relates  exclusively  to  the  best  possible  provision  to 
be  made  for  such  cases.  An  enormous  class,  who  are  intensely  anxious 
to  avail  themselves  of  every  rational  opportunity  to  recover  from  their 
disease,  appeal  to  their  medical  advisers  for  nothing  less  than  that  which 
affords  the  maximum  assurance  of  ultimate  recovery.  Cases  such  as 
these,  willing  to  engage  in  the  prolonged  struggle  which  is  destined  so 
frequently  to  be  a  test  of  their  fortitude,  with  restoration  to  health  as 
the  vital  issue,  surely  deserve  such  favorable  facilities  as  will  insure  the 
greatest  probability  of  final  success.  The  obligation  of  the  physician  is 
not  fulfilled  by  advising  merely  what  is  admittedly  good,  but  is  only 
discharged  by  urging  what  is  actually  the  very  best  for  the  individual 
case.  It  is  not  a  question  of  the  possibility  of  securing  arrest  at  home 
or  within  a  local  institution,  but  whether  such  an  environment  of  itself 
is  the  method  most  likely  to  accomplish  this  result.  The  physician,  in 
assuming  to  direct  the  destinies  of  his  well-to-do  consumptives,  should 
make  a  practical  application  of  the  condition  to  himself  and  advise  in 
accordance  with  the  course  he  would  pursue  under  similar  circumstances. 
When  such  is  the  case,  little  doubt  can  exist  as  to  the  promptitude  and 
certainty  of  action.  The  sweeping  assertion,  therefore,  that  patients  of 
this  class  should  be  permitted  to  enjoy  the  benefits  of  climatic  change, 
is  based  upon  the  fundamental  principle  that  these  individuals  possess 
an  indisputable  right  to  receive  that  early  unrestricted  consideration  and 
advice  which  an  actual  experience  has  demonstrated  to  be  the  safest  and 
most  conservative. 

Class  2. — This  division  embraces  the  large  middle  class,  with  moder- 
ate infection,  but  limited  finances.  Such  patients,  though  greatly 
handicapped  by  lack  of  means,  are  not  absolutely  impecunious,  and  in 
many  instances  not  dependent  for  support  upon  themselves  alone.  It 
frequently  happens  that  relatives  are  enabled  to  render  such  assistance 
that,  by  the  practice  of  rigid  economy,  the  patient  is  offered  definite 
assurance  of  improvement  from  an  inexpensive  sojourn  in  a  favorable 
climate.  It  is  absolutely  essential,  however,  in  justification  of  such 
change,  that  authentic  information  should  be  secured  in  advance  as  to  the 
actual  expense  necessary  to  provide  appropriate  accommodations.  The 
question  must  be  plainly  reviewed  with  the  patient  and  family  in  all  its 
phases,  according  to  the  individual  conditions  in  force.  Decision  as  to 
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climatic  change  must  be  made  strictly  upon  the  special  merits  of  the 
physical  condition  and  attendant  circumstances.  Experience  has  shown, 
over  and  over  again,  that  a  limited  financial  status  is  no  insuperable 
barrier  to  recovery  in  health  resorts,  provided  there  is  instituted  a  wise 
preliminary  guidance  and  subsequent  supervisory  direction.  The  real 
solution  of  the  problem  for  these  people  consists  of  the  opportunities  at 
their  disposal  in  favorable  regions.  The  position  of  the  medical  attend- 
ant in  advising  a  journey  to  a  distant  clime  for  such  patients  is  fraught 
with  much  responsibility.  A  justification,  however,  for  this  course  is 
found  in  the  definite  knowledge  of  the  ready  facilities  for  their  reception 
within  the  bounds  of  their  limited  resources.  Admitting  such  provi- 
sion, there  can  be  no  argument  against  the  expediency  of  offering  to  this 
class  reasonable  opportunities  for  securing  a  restoration  to  health  and 
resumption  of  earning  power. 

Class  3. — This  group  embraces  individuals  who,  although  to  a  great 
extent  dependent  for  support  upon  their  own  efforts,  are,  nevertheless, 
in  such  physical  condition  as  to  justify  light  outdoor  employment.  The 
practical  consideration  obtaining  among  such  patients  is  the  fact  that 
the  performance  of  work  is  more  or  less  obligatory,  irrespective  of  their 
location.  This  being  true,  it  is  obvious  that  their  chances  for  recovery 
are  materially  enhanced  by  residence  in  favorable  climates.  For  these 
people  the  observance  of  a  suitable  regime  is  quite  out  of  the  question, 
and  if  work  they  must,  it  is  eminently  desirable  that  employment  be 
secured  under  the  most  advantageous  circumstances.  It  has  been 
demonstrated  repeatedly  that  a  large  proportion  of  incipient  cases 
without  expectoration  or  bacilli,  now  frequently  admitted  to  local  sana- 
toria, constitute  but  little  danger  to  the  community,  and  yet  with  slight 
financial  assistance  in  an  appropriate  climate  are  not  too  ill  to  engage 
in  some  occupation  with  a  reasonable  assurance  of  improvement.  Such 
a  happy  result  is  far  less  likely  to  attend  their  continuous  struggle  for 
existence  amid  unfavorable  surroundings. 

Class  4. — This  group  comprises  patients  who,  though  suffering  from 
advanced  infection  sufficient  to  render  prognosis  doubtful  in  any  cli- 
mate, nevertheless  are  endowed  with  favorable  temperamental  condi- 
tions and  adequate  resources.  The  necessarily  prolonged  separation 
from  family  and  relatives,  the  knowledge  of  the  grave  possibilities,  and 
the  physical  discomfort,  in  many  cases,  would  influence  a  deciding  vote 
against  the  hardships  of  an  extended  journey,  were  a  welcome  offered  to 
such  individuals  in  sanatoria  nearer  home.  In  view  of  the  frequent  in- 
ability of  patients  of  this  class  to  gain  admission  to  closed  local  institutions, 
almost  the  only  remaining  hope  is  from  climatic  change.  The  actual 
proposition  to  be  faced  by  patients  is  the  fact  that  they  have  but  little 
to  lose  by  recourse  to  this  move  and  perhaps  everything  to  gain.  Con- 
versely, after  a  progressive  decline  throughout  a  prolonged  period  at 
home,  they  have  no  valid  reason  to  anticipate  better  results  in  the  future 
than  in  the  past  under  the  same  conditions,  hence  every  rational  incentive 
for  a  sanely  directed  climatic  change.  It  is  but  fair  to  state  that  this 
should  not  be  decided  upon  without  a  frank  recital  of  the  situation  to 
the  patient  and  friends,  and  a  full  appreciation,  on  their  part,  of  the 
utter  uncertainties.  Neither  should  it  be  undertaken  without  provision 
having  been  made  to  permit  the  subsequent  elaboration  of  an  intel- 
ligent regime.  Attention  has  been  called  in  previous  pages  to  the  re- 
markable results  sometimes  achieved  among  patients  concerning  whom 
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no  reasonable  hope  for  recovery  could  be  entertained  at  the  time  of 
arrival. 

It  is  important  to  emphasize  the  folly  of  sending  hopelessly  advanced 
indigent  patients  to  health  resorts.  While  ^  well-to-do  desperate  cases 
are  not  of  necessity  debarred  from  the  possibility  of  improvement  after 
several  years  of  patient  endeavor,  destitute  consumptives  similarly 
afflicted  are  not  offered  the  same  opportunities  for  securing  arrest.  The 
interests  of  such  patients  are  in  no  wise  subserved  by  sending  them  to  a 
far  country  to  battle  against  great  odds  among  strangers  and  often 
arnid  grossly  unfavorable  surroundings.  While  the  physicians  and 
philanthropic  citizens  of  open  health  resorts  are  ever  ready  to  lend 
their  aid  to  worthy  impoverished  consumptives,  the  fact  remains  that 
it  is  no  kindness  to  send  such  cases  away  from  home. 

Furthermore,  it  must  be  remembered  that  the  influx  of  phthisical 
patients  in  all  stages  of  the  disease  and  in  direst  financial  distress,  con- 
stitutes an  economic  problem  not  to  be  ignored  by  the  inhabitants  of 
climatic  resorts.  A  large  class  of  advanced  pulmonary  invalids,  with  no 
conception  of  their  individual  needs,  are  compelled  to  struggle  for  a 
livelihood  in  order  to  supply  the  most  pressing  necessities  of  life.  Others 
are  doomed  to  disappointment  in  securing  work,  and  are  obliged  either 
to  seek  assistance  in  order  to  return  home,  or  become  a  charge  to  the 
local  community.  Serious  hardship  is  sometimes  inflicted  upon  the  resi- 
dent employe  and  his  family  in  being  forced  to  compete  with  the  cheap 
labor  of  the  unfortunate  consumptive.  The  presence  of  hopeless 
invalids  in  a  community  often  tends  to  inculcate  public  pessimism  as 
to  the  possibility  of  ultimate  arrest,  and  to  retard  charitable  impulses 
for  the  relief  of  those  less  seriously  afflicted.  As  a  rule,  the  advanced 
consumptive  with  extremely  limited  resources  does  not  profit  from  the 
hardships  necessarily  assumed  by  himself,  as  well  as  imposed  to  some 
extent  upon  others.  Allusion  is  made  to  those  of  his  family  who,  by  dint 
of  personal  sacrifice,  manage  to  extract  a  mere  pittance  from  their  sav- 
ings in  order  to  contribute  toward  a  portion  of  his  support,  or  who  assume 
obligations  representing  a  grievous  burden  to  be  borne  through  many 
years. 

In  view  of  the  indiscriminate  character  of  the  patients  who  seek 
relief  in  health  resorts  after  months  or  years  of  unnecessary  delay,  it  is  no 
wonder  that  resident  physicians  are  clamorous  in  their  demands  for  an 
earlier  appreciation  of  the  importance  of  climatic  change,  and  for  the 
display  of  added  care  in  determining  the  suitability  of  the  individual  to 
the  locality. 

CONSIDERATIONS  RELATIVE  TO  CLIMATIC  SELECTION 

In  the  course  of  the  preceding  remarks  an  effort  has  been  made  to 
emphasize  the  importance  of  a  discriminating  choice  of  climate  according 
to  the  physiologic  adaptation  of  the  individual.  It  has  been  made  clear 
that  no  single  locality  is  appropriate  for  all  classes  of  pulmonary  invalids 
who  may  demand,  upon  the  merits  of  their  condition,  some  form  of 
climatic  change.  Many  consumptives  exhibiting  similar  physical  signs 
and  subjective  symptoms  differ  essentially  in  their  constitutional  vigor, 
while  some  present  certain  important  complications.  Thus,  among 
patients  apparently  in  the  same  class,  marked  differences  exist  in  the 
indications  for  climatic  selection.  Often  the  decision  with  reference 
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to  radically  diverse  types  of  climate  should  be  influenced  by  the  age 
of  the  pulmonary  invalid,  the  previous  habits,  environment,  race,  tem- 
peramental peculiarities,  and  complications.  Climates  which  for  many 
individuals  exert  a  general  stimulating  and  tonic  action  are  found  to 
produce  pronounced  irritability  or  depression  in  others.  Per  contra, 
certain  regions  noted  for  their  enervating  and  relaxing  influence  upon 
the  majority  of  pulmonary  invalids  are  found  to  exercise  a  soothing 
and  bracing  effect  upon  some  with  disturbed  nervous  equilibrium.  Thus 
it  follows  that  the  selection  of  climate  for  those  suffering  from  pulmonary 
tuberculosis  should  be  based  primarily  upon  an  intelligent  conception 
of  the  constitutional  requirements  of  the  individual.  There  is  demanded 
an  accurate  knowledge  of  the  damage  already  wrought  by  the  destructive 
process,  and  a  working  familiarity  with  the  atmospheric  conditions  in 
force  at  the  various  health  resorts  and  their  physiologic  effects. 

A  not  unimportant  factor  is  the  nature  of  the  accommodations  avail- 
able for  patients  in  different  localities.  In  addition  to  the  facilities  for  the 
proper  reception  of  cases,  some  importance  may  attach  to  the  general 
character  of  the  medical  supervision  in  different  resorts.  In  many 
instances  determining  features  relate  to  the  opportunities  offered  for 
diversion  and  recreation,  social  advantages,  educational  facilities,  and 
industrial  pursuits.  The  above  considerations  may  sometimes  turn 
the  scale  in  favor  of  a  locality  exhibiting  climatic  virtues  in  no  way 
superior  to  those  possessed  by  other  resorts  embraced  in  the  same  general 
region. 

Of  all  the  several  factors  worthy  of  thoughtful  review,  none  is  more 
important  than  the  degree  of  individual  response  to  the  heat-dissipation 
which  is  subject  to  great  variation  in  different  localities.  It  has  been 
stated  that  the  abstraction  of  heat  is  most  efficient  in  moderately  cold, 
dry,  and  variable  climates  in  elevated  regions.  In  mountainous  dis- 
tricts a  certain  disadvantage  attaches  to  the  occasional  high  velocity 
of  the  wind  and  the  presence  of  dust,  but  these  conditions  do  not  offset 
the  high  value  of  the  combined  climatic  influence  upon  metabolism. 

While  in  general  the  most  favorable  climate  for  consumption  is  that 
exhibiting  attributes  of  dryness,  sunshine,  moderate  altitude,  diminished 
atmospheric  pressure,  and  variability,  this  combination  in  its  physiologic 
demands  upon  the  organism  is  not  suited  to  the  needs  of  all  patients. 
The  occasional  lack  of  adaptation  has  led  to  repeated  assertions  that 
dry,  cool  mountain  climates  are  appropriate  only  for  patients  in  early 
stages,  with  robust  constitution  and  slight,  if  any,  functional  impair- 
ment. At  the  same  time  the  contraindications  for  residence  in  moderate 
altitudes,  as  laid  down  by  various  writers,  are  legion.  Many  statements 
of  this  character  are  scarcely  in  accord  with  the  results  of  experience. 
It  is  true  that  patients  with  incipient  infection,  endowed  with  sturdy 
and  vigorous  constitutions,  without  other  organic  derangement,  do 
particularly  well  in  high  altitudes.  In  such  cases  the  response  of  the  or- 
ganism to  external  atmospheric  conditions  is  usually  immediate,  despite 
indulgence  in  moderate  physical  exercise.  In  addition,  a  large  class, 
with  a  perceptible  reduction  of  vitality,  disordered  digestion,  and  defec- 
tive assimilation,  often  evince,  under  conditions  of  rest,  a  degree  of  re- 
sponse far  beyond  the  anticipation  of  medical  advisers.  This  capacity 
for  favorable  reaction  occurs  in  many  instances  in  the  presence  of  exten- 
sive damage  to  pulmonary  tissue.  On  the  other  hand,  persons  with  ex- 
tremely low  vitality,  enfeebled  circulation,  and  greatly  impaired  diges- 
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tion,  when  exposed  to  such  climatic  conditions,  often  suffer  an  aggravation 
of  the  functional  derangement. 

It  follows  that  low  elevations  and  equability  of  temperature,  with 
varying  degrees  of  moisture,  are  admirably  suited  to  the  needs  of  a  con- 
siderable class,  irrespective  of  the  duration  or  activity  of  the  tuberculous 
process.  These  climatic  attributes,  in  connection  with  warmth,  may 
produce  among  some  patients  a  stimulating  effect  upon  the  general 
system,  with  promotion  of  metabolism  and  nutrition.  As  a  rule,  patients 
displaying  excessive  destruction  of  pulmonary  tissue,  resulting  in  marked 
diminution  of  respiratory  capacity,  thrive  only  in  warm,  dry  regions 
having  a  high  barometric  pressure.  Many  sufferers  from  dry  bronchitis, 
asthma,  and  extensive  emphysema  demand  not  only  residence  at  low 
elevations,  but  also  the  added  elements  of  equability  and  moisture. 

Generally  speaking,  the  young  show  a  much  greater  adaptability 
to  mountainous  climates  than  the  aged.  At  the  latter  extreme  of  life 
the  vitality  is  diminished,  the  cardiac  force  weakened,  the  circulation 
enfeebled,  and  the  walls  of  the  arteries  likely  to  be  more  or  less  thickened. 
For  such  patients  the  climatic  needs  consist  of  warmth,  equability, 
and  absence  of  elevation,  even  if  there  is  considerable  moisture.  In 
the  same  way  persons  in  middle  age,  who  for  prolonged  periods  have 
been  the  victims  of  perverted  metabolism,  may  exhibit  such  pathologic 
change  in  the  heart,  arteries,  and  kidneys  as  to  preclude  subjection  to 
the  cold  and  variability  of  temperature  incident  to  high  altitudes.  For 
these  people,  with  declining  powers  of  heat-production,  caution  should 
be  exercised,  because  of  their  inability  to  respond  to  the  increased  de- 
mands. 

It  is,  of  course,  recognized  that  advanced  degenerative  changes  in  the 
heart,  arteries,  or  kidneys  must  disparage  recourse  to  the  cold,  dry  air 
of  elevated  plateaus.  It  does  not  follow,  however,  that  the  existence 
of  all  forms  of  organic  heart  disease,  regardless  of  their  character  or 
degree  of  compensation,  necessarily  prohibits  residence  in  moderately 
elevated  regions.  It  is  often  impossible,  in  a  given  case,  to  estimate 
with  any  degree  of  accuracy  the  probable  effect  of  low  barometric  pres- 
sure upon  the  heart.  Patients  with  well-defined  valvular  lesions,  but 
with  adequate  compensation,  frequently  show  no  symptoms  whatever 
upon  ascending  to  very  elevated  regions.  Upon  the  other  hand,  indi- 
viduals disclosing  upon  examination  no  evidence  of  organic  change, 
occasionally  exhibit  disturbed  cardiac  function  at  an  altitude  of  from 
6000  to  8000  feet. 

It  would  appear  that  the  vital  consideration  is  not  a  refinement  of 
diagnosis  relative  to  the  existence  of  an  obscure,  perfectly  compensated 
valvular  lesion,  but  rather  an  attempt  to  judge,  as  closely  as  possible, 
concerning  the  relation  of  heart  power  and  work.  It  is  apparent  that 
flabby,  dilated  hearts,  pronounced  myocarditis,  even  without  dilatation, 
and  acute  inflammatory  conditions  involving  the  endocardium  or  peri- 
cardium, should  debar  patients  from  visiting  mountainous  regions. 
In  cases  with  uncomplicated  regurgitant  lesions  or  with  moderate 
arteriosclerosis,  admitting  of  reasonable  doubt  as  to  the  advisability 
of  change  to  moderate  altitudes,  tentative  recourse  to  slightly  elevated 
regions  represents  a  judicious  and  conservative  course. 

Consumptives  suffering  from  advanced  kidney  disease  are  unsuited 
for  high  altitudes,  and,  in  fact,  inappropriate  for  climatic  change  of  any 
kind  in  the  hope  of  securing  appreciable  prolongation  of  life.  It  is 
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important,  however,  to  refrain  from  rendering  an  unfavorable  prognosis 
upon  the  basis  of  a  simple  albuminuria.  In  this  connection  the  follow- 
ing case  is  of  some  interest: 

A  man,  twenty-seven  years  old,  a  patient  of  Dr.  Biggs,  of  New  York, 
with  tuberculous  family  history,  consulted  me  November  11,  1895,  imme- 
diately upon  arrival  in  Colorado.  His  illness  had  developed  in  November, 
1893,  following  a  severe  attack  of  grip.  He  spent  a  large  portion  of  the 
following  year  in  the  Adirondacks,  and  exhibited  material  improvement 
in  all  respects.  Upon  coming  under  my  observation  the  nutrition 
was  but  slightly  impaired,  and  the  general  condition  excellent.  There 
were  signs  of  consolidation,  however,  in  the  left  upper  lung,  with  moist 
rales  from  the  apex  to  the  fourth  rib  and  to  the  middle  of  the  inter- 
scapular  space.  The  examination  of  the  urine  disclosed  a  large  amount 
of  albumin,  without  casts  or  other  abnormal  sedimentary  findings. 
There  was  displayed,  however,  a  remarkable  diurnal  fluctuation  in  the 
amount  of  albumin.  The  urine,  taken  at  different  hours  of  the  day, 
was  frequently  examined,  and  while  albumin  was  found  to  be  present 
in  variable  amount  in  each  specimen,  the  quantity  in  many  instances 
represented  but  a  slight  trace.  The  albuminuria,  after  persisting  for 
nearly  a  year,  disappeared  altogether,  and  has  not  returned  during 
a  residence  of  thirteen  years  in  Denver.  The  patient  secured  a  complete 
arrest  of  the  tuberculous  process  and  has  been  engaged  in  an  active 
business  career. 

Even  the  presence  of  hyaline  and  granular  casts,  with  or  without 
a  slight  amount  of  albumin,  is  insufficient  to  warrant  an  unreservedly 
bad  prognosis.  The  recognition  of  hyaline  or  granular  casts  in  persons 
beyond  the  prime  of  life  is  by  no  means  uncommon,  while  among  younger 
people  an  irritative,  rather  than  a  purely  degenerative,  process  may  be 
suggested  in  some  instances.  As  a  rule,  the  early  stages  of  chronic 
interstitial  nephritis  among  pulmonary  invalids  indicate  the  advisability 
of  equability,  dryness,  and  high  atmospheric  pressure  rather  than  resi- 
dence in  mountainous  districts.  While  a  certain  number  of  nephritic 
consumptives  may  be  expected  to  yield  indifferent  results  if  exposed  to 
the  variability  of  temperature  incident  to  higher  altitudes,  a  few  are 
found  to  improve  satisfactorily  in  dry,  moderately  elevated  regions. 

It  is  frequently  urged  that  residence  in  high  altitudes  is  contraindi- 
cated  for  the  consumptive  by  the  coexistence  of  such  nervous  disturb- 
ances as  severe  and  protracted  headaches,  insomnia,  irritability,  and 
hysteria.  The  reasons  adduced  are  the  supposed  resulting  aggravation 
of  the  nervous  symptoms,  and  the  consequent  unfavorable  influence 
upon  the  course  of  the  tuberculous  infection.  The  inference  is  implied 
that  improvement  in  the  nervous  derangement  must  precede  any  change 
for  the  better  in  the  lungs.  This  is  not  invariably  the  case,  although 
upon  general  principles  it  is  wise  to  maintain  a  perfect  nervous  equilib- 
rium if  possible. 

In  the  majority  of  cases  the  acquirement  of  an  increased  nutrition 
must  antedate  any  appreciable  progress  either  toward  the  arrest  of  the 
tuberculous  process  or  the  alleviation  of  functional  disturbance.  The 
reported  observations  of  Dr.  H.  T.  Pershing,  of  Denver,  which  coincided 
with  the  published  views  of  the  late  Dr.  Eskridge,  indicate  the  slight 
influence  of  altitude  upon  purely  functional  nervous  disorders.  With 
this  opinion,  my  own  experience  relative  to  nervous  disturbances  among 
pulmonary  invalids  accords  somewhat  closely.  It  has  not  been  alto- 
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gether  uncommon,  however,  to  note  an  aggravation  of  neurasthenic 
tendencies,  apparently  the  result  of  altitude,  but  these  manifestations 
have  been  chiefly  observed  amid  an  unsuitable  environment.  While 
pronounced  nervous  disturbances  offer  a  serious  obstacle  to  improvement 
in  any  climate,  the  pulmonary  infection  must  be  regarded  as  the  para- 
mount issue,  the  functional  derangement  demanding  greater  attention 
to  details  of  management  rather  than  change  of  climate.  Among  neurotic 
invalids  residing  in  high  altitudes,  the  psychic  influence  attending  change 
of  immediate  surroundings,  without  the  slightest  difference  in  climatic 
conditions,  is  often  productive  of  remarkably  gratifying  results.  It  is 
true,  however,  that  many  neurotic  invalids  are  likely  to  reflect  greater 
credit  upon  the  therapeutic  management,  if  subjected  to  the  soothing, 
sedative  influence  of  warmth,  moisture,  and  equability. 

Fever  is  sometimes  regarded  as  an  important  consideration  in  a 
decision  as  to  a  choice  of  climate,  high  altitudes  being  supposed  to  exert 
a  deleterious  influence.  If  other  conditions  are  not  distinctly  con- 
traindicative  of  climatic  change,  the  presence  of  fever  greatly  empha- 
sizes the  expediency  of  such  a  move.  No  greater  folly  can  be  exhibited 
than  the  practice  of  waiting  for  the  fever  to  subside,  under  the  mistaken 
notion  that  residence  in  favorable  regions  will  produce  an  increase  of 
the  temperature  elevation.  An  important  factor  in  the  reduction  of 
fever  is  the  maintenance  of  complete  rest  in  the  open  air  during  as  many 
hours  as  possible.  The  elaboration  of  such  a  system  of  living  must 
be  more  complete  in  localities  permitting  the  maximum  amount  of 
sunshine.  It  follows  that  the  essential  consideration  in  such  cases  is 
the  avoidance  of  any  unnecessary  delay  in  a  selection  of  climate  in 
accordance  with  the  manifold  phases  of  the  case. 

Excessive  bronchial  irritation  is  also  regarded  by  some  as  a  con- 
traindication for  sojourn  in  high  and  dry  climatic  resorts  with  variable 
temperatures.  Occasionally  this  annoying  manifestation  is  temporarily 
aggravated  in  elevated  regions,  but  the  possible  irritative  effect  upon 
the  bronchial  mucous  membrane  is  by  no  means  a  criterion  of  the  precise 
influence  of  the  climate.  The  efficiency  of  the  latter  is  measured  solely 
with  reference  to  the  subsequent  course  of  the  tuberculous  process f 
which  is  the  only  consideration  of  especial  importance.  The  bronchial 
irritation  in  such  cases  is  often  of  minor  significance,  and  in  nearly  all 
instances  is  susceptible  of  decided  amelioration  under  a  proper  regime. 
Only  when  this  condition  is  associated  with  or  dependent  upon  extensive 
pathologic  changes  involving  the  pulmonary  or  circulatory  apparatus, 
which  in  themselves  suggest  the  advisability  of  warm,  equable,  and 
moist  climates,  are  moderate  altitudes  contraindicated. 

Pulmonary  hemorrhage,  popularly  supposed  to  furnish  a  contraindi- 
cation for  residence  in  elevated  regions,  is  less  likely  to  ensue  in  such 
places  than  at  sea-level,  provided  departure  from  home  is  delayed  until 
a  brief  interval  has  elapsed  after  the  hemorrhage  has  ceased. 

This  subject  has  been  discussed  in  some  detail  in  connection  with 
Symptoms. 

In  general,  it  may  be  assumed  that  the  special  contraindications  for 
sojourn  in  elevated  regions  are  not  so  numerous  and  urgent  as  some 
have  been  led  to  believe. 
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POPULAR  LOCALITIES 

Professor  Moore  has  stated,  "  Within  the  broad  confines  of  the  United 
States  there  are  many,  but  not  all,  shades  and  varieties  of  climates." 
A  diversity  of  climatic  conditions  is  inevitable  as  a  result  of  the  enormous 
size  of  the  country,  the  essential  differences  in  the  general  topography, 
the  presence  of  large  interior  bodies  of  water,  and  the  proximity  to  the 
Atlantic  and  Pacific  Oceans.  It  is  well  to  call  attention  briefly  to  the 
general  characteristics  peculiar  to  a  few  isolated  localities. 

The  predominant  features  obtaining  in  the  Adirondack  Mountains 
of  New  York  are  an  altitude  approximating  2000  feet,  a  comparatively 
small  number  of  sunny  days  during  the  year,  moderate  humidity  of  the 
atmosphere,  and  an  abundance  of  clouds,  fog,  snow,  and  rain.  The 
winters  are  intensely  cold,  but  the  air  at  this  season  is  much  drier  than 
during  warm  weather.  The  summers  are  cooler  and  more  invigorating 
than  many  portions  of  New  York  State,  but  the  heat  is  sometimes  op- 
pressive, even  in  this  mountainous  resort.  The  soil  is  sandy  and  forests 
of  pine  abound.  This  region  is  known  to  possess  many  attractions  for  the 
pulmonary  invalid  in  the  novelty  of  surroundings,  beautiful  scenery,  gen- 
eral diverting  influences,  opportunities  for  recreation,  and  very  excellent 
accommodations.  Here  is  situated  the  admirable  Adirondack  Cottage 
Sanatorium,  the  creation  of  Dr.  E.  L.  Trudeau.  The  essential  climatic 
attributes,  however,  do  not  vary  materially  in  their  general  physiologic 
action  from  those  obtaining  in  other  health  resorts  scattered  throughout 
the  New  England  States,  although  local  differences  of  minor  importance 
are  recognized.  The  remarkable  beauty  of  the  lakes  and  forests  and  the 
excellent  facilities  for  fishing,  render  the  Adirondack  region  a  pleasurable 
and  appropriate  resort  for  those  whose  physical  infirmities  do  not  preclude 
indulgence  in  outdoor  sports.  The  highly  satisfactory  results  so  fre- 
quently attained  in  the  Adirondacks  from  systematic  medical  supervi- 
sion are  worthy  of  especial  mention.  The  same  is  true  of  other  excel- 
lent institutions  for  consumptives  in  various  portions  of  New  York 
State. 

Asheville,  N.  C.,  is  situated  at  an  elevation  approximately  identical 
with  that  of  the  Adirondacks.  The  adjacent  country  is  mountainous  and 
heavily  wooded.  As  a  general  rule,  the  temperature  is  comparatively 
equable,  although  extreme  fluctuations  sometimes  take  place.  The 
relative  humidity  is  high  at  all  times  of  the  year.  The  winters  are  cold, 
although  much  less  so  than  in  the  Adirondacks,  while  the  summers  are 
not  oppressive.  The  snow,  which  remains  for  many  weeks  in  the  Adiron- 
dacks, melts  speedily  in  Asheville,  leaving  the  ground  exceedingly  muddy 
for  considerable  periods.  This  beautiful  city,  situated  upon  an  elevated 
plateau  with  mountains  but  a  few  miles  distant,  rising  an  additional 
1500  feet,  offers  advantages  for  a  large  class  of  pulmonary  invalids. 
There  are  many  fine  residences,  family  hotels,  and  exceptionally  well- 
appointed  boarding-houses.  The  Winyah  Sanatorium,  under  the  direc- 
tion of  Dr.  Karl  von  Ruck,  has  enjoyed  a  long  and  useful  existence. 
The  excellent  accommodations  outside  of  sanatoria  render  Asheville 
particularly  inviting  to  those  not  desirous  of  residing  within  a  closed 
institution.  The  mountain  drives  in  almost  all  directions  in  the  surround- 
ing country  are  unusually  attractive,  while  the  scenery  throughout  the 
entire  district  helps  to  make  this  resort  especially  delightful  during  both 
the  winter  and  the  summer  months. 
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Aiken,  S.  C.,  at  an  altitude  of  nearly  600  feet,  is  possessed  of  a  sandy 
soil,  moderate  dryness  of  the  atmosphere,  and  equability  of  temperature. 
There  is  but  little  wind  and  there  are  a  considerable  number  of  sunny 
days.  The  winters  are  warm  and  delightful,  but  the  summers  are  quite 
oppressive.  The  hotel  accommodations  are  exceedingly  good,  while  the 
Aiken  Cottage  Sanatorium  provides  excellent  facilities  for  pulmonary  in- 
valids to  pursue  an  open-air  existence.  This  institution,  under  the  super- 
vision of  Dr.  C.  F.  McGahan,  is  one  of  the  oldest  sanatoria  in  the  United 
States. 

Those  portions  of  Florida  which  in  former  years  enjoyed  a  remark- 
able prestige  as  a  place  of  sojourn  for  pulmonary  invalids  during  the 
winter  months,  are  characterized  by  warmth,  moisture,  equability,  and 
high  atmospheric  pressure.  In  the  interior  of  the  State  the  atmosphere 
is  not  particularly  moist  and  the  sunshine  fairly  abundant,  but  the 
summers  are  quite  enervating  an<i  wet. 

The  climate  of  southern  California  is  of  a  somewhat  tropical  charac- 
ter, being  depressing,  sunny,  moist,  and,  upon  the  whole,  equable.  Con- 
siderable differences  obtain  in  various  portions  of  this  region,  according 
to  the  proximity  of  the  ocean,  or  a  location  in  the  drier  mountainous 
sections.  The  climate  at  the  seashore  is  essentially  moist,  and  is  quite 
undesirable  for  consumptives  of  any  class.  In  Los  Angeles  but  a  very 
few  hours  of  the  twenty-four  may  be  regarded  as  reasonably  dry.  Along 
the  southern  coast,  in  both  summer  and  winter,  the  humidity  is  marked, 
and  the  fog  noticeably  dense  in  the  earlier  portion  of  the  day.  A  foggy 
spell  of  seventeen  days'  duration  is  recorded  at  Santa  Barbara  in  May 
and  June  of  1903.  The  humidity  of  the  fogs  penetrating  inland  from  the 
coast  is  considerably  greater  than  that  of  Boston  or  New  York.  Marked 
diurnal  variations  of  humidity  are  found  in  resorts  along  the  coast  of 
the  Pacific.  While  equability  of  temperature,  sunshine,  dryness  of  soil, 
with  but  little  wind  movement,  are  important  climatic  features,  the  vast 
amount  of  moisture  in  the  air  constitutes  so  marked  a  characteristic 
as  to  result  in  frequent  tendency  to  chilling,  and  to  interfere  seriously 
with  a  continuous  out-of-door  existence.  A  satisfactory  conformity 
of  the  organism  to  the  irregularity  of  demands  for  heat-production  is 
sometimes  quite  out  of  the  question.  It  is  difficult  to  understand  for 
precisely  what  class  of  pulmonary  invalids,  if  any,  the  climate  along  the 
southern  coast  of  California  is  really  adapted.  Upon  the  other  hand, 
in  the  mountainous  regions  there  are  freedom  from  fog,  diminished 
humidity,  and  absence  of  extreme  heat  or  cold,  resulting  in  less  general 
depression  and  relaxation.  In  Dr.  Pottenger's  Sanatorium  at  Monrovia 
and  in  the  Barlow  Sanatorium  near  Los  Angeles  the  general  environment 
and  character  of  accommodations  are  well  suited  to  a  class  of  pulmonary 
invalids. 

The  arid  regions  of  Arizona  possess  climatic  features  of  great  value 
to  the  climatotherapeutist.  While  certain  characteristics  are  common  to 
the  entire  territory,  a  noticeable  difference  is  observed  in  the  altitude 
of  various  portions.  Sandy  deserts  abound  in  a  district  far  removed 
from  large  bodies  of  water.  The  country  is  broken  more  or  less  by 
numerous  mountain-ranges  with  intervening  valleys.  The  distinctive 
climatic  attributes  are  equability  of  temperature,  extreme  dryness,  a 
maximum  amount  of  sunshine,  with  a  considerable  variation  of  atmos- 
pheric pressure  according  to  location.  An  altitude  of  1100  feet  is  found 
at  Phoenix;  of  2400  feet  at  Tucson,  and  of  5000  feet  at  Oracle,  an  attrac- 
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tive  resort  in  the  Galiuro  Mountains,  thirty-five  miles  from  Tucson. 
It  is  stated  that  Phoenix  has  the  smallest  percentage  of  humidity  and 
the  greatest  amount  of  sunshine  of  any  city  in  the  so-called  arid  region. 
The  air  is  remarkably  clear,  and  the  days  are,  upon  the  whole,  delight- 
ful. During  the  winter  months  the  conditions  are  peculiarly  conducive 
to  the  physical  well-being  of  a  large  class  of  pulmonary  invalids.  At 
this  season  of  the  year  a  comfortable  out-of-door  existence  is  permitted 
almost  continuously,  while  the  nights  are  cool  and  refreshing.  A  summer 
sojourn  in  this  place  is  prohibited  by  the  intense  debilitating  heat.  Note- 
worthy drawbacks  to  many  of  the  manifest  advantages  of  Arizona  are 
the  comparatively  short  season  during  which  the  climatic  conditions 
are  particularly  advantageous,  the  remoteness  and  inaccessibility,  the 
occasional  prevalence  of  high  winds,  the  dust-storms,  and  the  frequent 
difficulty  in  securing  suitable  accommodations  in  some  resorts. 

The  features  of  climate  prevailing  in  El  Paso,  Texas,  and  in  southern 
New  Mexico,  in  comparison  with  those  enumerated  as  characteristic  of 
Phoenix,  are  a  diminished  dryness,  increased  elevation,  and  lessened 
•equability.  There  is,  however,  a  great  deal  of  sunshine,  but 
slight  relative  humidity,  a  dry,  sandy  soil,  and  cool  nights.  Owing 
to  the  large  area  included,  with  important  differences  of  altitude  and 
latitude  in  various  regions,  a  considerable  divergence  of  climatic  con- 
ditions is  found.  The  general  features,  however,  are  those  of  dryness, 
sunshine,  diminished  atmospheric  pressure,  and,  in  the  elevated  regions, 
a  noticeable  variability  of  temperature.  A  detracting  influence  from 
the  general  excellence  of  the  climate  relates  to  the  occurrence  of  high 
winds,  holding  in  suspension  enormous  clouds  of  dust,  which  are  some- 
times driven  with  extreme  velocity.  These  winds  are  more  prevalent 
during  the  winter  and  spring  months,  and  exert  an  undeniable  effect 
upon  the  nervous  system  of  pulmonary  invalids,  who,  for  this  reason, 
are  prone  to  exhibit  at  times  considerable  irritability  of  temperament. 
The  climate,  especially  in  the  northern  portion  and  in  the  more  elevated 
regions,  is  decidedly  invigorating  and  conducive  to  increased  metabo- 
lism. An  outdoor  life  is  permitted,  as  a  rule,  during  the  entire  day. 
Save  in  the  more  elevated  localities,  the  heat  produces  pronounced 
relaxation  during  the  summer,  often  necessitating  the  removal  of  many 
phthisical  patients  to  the  cooler  regions  of  Colorado. 

While,  for  obvious  reasons,  it  is  not  desired  to  exploit  the  virtues 
of  any  particular  State,  it  must 'be  admitted  that  in  Colorado  is  found 
the  nearest  approach  to  climatic  idealism  for  the  great  mass  of  pul- 
monary invalids.  In  common  with  northern  New  Mexico,  the  climate 
is  extremely  dry,  with  prolonged  sunshine  and  intense  solar  radiation, 
marked  diathermancy,  low  barometric  pressure,  variability  of  tem- 
perature, and  moderate  winds — in  short,  all  the  combined  attributes 
which  constitute  a  favorable  climate  for  a  large  class  of  phthisical  patients. 
•Colorado,  which  is  preeminently  a  land  of  sunshine  and  dryness,  has  been 
endowed  by  nature  with  a  sandy,  porous  soil,  an  inspiring  scenery, 
and  all  the  invigorating  qualities  incident  to  moderately  diminished 
atmospheric  pressure.  The  climate  cannot  justly  be  regarded  as  equa- 
ble, and  in  this,  as  previously  stated,  is  concealed  a  desirable  feature 
with  respect  to  the  regularity  and  degree  of  heat-abstraction. 

Among  the  disadvantages  sometimes  stated  to  obtain  from  resi- 
dence in  this  region  are  the  winter  cold,  the  high  winds  and  the 
dust,  objections  which,  in  point  of  fact,  are  more  fancied  than  real. 
53 
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Despite  numerous  statements  to  the  contrary  by  those  unfamiliar  with 
actual  conditions,  Colorado  is  indeed  a  delightful  resort  during  the  entire 
year,  on  account  of  the  remarkable  difference  obtaining  between  the 
physical  and  sensible  temperatures.  Generally  speaking,  there  is  an 
absence  of  extremes  of  heat  or  cold,  the  winters  not  being  characterized 
by  very  low  temperatures  nor  the  summers  by  excessive  heat.  During 
the  cold  season  the  weather  is  rarely  such  as  to  interfere  with  a  contin- 
uous out-of-door  existence.  At  this  time  of  year  rain  is  exceedingly 
uncommon  and  snow-storms  comparatively  infrequent.  The  winter 
cold  is  seldom,  if  ever,  depressing,  save  to  extremely  debilitated  indi- 
viduals. Upon  the  contrary,  a  general  exhilarating  effect  is  often  noted, 
as  a  result  of  which  appetite  and  digestion  are  stimulated  to  an  appre- 
ciable extent.  As  opposed  to  the  enervating  sense  of  inertia  peculiar  to 
warm  regions,  the  invigorating  effect  of  a  Colorado  winter  is,  in  fact,  a 
positive  advantage.  It  must  be  conceded  that  at  times  a  distinct  dis- 
advantage relates  to  the  prevalence  of  wind  and  dust.  During 
the  spring  months,  and  especially  in  the  afternoon,  there  is  more  or  less 
temporary  annoyance  from  these  sources,  but  it  is  seldom  that  the 
invalid  is  not  permitted  to  remain  in  the  open  air  upon  a  sheltering  porch. 
These  unfavorable  factors  obtain  to  a  less  degree  than  in  Arizona  and 
southern  portions  of  New  Mexico,  while  the  relaxation  from  heat  during 
the  summer  is  comparatively  slight. 

A  desirable  feature  of  considerable  importance  is  the  avoidance  of 
necessity  for  removal  from  one  climate  to  another  at  different  seasons  of 
the  year.  Such  changes  involve  not  only  considerable  expense,  incon- 
venience, and  difficulty  of  securing  appropriate  accommodations,  but, 
above  all,  the  frequent  deviations  from  an  appropriate  regime.  Instances 
of  this  are  all  too  frequent  within  the  experience  of  observers  in  health 
resorts  in  any  locality.  The  climate  of  Colorado  is  in  many  respects 
similar  to  that  of  the  Swiss  Alps,  though  in  the  latter  region  there  are 
fewer  hours  of  possible  sunshine  and  a  severer  winter,  but  a  diminished 
amount  of  wind  and  dust. 

Climatologic  literature  abounds  with  statistical  comparisons  of 
meteorologic  data,  calling  attention  to  essential  differences  of  tempera- 
ture, relative  humidity,  sunshine,  precipitation,  and  wind  movement  in 
Colorado,  and  various  other  localities  enjoying  well-deserved  reputations 
as  health  resorts.  While  portions  of  Arizona  and  New  Mexico  exhibit 
more  dryness  and  in  some  instances  increased  equability  of  temperature, 
these  qualities,  though  eminently  desirable  in  themselves,  are  offset  to 
some  extent  by  the  greater  tendency  to  winds  and  dust,  the  lessened 
stimulating  effect,  the  necessity  for  seasonal  change,  and  not  infrequently 
the  existence  of  inferior  accommodations.  Comparisons  between  the  me- 
teorologic conditions  obtaining  in  Colorado  resorts  and  eastern  localities 
are  too  invidious  and  familiar  to  justify  enumeration. 

It  is  just  to  assert  that  there  is  almost  no  part  of  Colorado  where 
the  invalid  may  not  derive  climatic  opportunities  for  material  improve- 
ment. In  numerous  communities  throughout  the  State  ample  provision 
is  made  for  the  reception  of  visiting  consumptives.  Two  localities  suit- 
able for  residence  during  the  entire  year  are  worthy  of  special  mention — 
Denver  and  Colorado  Springs. 

Slight  mention  need  be  made  of  the  climatic  attributes  peculiar  to 
Denver,  which  in  general  are  similar  to  those  already  enumerated  as 
obtaining  in  Colorado,  but  there  are  some  essential  features  concerning 
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which  there  has  been  more 
or  less  popular  misconcep- 
tion. Attention  has  been 
directed  from  time  to  time 
to  alleged  disadvantages  in- 
cident to  the  smoke  from  the 
smelters  and  other  manufac- 
turing establishments,  the 
overcrowding  of  population, 
the  excitement  incident  to 
the  confusion  and  activity  of 
a  large  city,  the  absence  of 
outdoor  diversion  and  recre- 
ation, and  the  difficulty  of 
securing  suitable  accommo- 
dations. 

While  a  large  amount  of 
smoke  is  emitted  from  the 
chimneys  of  the  smelting 
establishments  upon  the 
northeastern  outskirts,  this 
constitutes  but  a  slight  ob- 
jection, as  the  prevailing 
winds  carry  the  smoke  away 
from  the  city  to  a  great  ex- 
tent. Although  a  suitable 
environment  is  not  offered 
to  the  consumptive  in  the 
thickly  settled  portion,  it  is 
impossible  to  find  more  ideal 
conditions  than  can  be  se- 
cured in  the  readily  accessible 
outlying  districts.  Facilities 
for  diversion  and  recreation 
are  found  in  the  various 
parks  adjacent  to  the  city, 
while  for  suitable  cases  the 
country  clubs  offer  attrac- 
tions for  golf  and  social 
pleasures.  The  accommo- 
dations for  pulmonary  inva- 
lids are  sufficiently  ample, 
varied,  and  appropriate  to 
suit  the  needs  of  the  most 
fastidious.  Provision  is 
made,  without  special  diffi- 
culty, for  those  who  prefer 
to  board  or  domicile  them- 
selves in  furnished  houses. 

An  establishment,  known 
as  The  Home,  the  creation 
of  Rev.  F.  W.  Oakes,  has 
enjoyed  a  period  of  usefulness  during  the  past  fourteen  years. 


This 
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Fig.  197. — An  upper  porch  at  The  Home. 


Fig.  198  —A  porch 


spital  addition. 


CLIMATE    IN   THE   TREATMENT    OF    PULMONARY   TUBERCULOSIS        837 

institution,  erected  at  a  cost  of  $250,000,  is  located  in  the  less  densely  pop- 
ulated portion  of  the  city,  and  provides  accommodations  in  its  various 
departments  for  150  patients.  While  the  pervading  spirit  is  not  that  of  a 
sanatorium  proper,  it  is  doubtful  if  any  institution,  wherever  located, 
can  offer  to  a  class  of  invalids  more  of  the  material  comforts  of  life  with 
greater  opportunities  for  improvement  than  can  be  obtained  in  this  place 
of  abode.  The  Home  is  in  effect  an  immaculately  clean  and  attractive 
residence,  designed  for  the  exclusive  accommodation  of  consumptives, 
and  has  been  found  appropriate  for  a  large  class.  By  virtue  of  an  un- 
usual environment,  patients  are  permitted  to  partake  of  its  essential 
advantages  and  at  the  same  time  conform  to  such  hygienic  restrictions 
as  may  be  imposed  in  individual  instances.  The  establishment  is  open 


Fig.  199. — Another  porch  in  connection  with  the  hospital  addition,  Oakes  Home. 

to  any  practising  physician,  and,  therefore,  without  any  fixed  system 
of  sanatorium  regime.  There  is  permitted  to  any  medical  attendant, 
however,  the  exercise  of  such  supervisory  control  over  his  own  cases 
as  he  sees  fit  to  institute  or  has  the  power  to  maintain.  By  means  of 
spacious,  well-arranged  porches,  ample  facilities  are  afforded  for  outdoor 
living.  Scrupulous  attention  is  devoted  to  the  disinfection  of  apartments. 
The  Home  is  pleasingly  furnished,  and  provides  very  desirable  accom- 
modations for  people  with  limited  resources,  as  well  as 'for  those  more 
favored  financially.  The  expense  varies  in  the  several  departments  from 
$30  to  $120  a  month,  according  to  individual  requirements  in  the  way  of 
care  and  nursing.  An  idea  of  some  of  the  pleasing  features  of  this  in- 
stitution may  be  conveyed  by  the  accompanying  illustrations. 
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Fig.  200.— The  cloister,  Oakes  Home. 


Fig.  201.— The  Adams  Memorial  addition  to  The  Home.     Note  porches  connecting  with  each 

room. 
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Excellent  accommodations  are  also  provided  at  the  Agnes  Memo- 
rial Sanatorium,  which  is  situated  upon  the  eastern  outskirts  of  Denver. 
The  institution  was  erected  in  1904  by  Mr.  Lawrence  C.  Phipps,  of 
Denver,  as  a  memorial  to  his  mother,  Mrs.  Agnes  Phipps.  The  lo- 
cation is  ideal,  in  the  midst  of  a  tract  of  land  comprising  one  hundred 


Fig.  202. — Agnes  Memorial  Sanatorium,  Denver,  Colo 

and  sixty  acres,  six  miles  from  the  city.  From  the  grounds,  which 
are  handsomely  arranged  in  lawns  and  walks,  there  is  afforded  a 
magnificent  view  of  the  Rocky  Mountain  range.  The  buildings  are 
of  beautiful  architectural  design  and  admirably  suited  to  the  needs 
of  pulmonary  invalids.  The  individual  sleeping-rooms  are  pleasant, 


Fig.  203. — Open-air  pavilion,  Agnes  Memorial  Sanatorium. 


well  ventilated,  and  sunny.  The  facilities  for  obtaining  outdoor 
air  with  complete  rest  during  the  twenty-four  hours  -of  the  day  could 
not  be  surpassed.  In  addition  to  the  separate  buildings  containing 
sleeping-rooms  for  men  and  women,  there  are  an  administration  build- 
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ing,  a  medical  building  containing  an  infirmary  for  the  more  advanced 
cases,  and  two  open-air  pavilions  for  patients  of  both  sexes.  The 
open-air  pavilions  are  somewhat  similar  to  the  lean-to  described  upon 
page  774,  but  represent  in  their  construction  important  improvements. 
The  entire  equipment  is  complete  and  elaborate,  including  the  various 
bath  facilities,  a  library  of  fifteen  hundred  volumes,  rooms  for  the 
medical  officers,  a  clinical  laboratory  and  pharmacy.  An  inspection 
of  this  establishment  carries  the  conviction  that  every  thought  and 
expense  have*  been  devoted  to  the  comfort  and  well-being  of  patients. 
The  cost  of  the  institution  was  $400,000  and  of  the  equipment 
$50,000.  An  endowment  fund  has  been  provided  by  Mr.  Phipps 
furnishing  sufficient  income  to  keep  the  buildings  in  repair  and  to 


Fig.  204. — The  National  Jewish  Hospital  for  Consumptives. 

care  for  any  possible  annual  deficit.  The  sanatorium  is  under  the 
control  of  a  board  of  eleven  trustees  composed  of  prominent  business 
men,  whose  intention  has  been  to  make  the  institution  as  nearly  as 
possible  self-supporting.  It  is  designed  to  furnish  suitable  accom- 
modations and  medical  attendance  to  incipient  and  somewhat  ad- 
vanced pulmonary  invalids  of  moderate  means.  The  capacity  of  the 
institution  is  limited  to  150  patients. 

The  medical  control  is  vested  in  the  resident  medical  director, 
Dr.  G.  Walter  Holden,  under  whom  are  three  clinical  and  two  labora- 
tory assistants.  The  institution  is  operated  as  a  closed  sanatorium 
where  all  patients  are  subjected  to  rigid  disciplinary  control.  The 


CLIMATE  IN  THE  TREATMENT  OF  PULMONARY  TUBERCULOSIS 


expense  ranges  from  $9.00  to  $20.00  a  week,  the  latter  charge  being 
made  for  those  forced  by  their  physical  condition  to  occupy  rooms 
in  the  infirmary.     The  expense  inci- 
dent to  the  occupancy  of  individual 
sleeping-rooms  for  ordinary  cases  is 
$12.00  a  week. 

A  most  worthy  institution,  known 
as  the  National  Jewish  Hospital  for 
Destitute  Consumptives,  bestows 
upon  the  poor  who  are  fortunate 
enough  to  gain  admittance  a  most 
substantial  charity.  The  hospital 
has  been  in  existence  since  Decem- 
ber, 1899,  and  provides  free"  accom- 
modations for  132  people  in  incipient 
stages  of  tuberculosis.  Practically  all 
funds  for  the  maintenance  of  the  in- 
stitution, including  the  best  of  food, 
housing,  and  medical  care,  are  con- 
tributed by  the  Jews  of  America. 
Support  has  been  generously  given 
by  various  Jewish  organizations  and 
much  assistance  rendered  through 
private  philanthropy.  A  large  pro- 
portion of  the  inmates  are  foreigners. 
According  to  the  last  annual  report, 
to  May  1,  1909,  out  of  1272  destitute 
consumptives  received,  there  have 
been  only  254  from  the  United 
States,  approximately  80  per  cent, 
being  of  foreign  birth.  Exclusive  of 
its  purely  charitable  and  humanita- 
rian scope,  there  are  several  unique 
and  interesting  features  peculiar  to 
the  institution.  Among  these  may 
be  mentioned  the  school  for  English, 
the  trade  school,  the  employment 
bureau  for  discharged  patients,  and 
the  free  loan  fund  to  assist  those 
leaving  the  institution  to  enter  upon  a  business  career.  This  fund  now 
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amounts  to  $10,000  and  has  proved  of  practical  assistance  to  many 
worthy  patients  after  securing  an  arrest  of  the  disease.  During  a 
recent  month  there  were  47  pupils  in  the  school  for  English,  including 
4  Roumanians,  2  Hungarians,  1  Italian,  38  Russians,  1  Austrian,  and 
1  American.  A  new  building  is  shortly  to  be  erected  for  the  trade 
school.  This,  in  charge  of  an  expert,  is  at  present  devoted  to  elec- 
trical workmanship.  Many  foreign-born  patients  upon  discharge 
have  been  equipped  with  some  knowledge  of  the  English  language  and 
permitted  to  engage  hi  a  profitable  occupation.  The  superintendent 
of  this  benevolent  institution  is  Dr.  M.  Collins,  upon  whom  rests  the 
entire  responsibility  for  the  medical  control.  There  is  an  exceedingly 
able  medical  and  surgical  staff,  hi  addition  to  a  resident  bacteriologist 
and  three  internes. 

Another  charitable  establishment  for  the  care  of  pulmonary 
invalids  is  the  Sanatorium  of  the  Jewish  Consumptives'  Relief  Society, 
which  is  admirably  located  upon  a  tract  of  twenty  acres  in  the  out- 
skirts of  Denver.  The  buildings  are  excellently  planned,  commodious, 
and  well  adapted  to  the  needs  of  phthisical  patients.  The  capacity 
of  the  sanatorium  is  limited  to  75  patients,  which  has  been  the  average 
number  cared  for  daily  during  the  past  year.  The  institution  has 
been  in  existence  but  five  years,  yet  its  veritable  blessings  have  been 
bestowed  upon  671  poor  consumptives.  During  the  year  1908, 
309  patients  received  shelter,  food,  nursing,  and  medical  treatment 
free.  A  very  large  majority  are  of  foreign  birth,  nearly  71  per  cent, 
having  been  of  Russian  nativity.  Patients  are  admitted  regardless 
of  age,  sex,  or  stage  of  the  disease,  although  emergency  cases  are  in 
all  instances  given  the  preference,  even  without  the  preliminary 
filing  of  an  application.  The  institution  has  been  main  tamed  through 
the  contributions  of  various  Jewish  charitable  societies  and  numerous 
comparatively  small  bequests.  The  main  support  of  the  institution 
has  come  from  poor  working-men,  merchants,  and  benevolent  orders 
and  lodges.  The  sanatorium  is  under  thoroughly  competent  medical 
management.  It  is  difficult  to  conceive  of  a  more  worthy  or  more 
practical  charity.  The  officers  of  the  Society  are  Dr.  Philip  Hill- 
kowitz,  President,  Dr.  C.  D.  Spivak,  Secretary,  and  Dr.  Adolph 
Zederbaum,  Treasurer. 
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Colorado  Springs,  located  at  the  base  of  Pike's  Peak,  presents  climatic 
features  closely  resembling  those  obtaining  in  Denver.  There  is  the 
same  proximity  to  the  great  plains,  the  same  abundance  of  sunshine, 
the  large  number  of  exceptionally  clear  days,  the  low  humidity,  and  the 
small  amount  of  rainfall.  The  altitude,  however,  is  nearly  1000  feet 
higher,  with  a  corresponding  increase  of  variability.  There  are  high 
winds  of  somewhat  increased  prevalence  and  velocity,  the  latter  being 
about  one-third  greater  in  Colorado  Springs  than  in  Denver.  The  dis- 
agreeable effect  of  the  wind  is  intensified  by  fine  particles  of  irritating 
dust,  but  these  features,  as  a  rule,  do  not  represent  serious  objections, 
save  during  the  existence  of  dust-storms,  which  are  comparatively  in- 
frequent. Patients  rapidly  accustom  themselves  to  the  increased  air 
movement,  which,  if  extreme,  may  be  avoided  by  retiring  to  sheltering 
porches.  By  virtue  of  the  location  of  the  city  at  the  juxtaposition  of 


Fig.  206.— Home  fc 


;ted  with  the  Oakes  "Home. 


plain  and  mountain,  there  is  a  habitual  diurnal  variation  in  the  direction 
of  the  local  winds,  precisely  as  takes  place  at  the  seashore.  Solly  has 
called  attention  to  the  customary  daily  variability  of  the  wind  as  follows : 
"In  ordinary  weather,  throughout  the  night,  a  gentle  breeze  blows 
from  the  north  or  northwest,  and  as  the  sun  begins  to  rise  the  wind  shifts 
eastward  and,  passing  south,  blows  from  the  southwest  during  the 
early  afternoon,  then  turning  backward  through  the  eastern  quarter, 
reaches  the  north  once  more  as  the  sun  goes  down,  where  it  lingers  through 
the  night.  The  velocity  of  the  wind  is  very  slight  during  the  hours 
of  darkness,  but  increases  after  daybreak  up  to  two  or  three  o'clock 
in  the  afternoon,  when  it  blows  with  its  maximum  force,  gradually  dying 
down  again  as  sunset  approaches  and  it  returns  to  the  northern  quarter. 
Thus  there  is  by  day  a  sea  or  plain  breeze,  by  night  a  shore  or  mountain 
breeze."  The  population  is  composed  largely  of  consumptives  who  have 
recovered  their  health  by  reason  of  sojourn  in  this  locality.  Contrary  to 
the  statements  of  some  writers,  the  city  exhibits  a  remarkably  pleasing 
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and    imposing    appearance, 
particularly  in  the  residence 
district.    The  streets  are  un- 
usually broad,  and  are  ren- 
dered quite  attractive  by  the 
abundance   of   shade   trees. 
Exceedingly  good  accommo- 
dations may  be  obtained  in 
numerous    boarding-houses, 
as  well  as  in  the  Glockner 
and  Cragmor  Sanatoria,  both 
of  which  are  admirably  con- 
ducted.      The    former    has 
been  in  existence  for  many 
years  under  the  direction  of 
the  Sisters  of  Charity  and 
provides       accommodations 
for     about     200     patients. 
The  latter  was  founded  in 
1904  through  the  efforts  of 
3     the  late  Dr.  S.  E.  Solly  and 
<§     the   generosity   of  the  late 
|     Gen.    Wm.    J.    Palmer.     It 
|     is  located  on  the  outskirts 
"s     of  the   city,    affords   excel- 
J     lent     accommodations     for 
S     twenty-five     patients,     and 
^     is  under  the  supervision  of 
£     Drs.  C.  F.  Gardiner,  W.  H. 
^    Swan,    and    H.    W.    Hoag- 
£     land. 

It  is  not  to  Denver  and 
Colorado  Springs  alone  that 
the  invalid  in  search  of 
health  need  look  for  suita- 
bility of  climate,  attractive- 
ness of  accommodations, 
and  facility  for  recrea- 
tion. According  to  sea- 
sonal changes,  opportunity 
is  afforded  in  other  parts  of 
the  State  for  such  tempo- 
rary sojourn  as  may  suit 
the  inclinations  and  satisfy 
the  apparent  needs  of  those 
for  whom  a  rational  diver- 
sion is  indicated  to  break 
an  otherwise  unceasing 
monotony.  With  the  ad- 
vent of  warm  weather  pa- 
tients may  avail  themselves 
of  the  facilities  presented 
in  various  resorts  for  the  enjoyment  of  country  life  and  mountain  air. 
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Excellent  accommodations  may  be  obtained  at  Estes  Park,  seventy-five 
miles  from  Denver,  at  an  altitude  of  about  7000  feet.  This  park,  at  the 
foot  of  Long's  Peak,  consists  of  a  plateau  about  te  miles  long  and  six 
miles  wide,  containing  innumerable  hills  and  valleys,  and  surrounded  by 


Fig.  208.— Another  view  of  Estes  Park. 


Fig.  209. — Summer  residence  at  Estes  Park. 

gigantic  mountains  with  snow-clad  peaks  and  craggy  precipices.  Fifteen 
years  ago  the  late  Dr.  Ruedi,  upon  arrival  from  Switzerland,  endeavored 
to  select  in  Colorado  a  location  suitable  for  comparison  with  Davos  as  to 
climatic  characteristics,  fauna,  and  flora.  He  found  that  ua  difference  of 
2000  feet  between  Colorado  and  Switzerland  was  required  to  put  invalids 
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under  the  same  conditions.''  Considerable  resemblance  was  shown  be- 
tween Estes  Park  and  Davos,  except  as  to  the  factor  of  altitude.  As  a 
result  of  close  meteorologic  observation  he  was  enabled  to  call  attention 
to  a  diminished  variation  in  the  barometric  pressure  in  Estes  Park  as 
compared  with  that  of  Davos,  and  to  the  far  greater  number  of  hours  of 
possible  sunshine.  A  striking  difference  in  the  humidity  was  also  noted, 
the  absolute  precipitation  in  the  Swiss  mountains  being  considerably  in 
excess,  but  the  prevalence  of  wind  decidedly  less  marked. 

Attention  is  sometimes  called  to  the  supposed  inability  of  invalids  to 
return  home  after  an  arrest  has  been  secured  in  high  altitudes.  It  is 
hard  to  conceive  how  residence  at  high  elevations  can  render  the  invalid 
more  susceptible  to  a  renewed  activity  of  the  tuberculous  process  upon 
return  to  the  lowlands.  Even  were  this  true,  however,  it  would  not 
militate  against  prompt  recourse  to  the  favorable  influence  of  moderate 
altitudes.  In  no  event  could  this  consideration  be  construed  as  an 
argument  against  sending  patients  to  elevated  regions,  but  merely  against 
permitting  them  to  return  until  a  definite  arrest  has  been  established. 
Furthermore,  the  vital  desideratum  is  any  case  is  an  early  restoration  to 
health,  rather  than  a  regard  for  the  patient's  welfare  after  recovery  has 
been  secured. 


CHAPTER  C 
TREATMENT  OF  SPECIAL  SYMPTOMS 

THE  treatment  of  the  various  complications  has  been  described  in 
connection  with  their  clinical  manifestations.  The  general  management 
of  fever  has  been  discussed  at  length  in  the  chapter  devoted  to  Mixed 
Infection.  Among  the  other  symptoms  the  treatment  of  which  is  worthy 
of  special  mention,  cough,  digestive  disorders,  night-sweats,  nervous 
disturbances,  cardiac  weakness,  and  insomnia  are  of  importance.  The 
treatment  of  pulmonary  hemorrhage  will  be  considered  in  a  separate 
chapter. 

COUGH 

No  single  symptom  is  comparable  with  cough  in  its  constancy,  vary- 
ing character,  and  differing  indications  for  therapeutic  management. 
While  cough  is  almost  always  present  to  some  extent,  there  is  often 
displayed  a  remarkable  difference  in  the  frequency,  general  character, 
and  degree  of  severity.  It  has  been  shown  that  there  is  no  definite 
relation  between  the  intensity  of  cough  and  the  extent  or  activity  of 
the  tuberculous  infection.  This  symptom  is  sometimes  of  minor  sig- 
nificance, even  in  advanced  phthisis,  and  not  infrequently  an  important 
disturbing  factor  in  early  cases. 

In  view  of  the  personal  element,  so  largely  operative  in  the  pro- 
duction and  nature  of  cough,  it  follows  that  rational  palliative  manage- 
ment should  take  cognizance  of  individual  idiosyncrasies.  The  cough 
is  loose,  and  attended  by  useful  expectoration  in  some  instances,  while 


TREATMENT   OF   SPECIAL   SYMPTOMS  843 

dry,  paroxysmal,  exhausting,  and  unnecessary  in  others.  In  recognition 
of  the  divergence  of  therapeutic  indications  it  follows  that  efforts  to  limit 
its  frequency  and  mitigate  its  severity  are  not  appropriate  for  all  cases. 
Routine  methods  of  allaying  cough  should  be  rigidly  avoided,  the  nature 
of  the  treatment  in  individual  cases  depending  largely  upon  the  causal 
conditions  and  the  associated  disturbances.  In  general,  it  is  desirable 
to  reduce  to  a  minimum  the  ovcrsonsibility  of  the  bronchial  tract.  Among 
some  invalids  promotion  of  expectoration  is  demanded,  but  in  a  largo 
proportion  of  cases  the  amount  of  bronchial  irritability  is  far  in  excess 
of  that  required  to  free  the  respiratory  passages. 

Preliminary  to  the  institution  of  treatment,  it  is  of  prime  importance 
to  conduct  a  critical  inquiry  as  to  the  existence  of  local  causative  factors. 
The  pharynx  should  be  carefully  inspected  in  order  that  a  prolonged 
uvula  may  be  amputated  if  necessary,  and  enlarged  follicles  upon  the 
posterior  wall  of  the  pharynx  destroyed.  The  larynx  also  should  be  ex- 
amined, that  areas  of  infiltration,  ulceration,  or  necrosis  may  be  promptly 
subjected  to  local  treatment.  The  recognition  of  cardiac  embarrass- 
ment is  of  importance,  for  a  venous  engorgement  of  the  pulmonary 
circulation  often  predisposes  to  the  development  of  bronchial  irritability. 
In  this  event  the  exhibition  of  nitroglycerin  and  other  remedies  to  relieve 
the  pulmonary  congestion  is  frequently  attended  by  signal  benefit.  The 
coexistence  of  nephritic  disturbance,  a  rheumatic,  diathesis,  gout,  and 
chronic  alcoholism  should  be  ascertained,  and  treatment  appropriate 
for  the  underlying  condition  immediately  inaugurated.  Exposure  to 
dust,  wind,  or  smoke  should  be  restricted,  and  loud  or  prolonged  talk- 
ing prohibited. 

The  medical  advice  should  be  governed  largely  by  the  character  of 
cough,  the  conventional  administration  of  syrups  and  sedative  tablets, 
irrespective  of  other  considerations,  being  productive- of  no  inconsiderable 
harm. 

It  is  highly  inexpedient  to  resort  to  the  employment  of  any  agent 
not  absolutely  demanded,  and,  above  all,  to  permit  its  use  according  to 
the  fanciful  judgment  of  the  patient. 

As  a  rule,  ample  measures  are  available  for  the  restriction  of  cough 
without  recourse  to  opiates.  In  all  cases  of  dry  cough  with  unnecessary 
and  spasmodic  efforts  toward  the  expulsion  of  expectoration,  detailed 
utilization  of  various  hygienic  measures  are  of  great  value.  These  par- 
oxysms have  been  described  as  occurring  after  heavy  meals,  upon  change 
of  position,  as  arising  in  the  morning  or  retiring  for  the  night,  upon  abrupt 
alternation  of  heat  or  cold,  upon  exposure  to  raw,  chilling  winds,  inha- 
lation of  smoke  or  dust,  indulgence  in  physical  exercise  or  inordinate 
laughter,  and  during  a  state  of  mental  excitability.  The  frequency  and 
severity  of  spasmodic  cough  are  also  aggravated  to  no  little  extent  by 
disturbances  of  digestion  and  constipation.  It  is  at  once  apparent  that 
the  obligation  of  the  medical  attendant  relates  not  to  the  unthinking 
administration  of  sedatives,  but  to  the  comprehensive  recognition  of  all 
influences  responsible  for  the  cough,  whether  general  or  local,  and  atten- 
tion to  their  removal  or  control.  The  degree  to  which  excessive  bron- 
chial irritability  with  exhausting  cough  may  be  relieved  by  carefully 
supervised  hygienic  measures  is  almost  beyond  belief.  Successful  results 
are  greatly  facilitated  by  the  willing  cooperation  of  the  patient,  which 
can  be  secured  only  by  a  detailed  recital  of  the  possible  causative  in- 
fluences. 
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In  many  cases  complete  physical  rest  in  the  recumbent  or  semi- 
reclining  posture  should  be  secured  for  at  least  one-half  hour  after  meals. 
This,  of  course,  is  particularly  suited  only  to  patients  whose  paroxysms 
of  cough  are  not  excited  upon  assuming  this  position.  It  is  especially 
appropriate  for  those  with  decidedly  nervous  temperament,  and  with 
marked  susceptibility  to  variations  of  external  temperature.  It  is  impor- 
tant that  meals  should  not  be  eaten  at  times  of  mental  excitement  or  phys- 
ical exhaustion,  as  the  tendency  to  cough  and  vomit  is  then  accentuated 
to  a  marked  degree.  Inasmuch  as  the  coughing  at  such  a  time  is  largely 
of  reflex  origin,  it  is  often  desirable  to  restrict  the  amount  of  food  in- 
gested with  the  meals.  Many  patients  are  able  to  receive  into  their 
stomachs  a  moderate  quantity  of  food  without  excitation  of  paroxysmal 
cough,  but  exhibit,  upon  overindulgence,  distressing  reflex  irritability. 
Invalids  of  this  class  should  receive  their  food  frequently,  but  in  com- 
paratively small  amounts.  Bits  of  ice  may  be  held  in  the  mouth  after 
eating  if  the  tendency  to  cough  is  pronounced.  In  extreme  cases  tablets 
containing  a  small  amount  of  cocain  may  be  slowly  dissolved  in  the 
mouth,  or  the  fauces  may  be  sprayed  with  a  weak  solution. 

The  influence  of  change  in  position  is  illustrated  by  the  customary 
cough  in  the  early  morning  and  late  evening.  At  such  hours  the  need 
of  controlling  cough  is  less  apparent  than  at  other  times,  as  the  expulsion 
of  the  secretions  is  more  or  less  imperative  and  the  danger  of  reflex  vomit- 
ing much  diminished.  During  the  balance  of  the  day,  particularly  after 
taking  food,  the  restriction  of  severe  cough  sometimes  necessitates  rest 
in  the  upright  position,  or  at  most  reclining  slightly  in  an  invalid  chair. 
Many  patients  complain  bitterly  of  the  cough  which  ensues  immediately 
upon  lying  down  at  night,  resulting  in  the  loss  of  the  evening  meal  from 
reflex  vomiting.  This  unfortunate  occurrence  is  far  more  apt  to  take 
place  when  invalids  retire  shortly  after  food  is  ingested.  While  it  is 
highly  desirable  to  secure  as  many  hours  of  sleep  as  possible,  this  in  no 
case  should  take  precedence  over  efforts  to  control  the  paroxysmal  even- 
ing cough.  In  such  cases  it  is  my  custom  to  instruct  patients  to  partake 
somewhat  sparingly  of  the  evening  meal,  and  to  retire  for  the  night  not 
until  after  the  lapse  of  several  hours. 

Animated  conversation,  music,  card-playing,  and  other  forms  of  social 
indulgence  are  interdicted.  Exposure  to  the  cold  night  air  is  often  in- 
judicious for  this  class  of  invalids,  even  if  at  rest  upon  the  porch.  Quiet 
and  seclusion  in  a  well-ventilated  and  not  overheated  room  are  indicated 
until  such  time  as  the  processes  of  digestion  are  well  established.  The 
evening  may  be  spent  in  light  reading,  with  the  patient  in  a  semi-upright 
posture.  Experience  has  shown  that  in  many  instances  the  later  hour 
of  retiring  is  compensated  for  by  the  diminished  tendency  to  cough 
when  the  recumbent  position  is  finally  assumed,  by  the  lesser  likelihood 
of  reflex  vomiting,  and  by  the  greater  probability  of  securing  unbroken 
sleep. 

Excellent  results  are  sometimes  obtained  by  attempts  to  produce  an 
evacuation  of  the  contents  of  pulmonary  cavities  through  the  influence 
of  postural  change.  Muco-purulent  secretions  in  cavities  and  bronchiec- 
tases  are  occasionally  expectorated  with  comparative  ease  in  a  prone 
position  with  the  head  and  shoulders  slightly  lower  than  the  rest  of  the 
body.  This  method  is  more  likely  to  be  efficacious  in  the  early  morning, 
but  in  some  cases  it  may  be  employed  to  advantage  in  the  latter  part  of 
the  day,  the  chief  aim  being  to  facilitate  the  removal  of  accumulated  se- 
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cretions  with  the  least  possible  effort.  Thus  much  ineffectual  cough  may 
be  avoided,  and  the  septic  manifestations  resulting  from  the  absorption-of 
toxic  material  somewhat  lessened.  This  procedure  is  readily  avail- 
able, attended  by  practically  no  discomfort,  and  often  followed  by  a 
reduced  severity  of  cough.  The  postural  change  should  not  be  adopted 
immediately  following  a  meal,  and  should  not  be  continued  for  any  length 
of  time  in  hemorrhagic  cases.  West  urges  strongly  that  patients  should 
not  be  permitted  to  lie  upon  the  back  when  attempting  to  utilize  the  force 
of  gravity  to  promote  expulsion  of  the  bronchial  secretions.  Schafer, 
however,  has  recently  reported  results  obtained  at  Quincke's  clinic  at 
Kiel  by  the  adoption  of  the  sloping  position,  with  the  patient  flat  upon 
the  back,  but  with  the  head  turned  to  one  side.  The  foot  of  the  bed  is 
raised  from  eight  to  twelve  inches  for  two  or  three  hours  in  the  early 
morning  and  again  in  the  evening.  In  29  cases  related,  benefit  was  ex- 
hibited in  the  freedom  from  cough  and  expectoration  during  the  remainder 
of  the  day,  and  in  the  subsidence  of  fever  previously  due  to  retained  se- 
cretions. 

Patients  exhibiting  excessive  bronchial  irritation  with  scanty  se- 
cretion can,  of  course,  derive  no  benefit  from  change  of  position  other  than 
may  possibly  accrue  from  the  induced  hyperemia  of  the  pulmonary  tissue. 
Attempts  have  been  made  to  apply  to  the  lungs  Bier's  principle  of  localized 
hyperemia  by  the  use  of  Kuhn's  suction  mask,  the  inspiration  of  rarefied 
air  in  the  pneumatic  cabinet,  and  the  systematic  use  of  narrow  breathing- 
tubes.  The  suction  mask  has  been  somewhat  extensively  used  in  German 
clinics.  Vehling  reports  rather  encouraging  results  from  its  use,  although 
no  marked  effects  were  displayed  in  advanced  cases.  He  believes  it  to 
be  of  value  as  a  prophylactic  measure.  The  inspiration  is  materially 
impeded  while  using  the  mask,  though  expiration  is  free.  Its  practical 
and  permanent  value  in  phthisical  cases  does  not  appear  as  yet  to  be 
definitely  established. 

The  induction  of  artificial  hyperemia  is  made  particularly  simple 
by  utilizing  the  method  recommended  by  A.  T.  Tucker  Wise,  the  special 
feature  of  which  is  the  double  inclined  plane  arrangement.  By  this  means 
the  patient  is  enabled  to  assume  the  prone  position,  the  forward  inclined 
plane  being  at  an  angle  of  22  degrees.  As  the  lower  extremities  are  not 
raised  above  the  level  of  the  head,  excessive  blood-pressure  in  the  cerebral 
vessels  is  obviated  to  a  great  extent.  He  recommends  the  adoption  of  this 
position  three  times  a  day  during  a  period  of  from  one-half  hour  to  an  hour. 
Aside  from  the  possible  advantages  to  be  derived  from  the  more  abundant 
blood-supply  to  infected  pulmonary  areas,  benefit  may  not  infrequently 
be  afforded  from  the  easier  expulsion  of  secretions  and  subsequent  re- 
duction of  cough. 

In  all  cases  the  frequent  alternation  of  hot  and  cold  air  must  be  avoided 
as  far  as  possible,  and  protection  afforded  from  drafts,  chilling  winds,  or 
atmospheric  contamination  with  smoke  or  dust.  Physical  exercise  and 
undue  hilarity  incident  to  exuberance  of  spirits  must  be  prohibited  until 
cough  has  been  subdued  within  reasonable  bounds. 

The  ingestion  of  copious  drafts  of  hot  water  upon  arising  in  the  morn- 
ing, with  or  without  the  addition  of  sodium  phosphate  'or  other  alkaline 
preparation,  is  often  peculiarly  efficacious  in  relieving  the  severity  and 
shortening  the  period  of  morning  paroxysms. 

Subjective  control  on  the  part  of  the  patient  is  .of  exceeding  impor- 
tance. Invalids  should  be  taught  to  repress  the  desire  to  cough 
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unless  assured  that  the  expectoration  is  easy  of  expulsion.  To  a  very 
great  extent  the  frequency  of  cough  is  influenced  by  habit,  which,  by 
the  exercise  of  firm  volition,  is  capable  of  much  restraint.  It  is  par- 
ticularly desirable,  for  obvious  reasons,  that  the  tendency  to  cough 
should  be  overcome  at  meal-time,  and  the  possibilities  for  repression  at 
this  time  are  sometimes  remarkable. 

Counterirritation  over  the  sternum  is  frequently  of  some  value  in 
lessening  the  severity  of  cough  during  acute  bronchial  exacerbations. 
At  this  particular  period  inhalations  are  also  of  considerable  benefit, 
but  should  not  be  employed  for  over  a  few  days  at  a  time.  In  acute 
cases  the  inhalation  may  consist  of  various  combinations  of  eucalyptus, 
menthol,  thymol,  oil  of  pine,  and  phenol;  and  in  chronic  cases,  of  crea- 
sote,  balsam  of  Peru,  tincture  of  benzoin,  iodin,  terebene,  etc.  During 
periods  of  excessive  irritability  considerable  improvement  is  sometimes 
afforded  by  this  means.  It  is  essential  that  the  inhalation  of  medicated 
steam  be  practised  in  great  moderation,  and  that  the  patient  refrain  from 
going  out  of  doors  until  at  least  one-half  hour  has  elapsed.  The 
spasmodic  cough,  characterized  by  absence  or  tenacity  of  expec- 
toration, is  favorably  influenced  in  many  cases  by  the  periodic 
administration  of  the  syrup  of  hydriodic  acid.  An  experience  of 
many  years  with  this  agent  has  established  the  conclusion  that, 
given  three  times  a  day  for  varying  periods,  it  is  often  capable  of 
lessening  the  severity  of  cough  to  a  material  extent  and  promoting  ease 
of  expectoration. 

In  case  the  cough  remains  persistent  in  spite  of  hygienic  measures, 
deleterious  effects  are  inevitably  observed  in  the  production  of  reflex 
emesis,  impairment  of  nutrition,  disturbance  of  sleep,  and  diminution 
of  strength.  Under  these  circumstances  relief  should  be  afforded  within 
moderate  limits  by  the  judicious  employment  of  sedative  agents,  among 
which  codein  and  heroin  take  the  first  place.  In  many  cases  codein 
may  be  combined  to  advantage  with  terpin  hydrate  in  doses  of  J  and  2J 
grains  respectively.  Drug  therapy  for  the  relief  of  cough  should  be 
restricted  as  much  as  possible,  and  under  no  circumstances  should  be 
left  to  the  judgment  of  the  patient.  Opium  derivatives  may  be  admin- 
istered either  in  tablet  or  liquid  form,  but  if  the  latter  is  used,  care  should 
be  taken  to  exclude  syrups,  on  account  of  their  pernicious  influence 
upon  digestion.  Not  until  all  hope  of  recovery  has  vanished  should  the 
comfort  of  the  patient  with  distressing  cough  be  promoted  by  the  free 
exhibition  of  morphin,  heroin,  or  codein. 


DIGESTIVE  DISORDERS 

The  contraindications  for  excessive  feeding,  together  with  the  general 
principles  of  dietetic  treatment,  have  been  described  in  connection  with 
the  general  subject  of  superalimentation. 

The  dietetic  and  medicinal  management  of  the  various  disturbances 
of  the  gastro-intestinal  tract  is  attended  by  the  assumption  of  much 
responsibility,  for  on  the  preservation  of  digestion  rests  the  chief  hope 
of  the  consumptive.  In  addition  to  the  possibility  of  organic  change 
in  the  alimentary  canal,  exceptional  opportunities  are  afforded  for  the 
development  of  functional  disorder.  Attention  has  been  called  to  the 
apparent  incapacity  of  the  digestive  apparatus  by  reason  of  unfortunate 
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neurotic  disturbances,  sometimes  incident  to  the  course  of  pulmonary 
tuberculosis.  Allusion  has  been  made  to  the  effect  of  fever  and  toxemia 
upon  the  gastric  secretions,  and  to  the  pernicious  influence  of  indis- 
criminate stuffing,  combined  with  restriction  of  physical  exercise.  If 
to  these  factors,  which  are  profoundly  instrumental  in  impairing  diges- 
tion, there  is  added  the  evil  of  injudicious  medication,  it  is  no  wonder 
that  consumptives  become  sadly  handicapped  in  their  struggle  for  re- 
covery. 

Acute  disturbance  of  gastric  digestion,  which  not  infrequently  results 
from  indiscretions  of  diet,  suggests  the  wisdom  of  immediate  food  restric- 
tion, and  the  administration  of  calomel  in  small  doses  until  from  one  •  to 
two  grains  have  been  taken.  This  should  be  followed  by  a  mild  saline 
laxative  upon  the  ensuing  morning.  The  calomel  is  especially  indicated 
if  the  tongue  is  furred  and  the  breath  heavy.  After  thorough  move- 
ments of  the  bowels,  and  practical  abstinence  from  food  for  twenty- 
four  hours,  increasing  amounts  should  be  permitted,  but  starches,  sweets, 
and  fats  should  be  temporarily  avoided.  The  essential  therapeutic 
indications  are  as  stated — the  free  evacuation  of  the  bowels  from  the 
exhibition  of  calomel,  rest  for  the  gastro-intestinal  tract,  liquid  nourish- 
ment for  one  or  two  days,  a  gradual  resumption  of  solid  food,  and  the 
administration  of  bitter  tonics,  which  in  many  cases  should  be  combined 
with  hydrochloric  acid.  As  stated  elsewhere,  the  hydrochloric  acid  is 
often  deficient  among  pulmonary  invalids,  suggesting  in  many  instances 
the  expediency  of  employing  this  remedy.  It  is  unwise  to  resume  at 
once  efforts  toward  superalimentation,  raw  eggs  and  milk  between 
meals  being  ingested  but  sparingly.  Disturbances  of  this  nature, 
though  prone  to  recur  from  time  to  time,  yield  quickly  to  simple  treat- 
ment. 

Chronic  gastric  indigestion,  characterized  by  confirmed  anorexia, 
distress  and  pain  after  eating,  pyrosis,  nausea  and  vomiting,  and  even 
localized  tenderness,  is  far  more  obstinate  in  its  response  to  therapeutic 
management.  This  grouping  of  symptoms,  as  previously  stated,  may 
be  dependent  upon  structural  abnormality  of  the  stomach  or  upon  func- 
tional disturbances  incident  to  profound  psychoneurosis.  The  organic 
condition  may  be  that  of  chronic  catarrh  with  atrophy  of  the  mucosa, 
muscular  atony,  and  dilatation,  with  not  infrequently  enteroptosis  and 
associated  change  in  other  abdominal  organs.  It  is  sometimes  with  the 
utmost  difficulty  that  the  causative  conditions  may  be  differentiated, 
although  in  general  the  means  for  distinguishing  between  the  purely 
organic  and  functional  disorders  are  sufficiently  clear  to  admit  of  intelli- 
gent therapeusis. 

The  structural  changes  may  be  accompanied  by  cardialgia,  which 
is  often  acute.  There  may  be  redness  of  the  tip  and  margin  of  the  tongue. 
Eructation  of  gas  is  an  annoying  symptom,  which  is  sometimes  intensified 
by  the  regurgitation  of  bitter  or  sour  fluids.  Hydrochloric  acid  is  usually 
diminished  to  a  considerable  degree,  though  other  acids  are  often  present. 
The  treatment  of  the  purely  catarrhal  type  should  consist  primarily  of  the 
temporary  enforcement  of  a  rigid  milk  diet.  The  milk  may  be  diluted, 
if  necessary,  with  Apollinaris,  Vichy,  or  other  effervescent  waters.  It  is 
sometimes  important  that  it  be  peptonized  until  the  patient  is  able  to 
bear  solid  food.  At  this  time  it  is  essential  that  mastication  should  be 
thorough,  and  the  patient  compelled  to  devote  an  unusually  long  time  to 
the  ingestion  of  food.  Potatoes  and  other  starchy  vegetables  should  be 
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forbidden,  together  with  fats,  sweets,  pastry^  and  hot  bread.  Certain 
fruits  are  often  injurious  for  some  people,  restriction  in  this  respect  being 
a  matter  of  individual  application. 

In  cases  exhibiting  hypochlorhydria,  dilute  hydrochloric  acid  should  be 
given  freely,  together  with  pepsin  and  other  digestive  ferments.  Bis- 
muth preparations  with  sodium  bicarbonate  may  be  administered,  while 
strychnin  or  nux  vomica  are  of  some  value  in  promoting  the  appetite. 
In  obstinate  cases  daily  irrigation  of  the  stomach  in  the  early  morning 
with  a  3  per  cent,  solution  of  sodium  bicarbonate  or  of  boric  acid  is  of 
decided  advantage.  Some  patients  are  able  to  practise  autolavage 
with  signal  benefit,  without  the  use  of  the  stomach-tube.  Those  who 
can  easily  bring  about  emesis  should  be  instructed  to  drink  a  quart  of 
hot  normal  salt  solution  or  boric-acid  solution  about  an  hour  before 
breakfast.  If  regurgitated  without  difficulty,  this  method  is  highly 
efficacious.  Good  results  are  often  obtained  by  repeating  the  lavage 
late  in  the  evening.  Washing  of  the  stomach  is  particularly  indicated 
in  cases  of  mucous  gastritis,  dilatation  of  the  stomach,  and  atony  of  its 
walls.  When  such  conditions  exist,  fluids  should  be  somewhat  restricted, 
the  solid  food  given  in  small  quantities  and  at  frequent  intervals,  scraped 
beef  and  tender  meats  being  especially  well  borne.  In  the  event  of 
pronounced  enteroptosis,  support  for  the  abdominal  organs  should  be 
provided  by  a  belt  or  by  the  application  of  adhesive  straps. 

The  functional  neuroses  may  also  be  attended  by  violent  eructation 
of  gas,  vomiting,  partial  regurgitation  of  food,  and  gastric  distress  or 
distention  after  eating.  The  appetite  is  not  invariably  poor,  nor  is 
aversion  to  food  continuous,  fickleness  of  appetite  often  being  a  striking 
characteristic.  An  important  feature  is  the  accentuation  of  pain  and 
belching  when  the  stomach  is  empty,  rather  than  immediately  after  the 
ingestion  of  food.  The  symptoms  referable  to  the  dyspepsia  sometimes 
completely  overshadow  the  manifestations  of  tuberculous  infection.  As 
the  clinical  symptoms  are  often  extremely  complex,  representing  a  great 
variety  of  neurotic  disturbances,  it  is  obviously  irrational  to  attempt  to 
treat  patients  of  this  class  along  purely  symptomatic  lines.  Gastric 
analyses  are  of  importance  largely  by  reason  of  their  moral  effect.  The 
same  is  true  of  a  strictly  regulated  dietary,  which,  for  psychic  reasons, 
should  not  be  enforced  for  prolonged  periods. 

The  underlying  principles  of  treatment  should  be  those  of  suggestion, 
rest,  fairly  generous  alimentation,  and  detailed  supervision  of  the  mode 
of  life.  Upon  the  intelligent  application  of  these  features  will  depend 
ultimate  success,  far  more  than  upon  the  perfunctory  selection  of  diet 
with  reference  to  alluring  symptomatic  indications,  a  study  of  the  stools 
or  of  the  stomach-contents. 

Considerable  difficulty  is  usually  experienced  in  overcoming  the 
prejudices  and  preconceived  notions  of  patients  who  protest  their  utter 
inability  to  digest  certain  articles  of  food.  It  is  sometimes  advisable 
to  begin  with  small  quantities  of  such  easily  digested  foods  as  milk, 
broths,  eggs,  oysters,  squab,  chicken,  and  tender  meats.  Starches 
should  be  given  but  sparingly,  but  fats  may  be  administered  in  fairly 
moderate  amounts.  Among  chronic  dyspeptics  encouragement  and 
reassurance  should  be  freely  extended,  for  much  depends  upon  the 
establishment  of  renewed  hope,  and  an  increasing  confidence  in  their 
digestive  powers.  Food  should  be  given  between  meals,  in  order  that 
the  stomach  may  at  no  time  become  perfectly  empty. 
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The  clinical  judgment  may  be  taxed  in  deciding  between  the  relative 
advantages  to  be  derived  in  individual  cases,  from  exercise  or  complete 
rest.  In  general  a  preliminary  recourse  to  a  modified  rest  treatment, 
with  isolation  and  competent  nursing,  is  peculiarly  efficacious,  but  in 
some  cases  the  indications  point  to  diversion,  recreation,  and  carefully 
adjusted  physical  exercise.  It  is  absolutely  essential  that  this,  if  per- 
mitted at  all,  should  be  unattended  by  fatigue,  lest  the  functional  dis- 
turbances become  aggravated  to  a  considerable  extent.  It  will  be  seen 
that  the  treatment  of  this  form  of  chronic  dyspepsia,  so  common  among 
neurotic  consumptives,  is  based  upon  the  treatment  of  the  individual, 
rather  than  of  the  stomach. 

In  addition  to  change  of  scene,  environment,  method  of  living,  and 
judicious  modification  of  diet,  it  is  often  important  to  administer  certain 
medicines  as  aids  to  digestion,  as  well  as  for  their  general  effect.  Nux 
yomica  and  strychnin  are  of  considerable  value,  as  are  alkaline  remedies 
in  large  doses  in  the  form  of  magnesia  or  sodium  bicarbonate.  Prepara- 
tions of  bismuth  may  be  indicated,  as  in  catarrhal  conditions  of  the  stom- 
ach or  intestine.  The  various  bitter  tonics  are  of  some  efficacy  in  a  few 
cases.  For  severe  pain  anodyne  remedies  are  sometimes  appropriate, 
but  should  not  be  administered  save  in  exceptional  instances.  In  some 
cases  nausea  is  controlled  by  small  doses  of  ingluvin.  If  the  general 
nervous  disturbance  is  pronounced,  excellent  results  may  be  obtained 
from  the  administration  of  the  aqueous  extract  of  opium,  in  association 
with  cannabis  indica.  The  combination  which  I  have  used  for  years  in 
innumerable  instances  with  exceedingly  satisfactory  results  is  strychnin, 
-jV  grain,  salol,  5  grains,  aqueous  extract  of  opium,  T^  grain,  extract  of 
cannabis  indica,  TV  grain,  aloin,  ^  grain,  after  each  meal.  In  no  case 
has  there  been  observed  any  untoward  effect  of  the  opiate,  or  a  tendency 
toward  habituation.  Upon  the  contrary,  with  the  control  of  general 
nervous  manifestations,  digestion,  as  a  rule,  is  improved,  mental 
excitability  diminished,  and  insomnia  relieved.  In  view  of  the  pre- 
ponderance of  nervous  symptoms  in  a  large  proportion  of  cases,  and 
the  difficulty  of  successful  management  on  account  of  these  neurotic 
disturbances,  it  is  my  firm  conviction  that  the  employment  of  the 
above-mentioned  combination  in  capsule  for  such  patients  is  of  inestimable 
value. 

Constipation,  which  is  often  present  at  any  stage  of  pulmonary  tuber- 
culosis, may  be  favorably  influenced  by  colon  massage.  As  this  symp- 
tom is  exhibited  more  frequently  in  incipient  cases,  judicious  exercise 
is  permissible  for  a  large  number  of  patients,  combined  with  the  ingestion 
of  raw  fruits  and  coarse  vegetables.  Regularity  of  bowel  evacuation 
should  be  insisted  upon  with  the  utmost  strictness.  Copious  quantities 
of  hot  water  should  be  taken  an  hour  before  breakfast,  which,  if  insuf- 
ficient, may  be  reinforced  by  the  addition  of  sodium  phosphate  or 
other  alkalies.  For  occasional  use  small  quantities  of  Hunyadi  water 
often  suffice  if  taken  immediately  upon  arising.  Sweet-oil  enemata 
are  sometimes  of  advantage,  together  with  preparations  of  cascara  by 
mouth. 

The  treatment  of  diarrhea,  which  may  be  of  catarrhal,  tuberculous, 
or  amyloid  origin,  is  especially  important.  Recent  clinical  investigation 
has  shown  that  tubercle  bacilli  are  present  in  the  feces  more  often  than 
has  been  supposed.  Rosenberger  has  found  bacilli  in  the  fecal  discharges 
of  a  number  of  individuals  who  were  not  suspected  to  be  subjects  of 
54 
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tuberculous  infection.  In  a  large  proportion  of  these  cases  the  autopsy 
findings  disclosed  tubercle  deposit  in  some  portion  of  the  body. 

The  nature  of  the  treatment  is  not  necessarily  dependent  upon  a  deter- 
mination of  the  fundamental  character  of  the  diarrhea,  all  three  varieties 
demanding  practically  the  observation  of  the  same  general  measures. 
The  diet  should  be  restricted  almost  entirely  to  milk,  soup,  and  albumi- 
nous foods.  Lean  meats,  eggs,  fish,  and  oysters  may  be  given  freely, 
but  no  vegetables,  fruits,  or  pastry  should  be  allowed.  It  is  sometimes 
necessary  to  insist  upon  protracted  confinement  in  bed  and  an  exclusive 
diet  of  boiled  milk.  It  is  excellent  practice  to  empty  the  bowels  at  inter- 
vals with  calomel  in  divided  amounts,  or  with  sweeping  doses  of  castor 
oil,  following  which  there  is  not  uncommonly  secured  a  temporary  respite 
from  the  annoying  diarrhea.  Among  the  intestinal  astringents  of  con- 
siderable value  may  be  mentioned  the  salicylate  and  subgallate  of  bis- 
muth, tannigen,  and  tannalbin.  Sixty  to  eighty  grains  of  salicylate 
of  bismuth  should  be  given  daily,  while  the  subgallate  may  be  adminis- 
tered in  still  larger  amounts.  Thirty  to  forty  grains  of  tannigen  may  be 
given  each  day,  supplementary  to  either  the  salicylate  or  subgallate  of 
bismuth.  In  very  obstinate  cases  recourse  may  be  taken  to  powdered 
opium  and  acetate  of  lead,  in  doses  of  -J-  grain  and  one  grain  respec- 
tively. Enemata  of  starch,  with  deodorized  tincture  of  opium,  may  be 
occasionally  employed,  together  with  solutions  of  silver  nitrate.  In 
the  event  of  intestinal  flatulence  resulting  from  excessive  fermentation, 
antiseptics  are  of  more  importance  than  astringents.  A  most  excellent 
remedy  for  this  purpose  is  the  beta-naphthol  bismuth,  given  in  seven- 
grain  capsules  two  hours  after  eating.  Creasote  is  often  of  undoubted 
efficacy  in  small  doses,  its  effect  being  somewhat  enhanced  by  the  addi- 
tion of  J  grain  of  menthol. 

Mucous  colitis  is  not  especially  infrequent  among  pulmonary  in- 
valids, particularly  of  the  neurotic  type.  Paroxysmal  attacks  of  pain 
and  tenderness  in  the  abdomen,  with  the  passage  of  mucous  shreds 
or  strings,  may  be  associated  with  periods  of  excessive  mental  worry 
or  excitement.  The  treatment  should  be  directed  essentially  toward 
the  management  of  the  general  condition,  with  dietary  precautions, 
although  high  irrigation  of  the  colon  with  normal  salt  solution  is  some- 
times attended  by  satisfactory  results.  Only  such  food  should  be  per- 
mitted as  is  easy  of  digestion.  Meats  may  be  given  freely,  but  green 
vegetables,  fats,  and  starches  should  be  interdicted.  The  treatment  of 
intestinal  tuberculosis  has  been  described  under  Complications. 

Instances  of  acute  intestinal  toxemia  also  are  not  infrequent  among 
phthisical  patients.  The  attacks  are  invariably  of  sudden  onset,  char- 
acterized by  chill,  headache,  and  often  severe  pain  in  the  back  and  limbs. 
With  the  history  of  constipation  the  tongue  is  often  heavily  coated, 
the  breath  offensive,  and  the  taste  of  the  mouth  extremely  unpleasant. 
Without  other  symptoms  directly  referable  to  the  gastro-intestinal  tract, 
the  temperature  may  range  as  high  as  103°  F.,  but  sometimes  does  not 
exceed  101°  F.  The  patient,  as  a  rule,  is  completely  prostrated,  and  the 
general  clinical  manifestations  are  those  of  a  severe  mixed  infection  of 
some  kind.  There  may  be  tenderness  in  the  abdomen,  but  this  is  not 
present  in  all  cases.  Occasionally  small  hard  papules  appear  on  the 
hands,  arms,  or  body,  and  itch  intensely,  suggesting  the  gastro-intestinal 
tract  as  the  seat  of  the  trouble.  The  condition  is  differentiated  from  in- 
fluenza by  the  absence  of  cough  or  catarrhal  symptoms  in  the  upper  air- 
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passages.  Tonsillitis  is  excluded  by  inspection  of  the  throat,  and  pneu- 
monia in  most  instances  by  physical  examination  of  the  chest.  The 
possibility  of  tuberculous  meningitis  may  be  eliminated  only  after  careful 
observation  of  the  case. 

The  initial  therapeutic  indications  consist  of  immediate  purgation 
with  large  doses  of  calomel,  followed  by  magnesium  sulphate.  After 
the  bowels  have  been  thoroughly  evacuated,  high  enemata  of  normal  salt 
solution  should  be  freely  administered  and  water  given  in  large  amounts 
by  the  mouth,  with  diuretin  or  potassium  citrate  to  stimulate  the  kidneys. 
Food,  of  course,  should  be  restricted  during  the  acute  stage,  the  chief 
efforts  at  treatment  being  directed  toward  evacuation  of  the  bowels, 
gastro-intestinal  rest,  dilution  and  elimination  of  the  toxins. 

NIGHT-SWEATS 

Attention  has  been  called  to  the  intimate  relation  between  night- 
sweats  and  fever,  both  symptoms  being  characteristic  manifestations 
of  mixed  infection.  In  such  cases  the  perspiration  accompanies  the 
fall  of  temperature  in  the  early  morning  hours.  Night-sweats,  however, 
may  be  observed  without  appreciable  temperature  elevation,  and,  per 
contra,  may  not  accompany  the  fever  of  sepsis.  Despite  the  inconstancy 
of  association  with  fever  and  other  subjective  symptoms  referable  to  mixed 
infection,  it  is  probable  that  in  all  instances  night-sweats  are  influenced 
to  some  extent  by  the  effect  of  toxemia  upon  the  vasomotor  system. 

When  sweating  occurs  as  an  incident  of  elevated  temperatures, 
it  is  rational,  if  not  obligatory,  to  concentrate  therapeutic  efforts,  for 
the  time  being,  upon  the  reduction  of  fever  in  the  manner  elsewhere 
described.  It  is  not  always  true,  however,  that  disappearance  of  the 
night-sweats  will  follow  a  subsidence  of  the  fever.  Thus  measures  are 
indicated  for  the  relief  of  the  night-sweats,  whether  or  not  fever  is  present. 
For  this  purpose  hygienic  methods  are  of  especial  importance.  Generally 
speaking,  the  tendency  to  night-sweats  will  diminish  with  the  more 
complete  elaboration  of  a  system  of  outdoor  life. 

In  addition  to  the  constant  supply  of  fresh  air  and  perfect  rest  in  the 
recumbent  position,  it  will  be  found  that  dietetic  and  hydropathic  means 
often  suffice  to  cause  the  disappearance  of  night-sweats  without  recourse 
to  drug  therapy.  The  bed-covering  should  be  light  and  of  woolen  material, 
to  the  entire  exclusion  of  comforters,  quilts,  or  heavy  spreads.  Gener- 
ous alimentation  with  regulation  of  the  digestion  is  fundamentally 
important.  If  the  temperature  is  not  materially  elevated  in  the  latter 
part  of  the  day,  the  patient  should  partake  of  a  hearty  evening  meal, 
which  may  be  followed  by  light  nourishment  at  bedtime.  Two  or  three 
teaspoonfuls  of  brandy  upon  retiring  may  be  administered  with  advan- 
tage. The  body  should  be  sponged  with  dilute  alcohol  or  some  acidu- 
lated preparation,  in  the  latter  part  of  the  afternoon,  and  again  in  the 
late  evening.  Vinegar  or  dilute  acetic  acid  may  be  used  for  this  pur- 
pose. Quinin  dissolved  in  alcohol  is  sometimes  employed  in  the  pro- 
portion of  one  dram  to  the  pint.  In  my  own  experience  excellent  results 
have  attended  the  use  of  chloral  hydrate  dissolved  in  brandy  and  water, 
2  drams  being  added  to  4  ounces  each  of  brandy  and  water.  Sponging 
the  surface  of  the  body  twice  daily  with  these  solutions,  which  are  allowed 
to  evaporate  upon  the  skin,  often  mitigates  the  severity  of  the  night- 
sweats,  if  not  affording  complete  relief. 
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In  obstinate  cases  medicinal  measures  are  indicated  from  time  to 
time.  Camphoric  acid  has  frequently  been  successful  in  doses  of  15 
grains  two  or  three  times  a  day,  preferably  after  the  midday  and  evening 
meals.  In  my  experience  this  method  of  administration  has  been  pref- 
erable to  the  employment  of  a  large  dose  at  bedtime.  Picrotoxin,  in 
doses  of  y^j-  to  -fa  of  a  grain,  and  agaricin,  -fa  to  TV  of  a  grain,  are  recom- 
mended. The  latter  should  be  given  not  less  than  six  or  eight  hours 
before  the  time  of  the  expected  sweat.  If  all  other  measures  are  found 
of  no  avail,  atropin,  in  doses  of  T^7  to  -fa  of  a  grain,  may  be  given  at  bed- 
time, though  recourse  to  this  drug  should  be  deferred  as  long  as  possible 
on  account  of  its  disturbing  action  upon  the  digestive  functions. 

INSOMNIA 

Sleeplessness  may  result  from  cough,  physical  discomfort,  digestive 
disturbances,  night-sweats,  unpleasant  dreams,  general  restlessness,  and 
nervous  excitability.  Any  comprehensive  system  of  management 
must  be  based  upon  an  accurate  recognition  of  the  predisposing  causes, 
attention  to  cough,  night-sweats,  and  digestive  disorders  being  suggested 
as  essential  prerequisites  for  undisturbed  sleep. 

The  bed  should  be  comfortable,  the  clothing  neither  too  light  nor 
too  heavy,  and  the  general  environment  suited  to  the  needs  of  the  patient. 
It  is  unwise  to  permit  indulgence  in  a  hearty  meal  shortly  before  retiring 
for  the  night.  Mental  perturbation  also  should  be  scrupulously  avoided, 
particularly  in  the  latter  part  of  the  day.  Mental  suggestion,  if  practised 
intelligently  and  persistently,  may  accomplish  much  in  the  control  of 
insomnia.  Hot  drinks  at  bedtime,  particularly  milk  or  malted  milk, 
may  increase  the  tendency  to  sleep,  while  a  small  bottle  of  ale  is  of  some 
service  provided  the  digestion  will  permit.  A  hot  mustard  foot-bath 
in  the  latter  part  of  the  evening  is  often  advantageous,  as  is  cold  sponging 
of  the  entire  body.  I  have  frequently  found  massage  at  bedtime  to  be  of 
signal  benefit  in  promoting  sleep  which,  under  other  circumstances, 
seemed  almost  impossible  of  attainment. 

Hypnotics  should  be  given  only  in  extreme  cases,  and  then  for  but 
brief  periods  of  time.  In  such  cases  it  has  been  my  practice  to  administer 
an  initial  dose  of  from  10  to  15  grains  of  trional  or  veronal  in  hot  milk, 
and,  if  possible,  induce  profound  sleep  for  a  single  night.  Upon  the  follow- 
ing evening  not  over  half  the  dose  is  administered,  and  even  less  upon  the 
third.  Upon  the  several  ensuing  nights  the  milk  is  administered  alone, 
without  the  knowledge  of  the  patient.  When  occasion  requires,  small 
doses  of  the  hypnotic  are  renewed  from  time  to  time,  the  object  being 
to  secure  the  greatest  amount  of  sleep  with  a  minimum  use  of  the  drug. 
Opiates  should  not  be  employed  for  this  purpose  under  any  circumstances. 

CARDIAC  WEAKNESS 

It  has  been  emphasized,  in  preceding  pages,  that  rest,  subject  to 
modification  according  to  the  requirements  of  the  individual,  is  an 
essential  feature  of  modern  therapeutic  management.  Absolute  rest 
in  bed  is  demanded  for  patients  exhibiting  manifestations  of  cardiac 
weakness.  It  goes  without  saying  that  tachycardia,  palpitation,  breath- 
lessness,  exhaustion,  edema  of  the  extremities,  and  dizziness  of  cardiac 
origin,  permit  of  no  deviation  from  this  procedure.  By  rest  is  not  meant 
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simple  physical  inertia,  but  also  a  complete  avoidance  of  mental  excite- 
ment. Worry,  agitation,  and  the  strain  of  maintaining  a  wearisome 
conversation  are  as  much  to  be  prohibited,  as  indulgence  in  bodily  exercise. 
The  various  symptoms  of  heart  weakness  are  frequently  traced  to  the 
existence  of  pronounced  neurasthenic  conditions,  which  in  themselves 
are  influenced  for  good  by  enforced  repose.  The  cardiac  manifestations 
often  improve  commensurately  with  gain  in  the  general  strength,  and 
in  the  more  stable  equilibrium  of  the  nervous  system.  Digitalis  and 
strophanthus  have  been  found  to  be  of  little  value.  In  most  cases 
strychnin  is  the  remedy  par  excellence,  and  in  appropriate  conditions 
may  be  associated  with  nitroglycerin.  Camphor  has  been  used  to  some 
extent  with  quite  successful  results.  Ten  to  twenty  minims  of  a  steril- 
ized 10  per  cent,  solution  in  olive  oil  may  be  administered  for  several 
weeks  without  especial  inconvenience  to  the  patient,  and  often  with 
evidence  of  signal  improvement.  Aromatic  spirits  of  ammonia,  and 
alcohol,  in  the  form  of  whisky,  brandy,  or  champagne,  are  especially 
desirable  if  the  heart  weakness  is  accompanied  by  fall  of  temperature. 
The  application  of  an  ice-bag  is  sometimes  of  service,  particularly  in 
cases  of  pronounced  tachycardia.  Light  massage  with  carefully  adjusted 
resistance  exercises  is  occasionally  permissible,  provided,  of  course, 
the  nature  of  the  cardiac  difficulty  is  suited  to  the  application  of  these 
measures.  Obviously,  the  latter  form  of  therapeusis  for  the  heart, 
though  eminently  suited  to  the  requirements  of  certain  individuals  exhib- 
iting a  coincident  slight  tuberculous  infection,  is  entirely  inappropriate 
for  advanced  cases. 


CHAPTER  CI 

TREATMENT  OF  PULMONARY  HEMORRHAGE 
GENERAL  CONSIDERATIONS 

THE  treatment  of  this  condition  is  uniquely  different  from  that  of 
hemorrhage  occurring  in  other  parts  of  the  body,  by  virtue  of  the  fact 
that  management  is  restricted  to  palliative  and  expectant  measures, 
to  the  entire  exclusion  of  surgical  procedures.  In  sharp  contrast  to  the 
prompt  exposure  and  ligation  of  bleeding  points  within  the  abdomen, 
loss  of  blood  from  ruptured  vessels  in  the  thorax  must  be  controlled, 
if  at  all,  through  supplementary  aid  to  the  natural  agencies  productive 
of  spontaneous  arrest.  Fortunately,  the  undisturbed  forces  of  nature 
are  much  more  likely  to  effect  a  cessation  of  hemorrhage  from  the  lungs, 
than  from  abdominal  organs,  the  contraction  of  vessels  and  thrombus 
formation  often  taking  place  before  exsanguination  is  complete  or  col- 
lapse profound.  The  inherent  tendency  of  the  organism  to  effect  a 
spontaneous  control  through  reduction  of  volume,  increased  coagula- 
bility, and  diminished  rapidity  of  blood- flow  undoubtedly  explains  the 
surprising  number  of  recoveries  in  the  presence  of  divergent  and  some- 
times irrational  methods  of  practice. 
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The  management  of  no  other  clinical  manifestation  calls  for  an  equal 
display  of  judgment  and  acumen  on  the  part  of  the  physician,  and  de- 
mands such  implicit  obedience  from  the  patient  and  attendants.  The 
conception  of  treatment  should  be  preeminently  practical,  rather  than 
theoretic,  and,  in  fact,  may  become  almost  intuitive. 

No  attempt  should  be  made  to  base  the  nature  of  therapeutic  manage- 
ment in  different  cases  upon  a  precise  determination  of  the  possible 
causes.  Such  differentiation  is  quite  impracticable,  and  bears  no  actual 
relation  to  the  manner  of  treatment.  Not  only  is  it  of  but  slight  impor- 
tance to  distinguish  between  the  various  anatomic  conditions  responsible 
for  the  production  of  hemorrhage,  but  in  like  manner  the  recognition  of  the 
extent  and  character  of  gross  pathologic  change  fails  to  modify  appre- 
ciably the  indications  for  rational  therapeusis.  It  is  frequently  impossi- 
ble to  secure  perfect  familiarity  with  the  physical  condition,  on  account  of 
the  inexpediency  of  conducting  a  thorough  examination  until  the  likeli- 
hood of  recurrence  has  subsided.  While  the  information  concerning  the 
existence  of  pulmonary  cavities,  areas  of  consolidation,  or  of  fibroid 
induration  does  not  materially  influence  the  character  of  therapeutic 
management,  certain  features  of  pathologic  import  are  possessed  of 
great  significance,  notably  the  presence  of  mixed  infection,  chronic 
nephritis,  and  the  development  of  septic  pneumonia.  The  vital  con- 
sideration is  the  modification  of  treatment  according  to  an  intelligent 
interpretation  of  the  clinical  manifestations,  rather  than  from  a  groping 
assumption  as  to  the  exact  causative  influences.  Clinical  features  of 
great  moment  in  association  with  hemorrhage,  are  elevation  of  tem- 
perature, cyanosis,  heightened  blood-pressure,  the  acceleration  or  feeble- 
ness of  the  pulse,  dyspnea,  and  collapse. 

It  is  of  the  utmost  importance  to  appreciate  the  varying  indications 
for  treatment  which  are  presented  by  different  people,  and  often  from 
hour  to  hour  by  the  same  patient.  In  every  case  of  pulmonary  hemor- 
rhage the  management  should  be  determined,  to  a  large  extent,  according 
to  the  peculiar  clinical  manifestations  exhibited  by  the  individual.  Under 
no  other  circumstances  are  the  exercise  of  vigilant  observation,  atten- 
tion to  detail,  and  a  critical  study  of  cause  and  effect  more  necessary. 
t  No  medical  practice  can  be  productive  of  more  harmful  results  than  the 
employment  of  routine  methods  in  the  treatment  of  hemoptysis,  to  the 
exclusion  of  a  wise  discrimination  regarding  drug  therapy  and  hygienic 
details.  Numerous  remedies  without  regard  to  their  physiologic  action 
or  their  suitability  for  special  cases  are  occasionally  administered  in  a 
spirit  of  utter  empiricism.  In  other  instances,  purely  theoretic  notions 
are  elaborated  as  to  the  effect  of  certain  drugs  upon  the  general  and 
pulmonary  circulation,  while  erroneous  conceptions  are  not  infrequently 
entertained  regarding  the  influence  of  external  hygienic  measures.  Thus 
a  disproportionate  value  may  be  attached  to  a  few  time-honored  rem- 
edies, with  neglect  to  utilize  important  features  of  regime.  The  admin- 
istration of  medicinal  preparations,  with  a  few  notable  exceptions,  is 
attended  by  directly  harmful  results,  while  detailed  supervision  of  the 
patient  and  surroundings  is  remarkably  efficacious.  In  disparaging  the 
employment  of  general  drug  therapy  for  pulmonary  hemorrhages,  it  is 
important  not  to  include  one  or  two  remedies  which  exert  a  profound 
influence  upon  the  entire  system,  with  indirect  effects  upon  the  pulmo- 
nary circulation.  As  will  be  seen  presently,  their  value  in  judiciously 
proportioned  doses  is  exceedingly  great. 
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THERAPEUTIC  MANAGEMENT 

The  treatment  of  pulmonary  hemorrhage  has  been  thought  to  be 
capable  of  division  into  palliative  and  preventive  efforts.  It  appears 
quite  unnecessary,  however,  to  make  this  distinction  save  in  extreme 
cases,  as  there  is  no  essential  difference  characterizing  the  attempt  to 
arrest  bleeding,  and  the  endeavor  to  prevent  immediate  recurrence. 
Hemorrhages  often  take  place  in  serial  form,  one  following  another 
either  in  comparatively  quick  succession  or  after  the  lapse  of  a  few  hours. 
Occasionally  one  or  two  days  may  intervene  between  these  distressing 
experiences.  In  view  of  the  tendency  to  prompt  recurrence  and  the  neces- 
sity of  continuous  rigid  precautions,  the  palliative  treatment  naturally 
resolves  itself  into  one  of  prevention.  The  physician  is  rarely  present 
at  the  time  of  the  initial  hemorrhage,  while  the  subsequent  recur- 
rences form  but  an  incident  in  the  general  scheme  of  systematic  man- 
agement. 

In  view  of  the  many  degrees  of  severity,  the  manifold  phases  exhibited, 
and  the  variety  of  therapeutic  indications  in  different  instances,  it  is 
manifestly  impossible  to  recite  in  detail  methods  of  treatment  properly 
applicable  to  hypothetic  cases.  Broad  generalizing  statements,  however, 
may  be  made  from  which  to  formulate  principles  capable  of  individual 
application. 

Important  features  of  treatment  relate — (1)  to  the  initial  directing 
influence  of  the  physician;  (2)  attention  to  vitally  important  details 
of  management  and  environment;  (3)  rational  employment  of  selected 
drugs;  (4)  application  of  special  methods. 

INFLUENCE  OF  THE  PHYSICIAN 

Experience  has  shown  that  in  the  very  beginning  of  treatment  a 
firm,  controlling  influence  upon  the  mental  attitude  of  the  patient  is 
of  incalculable  value.  Nothing  is  more  subservient  of  good  results 
than  the  possession  of  a  calm,  hopeful  frame  of  mind,  combined  with 
an  earnest  desire  for  obedient  cooperation.  Such  mental  status  is 
often  exceedingly  difficult  of  inculcation,  and  is  dependent  to  an  enor- 
mous extent  upon  the  personal  influence  and  demeanor  of  the  medical 
attendant. 

Extraordinary  differences  are  exhibited  by  patients  in  the  mental 
effect  established  by  the  incidence  of  pulmonary  hemorrhage.  Many 
are  prone  to  regard  the  occurrence  as  of  trifling  significance,  and  affect 
a  seeming  indifference.  With  apparent  nonchalance  they  boast  of 
the  number  of  hemorrhages  experienced,  and,  strangely  enough,  manifest 
pride  in  their  previous  non-conformity  to  instructions.  To  such  patients, 
who  are  referring  continually  to  their  past  record,  it  is  with  the  utmost 
difficulty  that  there  may  be  conveyed  an  adequate  appreciation  of  the 
importance  of  the  condition,  and  the  necessity  for  careful  supervision. 
Not  infrequently  these  people,  doubting  either  the  sincerity  or  the  sound- 
ness of  their  medical  advice,  are  loath  to  accept  the  statement  that 
recovery  from  an  astonishingly  large  number  of  hemorrhages  affords 
no  valid  excuse  for  ignoring  the  possible  gravity  of  recurrences.  It  is 
not  uncommon  in  health  resorts  to  observe  among  these  "  old  timers" 
great  reluctance  in  submitting  to  medical  supervision.  In  some  cases, 
despite  the  onset  of  pulmonary  hemorrhage,  an  active  out-of-door  existence 
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may  for  a  time  remain  uninterrupted  until  the  patient  is  of  necessity 
compelled  to  yield  final  obedience.  Occasionally,  a  portion  of  the 
responsibility  for  the  evil  results  must  be  assumed  by  the  medical  adviser, 
to  whose  laxity  and  carelessness  is  attributable  the  disastrous  delay. 

Let  it  be  asserted  with  the  utmost  emphasis  that  every  case  of  pul- 
monary hemorrhage  should  be  regarded  as  of  grave  import  until  its 
complete  arrest,  prevention  of  recurrence,  and  absence  of  sequelae  have 
been  determined  beyond  peradventure,  as  a  result  of  continuous  observa- 
tion. No  matter  how  apparently  insignificant  the  hemorrhage,  loss  of 
blood  from  the  lungs  is  worthy  in  all  instances  of  judicious  supervision. 
Several  times  I  have  been  forced  to  witness  the  development  of  septic 
bronchopneumonia  and  death,  following  the  initial  expectoration  of  two 
or  three  ounces  of  blood  by  individuals  refusing  to  yield  conformity  to 
the  principles  of  rest  and  hygienic  management.  I  recall  many  instances 
of  sudden  death  from  severe  hemorrhage  as  a  result  of  bicycle-riding, 
driving,  and  dancing,  despite  the  warning  signals  displayed  by  slight 
initiatory  hemoptyses.  Small  repeated  hemorrhages,  though  not  in 
themselves  necessary  elements  of  danger,  yet  if  persistently  ignored 
represent,  like  the  red  flag  waved  before  the  approaching  train,  the 
existence  of  possible  sources  of  destruction.  An  appeal,  therefore, 
is  made  for  at  least  the  tentative  enforcement  of  precautionary  measures 
in  all  cases  of  hemoptysis,  even  if  the  loss  of  blood  is  quite  inconsiderable. 
Among  people  of  this  class,  in  order  to  secure  implicit  obedience,  the 
attitude  of  the  physician  should  often  be  that  of  peremptory  command, 
indomitable  patience,  and  consummate  tact. 

The  effect  of  hemorrhage  upon  another  group  of  patients  is  quite 
the  reverse  of  the  preceding,  there  sometimes  being  produced  the  greatest 
possible  amount  of  consternation  and  dismay.  The  fears  of  the  invalid 
may  be  so  exaggerated  as  to  take  the  form  of  an  almost  hopeless  and 
unspeakable  terror.  This  unfortunate  mental  state  is  accentuated  in 
many  cases  by  the  excitability  of  relatives.  Under  such  circumstances 
prompt  and  emphatic  reassurance  not  only  represents  a  prime  obligation 
upon  the  medical  attendant,  but  constitutes  as  well  a  most  important 
feature  of  treatment.  It  is  eminently  good  practice  to  calm  the  per- 
turbed feelings  and  restore  equanimity  of  temperament  as  quickly  and 
fully  as  possible.  A  judicious  endeavor  to  assuage  the  fears  of  the 
patient  is  usually  successful  in  inspiring  hope,  the  establishment  of 
confidence  often  minimizing  to  a  degree  the  likelihood  of  recurrence. 
It  'is  impossible  to  overestimate  the  beneficial  effect  produced  by  the 
kindly  encouraging  words  of  the  physician  at  a  time  of  such  critical 
moment.  Optimistic  cheer  should  be  extended  no  less  in  the  midst  of 
desperate  conditions,  than  in  the  presence  of  smaller  hemorrhages. 
Physicians  who,  upon  words  of  encouragement,  have  noted  the  relieved 
countenance  of  the  invalid  in  place  of  an  overshadowing  expression  of 
fear  and  demoralization,  will  accord  hearty  support  to  the  wisdom  of 
ever-ready  reassurance  to  patients  of  this  class. 

REGARD  FOR  DETAIL 

Attention  to  infinite  detail  represents  a  feature  of  management  of  the 
very  greatest  importance.  It  should  be  remembered  that  hemorrhagic 
patients  are  extremely  susceptible  to  nervous  influences,  the  tendency 
to  bleed  being  aggravated  enormously  by  slight  annoyances  and  minor 
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physical  indiscretions.  Thus  it  is  incumbent  upon  the  physician  to 
exercise  a  strict  supervisory  control  over  all  that  pertains  to  the  invalid 
and  the  environment. 

It  is  essential  that  no  person  should  be  allowed  in  the  sick-room 
besides  the  nurse,  as  to  whose  selection  considerable  discrimination 
should  be  exercised.  In  addition  to  perfect  familiarity  with  similar 
conditions,  the  nurse  must  display  primarily  a  ready  adaptability  to  the 
individual  requirements,  in  order  that  the  sensibilities  of  the  patient 
be  not  disturbed  by  virtue  of  peculiar  idiosyncrasies.  Her  predomi- 
nant characteristics  should  be  cheerfulness  but  firmness  of  disposition, 
reticence  but  courage  at  times  of  emergency,  scrupulous  devotion  to 
detail,  and  vigilance  of  observation.  If  the  patient  is  consigned  to  the 
care  of  relatives,  a  painstaking  effort  should  be  made  in  the  selection 
and  instruction  of  the  attendant,  to  the  end  that  a  soothing  and  rest- 
ful influence  may  surround  the  invalid  at  all  times.  Conversation  in  the 
room  should  be  strictly  prohibited,  the  patient  being  addressed  only  when 
necessary  and  always  in  words  of  encouragement.  The  invalid  should 
not  be  permitted  to  reply  save  in  the  whispered  voice,  assent  being  made 
whenever  possible  by  a  mere  nod  of  the  head,  as  loud  talking  is  often 
conducive  to  a  recurrence. 

The  room  should  be  kept  at  an  even,  cool  temperature,  with  an 
abundance  of  air,  but  without  exposure  of  the  patient  to  direct  drafts. 
The  temperature  should  rarely  exceed  60°  F.  in  the  bed-chamber,  which 
should  be  isolated  as  much  as  practicable  from  other  portions  of  the 
house.  Frequent  opening  and  closing  of  windows  or  doors  should  be 
prohibited,  in  order  that  the  element  of  noise  be  eliminated  to  the  great- 
est possible  extent.  For  the  same  reason  the  jarring  of  tables,  moving 
of  beds,  or  rocking  of  chairs  should  be  restricted. 

The  patient  should  remain  at  all  times  in  the  recumbent  position, 
upon  a  moderately  hard  mattress,  with  the  head  but  slightly  elevated. 
In  exceptional  instances  the  head  and  shoulders  may  be  raised  slightly, 
this  being  justified  by  severe  dyspnea,  but  permitted  for  no  other  reason. 
The  contention  is  made  by  some  clinicians  that  the  semirecumbent 
position  is  more  advantageous  on  account  of  the  added  facilities  afforded 
for  easy  expectoration.  With  the  invalid  in  the  complete  recumbent 
posture,  the  expectoration  may  be  received  into  a  towel  or  piece  of  gauze 
held  by  the  nurse,  with  the  head  of  the  patient  turned  slightly  to  one 
side.  Other  physicians  advise  placing  the  patient  upon  the  affected 
side,  in  order  to  prevent  the  return  passage  of  blood  into  the  bronchi 
of  the  sound  lung,  but  these  conclusions  appear  more  theoretic  than 
practical.  As  a  rule,  invalids  are  able  to  remain  squarely  upon  the 
back  for  prolonged  periods,  but  this  is  not  the  case  if  resting  upon  either 
side.  The  act  of  turning,  even  with  the  assistance  of  the  nurse,  is  often 
sufficient  to  induce  cough,  accelerate  respiration,  elevate  blood-pressure, 
excite  nervous  apprehension,  and  produce  hemorrhage.  It  is  difficult 
to  understand  why  regurgitation  of  blood  into  the  bronchi  of  the  sound 
lung  is  more  to  be  feared  than  into  the  bronchial  tract  of  the  affected 
side.  In  fact,  it  would  seem  that  the  tendency  to  bronchopneumpnia 
might  be  increased  by  the  aspiration  of  blood  in  those  bronchioles 
exhibiting  previous  pathologic  change.  Some  advantage  has  been 
ascribed  to  a  slight  elevation  of  the  head  of  the  bed  in  order  to  utilize  the 
force  of  gravity  in  retaining  as  much  blood  as  possible  in  the  abdominal 
vessels  and  lessening  correspondingly  the  volume  of  the  pulmonary 
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circulation.     Dr.  Henry  Sewall  has  found  rather  satisfactory  results  from 
this  procedure. 

A  cardinal  principle  of  management  should  be  the  absolute  main- 
tenance of  the  patient  in  a  fixed  position.  The  arms  should  remain 
in  a  comfortable  position  by  the  side,  at  no  time  being  raised  to  the 
head.  The  knees  should  not  be  elevated  save  during  the  use  of  the  bed- 
pan. The  bed-clothing  should  be  light  and  consist  merely  of  a  sheet 
and  one  or  two  blankets,  according  to  the  season.  The  food  should  be 
simple,  and  during  the  period  of  greater  emergency  consist  entirely  of 
cold  liquids  or  semiliquids.  Milk,  beef-juice,  gelatinous  preparations, 
and  ice-cream  may  be  given,  provided  but  small  quantities  are  allowed 
at  a  time.  No  articles  of  diet  should  be  permitted  requiring  mastication. 
It  is  unwise  to  administer  medicine  by  mouth,  for  fear  of  inducing  vomit- 
ing, with  the  attendant  strong  probability  of  exciting  recurring  hemor- 
rhages. No  remedy  save  an  occasional  cathartic  is  indicated  that  cannot 
be  administered  to  greater  advantage  hypodermatic-ally,  by  inhalation, 
or  by  the  rectum.  In  taking  nourishment  the  head  should  not  be  raised 
from  the  pillow,  the  food  being  given  by  the  nurse  either  with  a  spoon 
or  through  a  drinking  tube  or  cup.  Pieces  of  ice  to  be  held  in  the  mouth 
may  be  freely  given.  This  is  found  to  add  materially  to  the  comfort 
of  the  invalid,  to  relieve  dryness  of  the  buccal  mucous  membrane,  to 
lessen  the  likelihood  of  recurrence,  to  allay  cough,  and  control  nausea. 

It  is  eminently  desirable  that  the  bowels  be  moved  once  daily,  although 
it  must  be  recognized  that  imminent  danger  of  hemorrhage  is  induced 
by  the  strain  incident  to  defecation.  Save  under  exceptional  circum- 
stances, particularly  the  development  of  renewed  hemorrhage,  failure 
to  secure  a  satisfactory  evacuation  of  the  bowels  once  in  twenty-four 
hours  constitutes  palpable  neglect.  Inattention  to  this  feature,  with  the 
development  of  fecal  impaction,  has  constituted  the  turning-point  in 
the  destinies  of  many  an  unfortunate  sufferer  from  pulmonary  hemor- 
rhage. The  function  of  defecation  often  represents  one  of  the  most 
important  obstacles  in  the  path  of  the  bleeding  consumptive,  instances 
of  recurrence  during  or  immediately  following  the  performance  of  this 
act  being  common  in  the  experience  of  all  phthisic  therapeutists.  The 
difficulties  are  intensified  to  a  very  great  extent  by  the  unavoidable 
administration  of  opiates. 

It  is  an  excellent  practice  to  produce  softening  of  the  rectal  con- 
tent by  the  injection  of  small  quantities  of  sweet  oil.  Two  ounces  may 
be  given  in  this  manner,  followed  in  two  hours  by  a  similar  amount, 
and  again  after  an  equal  lapse  of  time  by  an  enema  of  soapsuds  and 
water.  Comparatively  little  or  no  discomfort  is  experienced  from  these 
injections.  If  a  satisfactory  result  is  not  secured  by  these  means,  a  safe 
procedure  consists  of  the  injection  of  five  or  six  ounces  of  the  compound 
infusion  of  senna,  which  is  also  retained,  as  a  rule,  without  difficulty. 
If  repeated  every  hour  for  two  or  three  doses,  thorough  evacuations  are 
usually  secured.  In  the  event  of  obstinate  constipation  and  abdominal 
distention  high  enemata  are  found  to  be  particularly  efficacious.  These 
may  consist  of  two  ounces  each  of  a  saturated  solution  of  magnesium 
sulphate,  glycerin,  and  spirits  of  turpentine,  diluted  with  six  ounces  of 
normal  salt  solution.  With  some  patients  recourse  must  be  taken  to 
the  mouth  for  the  administration  of  an  effective  laxative,  the  use  of 
magnesium  citrate  or  other  alkaline  preparations  often  being  followed 
by  satisfactory  results.  In  obstinate  cases  no  agent  is  so  thoroughly 
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and  blandly  efficient  in  producing  sweeping  movements  of  the  bowels 
as  a  large  dose  of  castor  oil.  The  natural  repugnance  of  the  patient  is 
entirely  overcome  by  administering  the  oil  in  a  small  quantity  of  beer 
or  slightly  flavored  effervescent  water,  but  success  in  this  respect  depends 
entirely  upon  the  technic  of  its  administration.  One  ounce  of  oil  should 
be  placed  in  a  wineglass.  The  beer  or  the  effervescent  liquid  should  be 
poured  into  a  drinking-glass,  and  stirred,  if  necessary,  to  promote  foaming, 
when  the  wineglass  containing  the  oil  should  be  inverted  over  and  poured 
into  the  center  of  the  aerated  liquid  without  touching  the  side  of  the 
glass,  and  the  preparation  swallowed  without  delay.  Thus  deprived  of 
its  disagreeable  taste,  the  oil  is  rarely,  if  ever,  productive  of  nausea 

It  is,  of  course,  apparent  that  some  modification  of  stringent  detail 
in  the  management  of  pulmonary  hemorrhage  may  be  permitted  for 
less  urgent  conditions,  but,  in  general,  a  necessity  exists  for  the  obser- 
vance of  rigid  detailed  precautions.  For  the  purpose  of  illustration  the 
following  case,  which  has  recently  come  under  my  observation,  is  of  inter- 
est. The  patient  was  found  to  have  experienced  a  series  of  hemorrhages 
during  a  period  of  three  weeks,  and  to  have  become  much  exhausted, 
more  or  less  exsanguinated,  having  an  embarrassed  respiration,  feeble 
pulse,  and  daily  elevation  of  temperature.  Inquiry  elicited  the  fact 
that  despite  perfectly  rational  medicinal  management,  she  had  been 
permitted  to  sit  up  in  bed  during  the  entire  period,  to  receive  callers 
daily,  to  engage  in  trying  conversation,  to  indulge  in  hearty  meals,  and 
to  reject  the  use  of  the  bed-pan.  No  more  striking  commentary  is  needed 
to  verify  the  assertion  that  the  importance  of  detail  in  the  management 
of  pulmonary  hemorrhage  is  not  always  recognized  to  a  sufficient  extent. 

EXHIBITION  OF  DRUGS 

The  employment  of  drugs  for  pulmonary  hemorrhage  has  been  based, 
to  a  great  extent,  upon  their  supposed  influence  in  diminishing  the  volume 
of  blood  in  the  lungs,  increasing  its  coagulability,  or  in  reducing  arterial 
pressure  in  the  pulmonary  circulation.  Recent  experimental  research 
has  shown  that  views  previously  entertained  with  reference  to  the  rela- 
tion of  the  systemic  to  the  pulmonary  blood-pressure  have  been  errone- 
ous. It  has  been  made  clear  that  constriction  of  the  peripheral  vessels 
is  attended  by  a  greater  influx  of  blood  in  the  pulmonary  artery,  with 
consequent  increase  of  pressure.  Thus  ergot  and  similar  remedies 
possessing  styptic  qualities  through  the  vasomotor  constriction  induced, 
must  exert  a  distinctly  unfavorable  influence  by  virtue  of  the  heightened 
pressure  in  the  pulmonary  artery  and  its  branches.  Even  were  such 
agents  known  to  produce  identical  effects  upon  the  pulmonary  and 
general  arterial  circulation,  it  is  extremely  doubtful  if  practical  good 
could  be  accomplished  in  an  attempt  to  reduce  the  volume  of  blood  in 
the  lung,  for  the  accompanying  pathologic  changes  are  often  of  such  a 
character  as  to  prevent  the  contraction  of  the  vessel  at  the  site  of  the 
hemorrhage.  All  remedies,  therefore,  calculated  to  reduce  volume  are 
not  only  worthless,  but  directly  harmful.  Digitalis  may  be  included  in 
this  list,  although  it  may  be  seriously  questioned  if/  in  doses  usually 
prescribed,  the  present  commercial  preparation,  as  adulterated,  can  exert 
any  influence  whatever.  At  all  events,  any  effect  produced  by  this 
agent,  in  the  vast  majority  of  hemorrhagic  cases,  must  be  delayed/ 
cumulative,  and  disastrous. 
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Wright  has  shown  that  the  coagulability  of  the  blood  is  increased 
by  the  exhibition  of  calcium  lactate  and  diminished  by  sodium  citrate. 
Clinical  experiments  have  been  conducted  in  the  hope  of  utilizing  the 
information  acquired  to  the  practical  benefit  of  invalids  suffering  from 
pulmonary  hemorrhage.  My  own  experience  with  calcium  lactate  in 
15-grain  doses  has  not  been  such  as  to  establish  its  clinical  value.  In 
some  instances  vomiting  has  promptly  ensued,  and  in  other  cases  mild 
gastric  disturbances  not  properly  attributable  to  other  causes.  Gelatin 
administered  hypodermatically  may  be  endowed  with  some  properties 
tending  to  increase  the  coagulability  of  the  blood,  but  its  administration 
in  this  manner  is  exceedingly  painful,  and  attended  by  the  possibility 
of  inducing  tetanus.  If  thus  employed,  the  greatest  caution  should  be 
observed  in  sterilizing  the  liquid  and  eliminating  commercial  impurities. 
The  following  method  of  preparation  is  reasonably  safe: 

Sterilized  salt  solution,  4  ounces;  best  white  gelatin,  1.2  ounces;  make  slightly 
alkaline  with  sodium  hydroxid,  1.2  drams.  Place  in  flask  with  glass  stopper  and 
sterilize  one-half  hour,  under  steam,  for  five  successive  days.  If  cloudy  from  alka- 
linization,  it  should  be  filtered  until  clear.  This  is  to  be  diluted  eight  times  to 
make  one  quart  for  subcutaneous  use. 

Gelatin,  if  given  by  the  mouth,  can  do  no  harm  and  possibly  some 
good,  but  this  remains  subject  to  verification.  My  practice,  when 
using  it  in  this  manner,  is  to  give  not  less  than  one-third  ounce  of  com- 
mercial gelatin  daily,  but  this  large  amount  usually  becomes  repugnant 
to  the  patient  within  a  short  time. 

Considerable  work  has  been  done  to  determine  the  practical  value  of 
fresh  animal  sera  in  the  treatment  of  various  hemorrhagic  conditions. 
It  has  been  shown  by  Weil  that  injection  of  the  blood-serum  of  the  human 
being,  as  well  as  of  the  horse  and  rabbit,  increases  the  coagulability  of 
the  blood.  This  is  said  to  persist  during  a  period  of  about  two  weeks. 
Leary  has  reported  the  results  obtained  from  the  employment  of  animal 
sera  for  the  control  of  hemorrhage  in  a  series  of  twenty  cases,  including 
jaundice,  hemophilia,  hemorrhage  of  the  new-born,  purpura,  postopera- 
tive hemorrhage,  uterine  hemorrhage,  and  typhoid  hemorrhage.  The 
serum  was  obtained  from  rabbits  by  cardiac  puncture,  the  needle  being 
inserted  at  the  level  of  the  sternum,  and  about  one  cubic  millimeter  above 
a  line  drawn  transversely  at  the  junction  of  sternum  and  xiphoid.  The 
direction  of  the  point  of  the  needle  is  slightly  upward  and  toward  the 
middle  line  in  order  to  puncture  the  left  ventricle.  Leary's  technic  is  as 
follows:  " Blood  to  the  amount  of  30  c.c.  is  slowly  withdrawn.  It  is 
collected  in  sterile  centrifuge  tubes  into  which  have  been  poured  1  to  2 
c.c.  of  fresh  serum  to  favor  clotting.  After  a  short  stay  in  the  thermostat 
the  clot  is  separated  with  a  platinum  needle  and  the  material  is  shaken 
in  a  centrifuge  (electrical  1800  to  2000  revolutions).  After  ten  minutes 
the  serum  is  drawn  off  and  is  ready  for  use."  Thirty  c.c.  were  injected 
subcutaneously,  according  to  the  recommendation  of  Weil.  The  danger 
of  hemolysis  was  shown  to  be  slight. 

For  general  purposes  the  practical  objections  to  this  method  of  treat- 
ment relate  to  the  difficulty  in  obtaining  fresh  animal  serum,  the  annoy- 
ance occasioned  by  the  frequent  subsequent  development  of  urticaria  and 
arthralgia,  and  the  possible  dangers  of  anaphylaxis  resulting  from  a 
repetition  of  the  injections  at  a  period  later  than  ten  days. 

The  extent  to  which  the  injection  of  animal  serum  is  efficacious  for 
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the  control  of  pulmonary  hemorrhage  has  not  been  determined.  In 
several  instances  I  have  made  use  of  serum  as  well  as  antitoxin  when 
the  former  was  not  available.  As  the  serum  should  be  less  than  two 
weeks  old  when  used,  it  is,  of  course,  extremely  doubtful  if  the  em- 
ployment of  antitoxin  is  possessed  of  any  therapeutic  value  in  an  effort 
to  arrest  hemorrhage.  I  have  recently  seen  a  complete  arrest  of  pul- 
monary hemorrhage  follow  a  single  injection  of  horse  serum  in  a  patient 
who,  despite  careful  management,  had  continued  to  bleed  at  intervals 
of  one  or  two  days  during  a  period  of  two  months. 

From  the  present  limited  experience  with  animal  serum  as  applied  to 
the  treatment  of  pulmonary  hemorrhage,  it  is  impossible  to  form  even 
approximate  conclusions  as  to  its  value. 

Efforts  to  diminish  arterial  pressure  in  the  pulmonary  circulation  by 
reducing  the  total  volume  of  blood  are  usually  irrational,  a  consider- 
able general  depletion  having  already  taken  place  as  a  result  of  the 
hemorrhage  itself.  Occasionally,  good  results  may  be  obtained  by 
moderate  venesection,  especially  when  the  initial  loss  of  blood  is  slight, 
fever  persistent,  small  hemorrhages  frequent,  and  blood-pressure  abnor- 
mally high.  In  general,  a  satisfactory  reduction  of  arterial  pressure 
may  be  secured  by  the  cautious  employment  of  amyl  nitrite,  nitro- 
glycerin, or  sodium  nitrite.  These  agents  produce  dilatation  of  the 
peripheral  arteries,  with  also  a  probable  reduction  of  pressure  in  the 
pulmonary  circulation.  It  has  been  claimed  by  some  that  their  action 
upon  the  pulmonary  arteries  is  that  of  vasoconstriction,  being  precisely 
the  reverse  of  their  effect  upon  the  general  arterial  circulation.  Their 
clinical  value,  however,  seems  to  be  abundantly  established,  regardless 
of  theories  concerning  the  physiologic  action. 

Amyl  nitrite  is  the  most  prompt  in  its  salutary  effect,  but  its  influence 
upon  the  circulation  is  dissipated  within  a  short  time.  Its  employment 
should  be  restricted  to  the  actual  period  that  hemorrhage  is  taking  place, 
when  it  may  be  given  by  inhalation  in  doses  of  from  three  to  five  minims. 
Guinard  has  reported  excellent  results  from  its  employment  during  the 
last  three  years  at  the  Bligny  Sanitarium.  George  A.  Grace-Calyert 
considers  the  drug  to  be  remarkably  efficient  in  many  cases,  an  obvious 
advantage  being  the  fact  that  the  capsules  may  be  carried  by  the  patient 
and  immediately  inhaled  with  the  onset  of  hemorrhage.  Similar  con- 
stitutional effects,  but  of  longer  duration,  may  be  instituted  by  the 
use  of  nitroglycerin  and  sodium  nitrite.  Under  the  exhibition  of  these 
agents  a  distinct  fall  in  general  arterial  pressure  is  usually  noted  upon 
palpation  of  the  pulse,  as  well  as  by  the  use  of  the  blood-pressure  appa- 
ratus. While  the  tendency  to  recurrence  is  undoubtedly  lessened  under 
the  influence  of  nitroglycerin,  it  is  often  impossible  to  determine  with 
accuracy  the  limits  of  safe  and  justifiable  dosage.  Administered  in 
y^grain  doses  every  three  or  four  hours  for  a  few  days  according  to 
apparent  indications,  it  is  admittedly  of  some  value.  Its  place,  how- 
ever, in  the  drug  armamentarium  of  the  physician  is  quite  subordinate 
to  that  of  one  or  two  other  remedies. 

By  far  the  most  important  medicinal  agent  in  the  treatment  of  pulmo- 
nary hemorrhage  is  morphin,  the  influence  of  which  is  directed  toward 
the  relief  of  cough,  the  calming,  as  a  rule,  of  nervous  excitability,  and  the 
slowing  of  the  respirations.  There  is  also  an  apparent  effect  upon  the 
hemorrhage  itself.  No  other  drug  is  endowed  with  such  highly  beneficent 
power,  in  the  treatment  of  a  condition  often  frightful  beyond  description, 
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and  always  distressing  to  a  degree.  The  measure  of  its  efficacy  is  entirely 
dependent  upon  the  intelligence  and  sagacity  of  the  physician  in  recog- 
nizing clearly  the  indications  for  size  and  frequency  of  dosage.  Of  all 
things,  there  should  not  be  permitted  any  adherence  to  conventionalism 
in  its  administration,  at  a  time  when  the  life  of  the  patient  is  so  greatly 
contingent  upon  a  judicious  conception  of  the  therapeutic  relation  of 
cause  and  effect.  It  is  vitally  important  that  the  patient  should  be 
kept  constantly  under  the  benign  influence  of  the  drug,  the  cough  al- 
layed by  its  soothing  effect,  and  the  nervous  system  subdued  to  a  state 
of  peaceful  calm.  Sleep  is  often  profound  at  such  times,  the  respirations 
are  slow,  and  the  likelihood  of  hemorrhage  correspondingly  diminished. 
The  remedy  should  not  be  administered  in  stereotyped  doses,  nor  at 
long,  irregular  intervals. 

The  important  indications  pertaining  to  the  adjustment  of  dosage 
consist  of  the  degree  of  restlessness,  the  frequency  and  severity  of 
cough,  the  recurrence  of  bleeding,  and  the  rate  of  respiration.  The 
initial  dose  should  vary  from  J-  to  f  of  a  grain,  according  to  the  age 
and  the  exigency  of  the  condition,  but  in  extreme  cases  a  full  grain  or 
more  may  be  given  within  a  relatively  short  time.  Among  aged  people 
and  children,  it  should  be  given  with  greater  caution,  as  fatal  results 
may  follow  large  indiscriminate  doses  at  both  extremes  of  life.  The 
size  and  frequency  of  subsequent  doses  must  be  determined  exclusively 
by  the  effect,  thus  demanding  of  the  physician  the  exercise  both  of 
courage  and  of  conservatism.  Cough  must  be  controlled,  bleeding 
arrested,  restlessness  assuaged,  and  the  respirations  maintained  under 
twenty  to  the  minute,  until  alarming  symptoms  have  gradually  subsided. 
Nausea,  which  often  supervenes  in  the  event  of  small  haphazard  doses 
given  at  irregular  intervals,  completely  disappears  if  the  patient  is  con- 
tinuously maintained  in  a  condition  of  moderate  narcosis.  Upon  gradual 
suspension  of  the  drug  no  nausea  is  likely  to  be  exhibited. 

Another  remedy  of  exceeding  value  is  atropin,  which  is  particularly 
advantageous  in  the  more  urgent  cases.  In  the  event  of  very  profuse 
hemorrhage,  it  may  be  given  in  an  initial  dose  of  -fa  grain,  to  be  repeated 
only  after  several  hours.  A  suggestion  of  its  good  effect  is  noted  in  the 
redness  of  the  skin  occasioned  by  peripheral  dilatation  incident  to  vaso- 
motor  paresis,  with  consequent  reduction  of  pressure  in  the  pulmonary 
circulation.  It  is  unwise,  however,  to  combine  injudicious  atropin 
medication  with  correspondingly  large  doses  of  morphin.  Upon  the 
development  of  bronchopneumonia  from  the  inundation  of  the  bronchial 
tract  with  inspired  blood,  the  atropin  in  small  doses  is  of  some -value  as 
a  respiratory  stimulant. 

Upon  the  advent  of  bronchopneumonia,  which  is  a  most  alarming 
sequel  of  pulmonary  hemorrhage,  the  morphin  should  be  immediately 
suspended.  At  such  a  time  the  drug  produces  harmful  results  by  blunt- 
ing the  cough,  which  is  now  peculiarly  advantageous.  Inasmuch  as  a 
cessation  of  bleeding  always  takes  place  with  the  onset  of  this  much- 
dreaded  complication,  the  necessity  for  its  administration  no  longer 
exists.  The  remedial  indications  consist  of  a  prompt  exhibition  of 
cardiac  stimulants,  occasional  inhalations  of  various  kinds,  a  possible 
vaccine  or  serum  therapy,  and  sometimes  venesection  and  salt  in- 
fusion. 

Among  the  heart  stimulants,  strychnin  and  alcohol  should  take 
foremost  rank  in  preference  to  digitalis,  spartein,  or  adrenalin.  Their 
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certainty  of  action  as  general  or  cardiac  stimulants  is  more  pronounced, 
and  a  broader  margin  established  between  therapeutic  and  toxic  effects. 
Stimulating  inhalants  are,  as  a  rule,  of  very  doubtful  efficacy,  though 
apparently  beneficial  effects  are  sometimes  noted  from  the  inhalation  of 
turpentine,  benzoin,  balsam  of  Peru,  phenol,  etc.  During  the  severe 
dyspnea  incident  to  septic  bronchopneumonia,  inhalations  of  oxygen 
add  greatly  to  the  comfort  of  the  patient,  though  rarely  instrumental  in 
the  saving  of  life. 

Almost  insuperable  difficulties  are  found  in  the  way  of  rational  vac- 
cine therapy  on  account  of  the  frequent  impossibility  of  securing  spu- 
tum for  the  making  of  a  vaccine,  and  the  rapid  approach  of  dissolution. 

Venesection  is  permissible  in  the  presence  of  a  laboring  or  dilated 
right  heart,  highly  elevated  blood-pressure,  pulmonary  edema,  cyanosis, 
and  coma.  The  degree  of  temporary  improvement  is  often  astonishing 
and  quite  beyond  the  imagination  of  those  unfamiliar  with  the  effect 
of  this  procedure  in  such  desperate  conditions.  Unfortunately,  a  per- 
manent change  for  the  better  is  secured  in  but  very  few  instances.  Vene- 
section should  be  invariably  accompanied  by  the  subcutaneous  injection 
of  hot  salt  solution,  which  is  very  frequently  of  value  as  a  cardiac  stimu- 
lant during  the  course  of  the  pneumonia.  At  times  of  extreme  urgency 
the  salt  solution  may  be  given  intravenously  in  order  to  avoid  loss  of 
time,  but  for  no  other  reason,  this  method  being  eminently  irrational 
unless  the  necessity  for  haste  is  paramount.  Upon  three  or  four  occa- 
sions I  have  witnessed  sudden  death  in  the  midst  of  this  final  effort 
to  save  life.  Upon  the  other  hand,  imminent  death  has  been  averted 
in  several  instances  by  prompt  recourse  to  salt  infusion,  particularly 
during  the  collapse  following  an  extraordinarily  profuse  hemorrhage.  I 
have  in  mind  an  experience  of  several  years  ago  with  a  patient  suffer- 
ing almost  complete  exsanguination  from  a  frightful  hemorrhage,  which 
took  place  shortly  after  arrival  in  Colorado.  In  the  absence  of  palpable 
pulse  and  during  complete  coma,  with  gasping  respiration,  the  salt  solu- 
tion was  administered  as  a  last  resort  by  my  assistant,  Dr.  E.  W.  Emery, 
and  repeated  at  very  frequent  intervals  with  cardiac  stimulation  and 
oxygen  inhalations  during  the  next  few  days.  Despite  active  and  exten- 
sive tuberculous  involvement  of  both  lungs,  great  emaciation,  and  long- 
continued  fever,  the  patient,  after  the  lapse  of  a  year  and  a  half,  was 
enabled  to  engage  in  an  active  occupation.  During  the  past  two  years 
cough,  expectoration,  and  physical  signs  have  entirely  disappeared. 

The  contention  has  been  made  by  some  that  salt  solution  is  con- 
traindicated  after  profuse  hemorrhage,  upon  the  ground  that  with  re- 
newed volume  of  circulation  and  increased  pressure,  the  bleeding  is 
likely  to  recur.  A  cautiously  supervised  infusion  following  drenching 
exsanguination  has  never  been  followed,  in  my  experience,  by  recurring 
hemorrhage.  It  should  be  remembered  that  the  bleeding  often  ceases 
long  before  death  occurs,  dissolution  taking  place  from  collapse  and 
inability  of  the  heart  to  contract  upon  a  greatly  diminished  volume  of 
blood.  The  deficiency  may  be  supplied  by  a  supplementary  infusion  of 
salt  solution,  while  the  tendency  to  thrombus  formation,  already  insti- 
tuted by  the  reduction  of  volume,  is  in  no  wise  lessened,  provided  an 
undue  excess  of  salt  solution  be  not  administered. 
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SPECIAL  METHODS 

In  addition  to  the  use  of  salt  injections,  the  special  measures  worthy 
of  trial  from  time  to  time  are  the  application  of  cold,  the  employment 
of  traction  plasters  to  constrict  the  chest,  and  the  use  of  ligatures  upon  the 
extremities. 

Cold  may  be  conducted  to  the  chest  in  several  ways,  i.  e.,  by  fre- 
quent application  of  cloths  previously  placed  upon  blocks  of  ice,  or  satur- 
ated with  ice-water,  by  the  employment  of  a  lead  coil  through  which 
ice-water  slowly  flows,  and  by  the  use  of  the  ice-bag.  The  ^  objection 
to  the  first  method  consists  of  the  almost  incessant  changing  of  the 
cloths,  to  which  the  nurse  must  devote  practically  her  entire  time.  The 
chest  of  the  patient  is  constantly  exposed  throughout  the  period  during 
which  this  method  is  practised.  While  perhaps  of  some  value  at  the 
time  of  copious  hemorrhage,  its  practical  utility  is  open  to  serious  doubt 
at  a  later  period.  On  account  of  the  unceasing  active  attendance  re- 
quired, and  the  incidental  manipulation  of  the  patient,  it  is  extremely 
unlikely  that  this  practice  possesses  any  decided  superiority  over  the 
use  of  the  ice-bag. 

The  employment  of  the  lead  coil  is  also  attended  by  some  disadvan- 
tages. Its  weight  is  sometimes  quite  objectionable,  as  is  also  the  neces- 
sity for  frequent  attention  to  the  flow  of  water.  Upon  the  whole,  no 
special  advantages  are  secured  to  compensate  for  the  added  inconven- 
ience. On  the  contrary,  it  is  probable  that  for  the  average  case  the  in- 
feriority of  this  method  is  beyond  dispute.  Its  efficiency  has  been 
markedly  less  in  my  own  experience  than  has  been  reported  by  others. 
Considerable  difficulty  is  met  in  maintaining  a  close  apposition  of  the 
coil  to  the  chest-wall,  on  account  of  the  rigidity  of  the  leaden  tubes. 
Failure  to  secure  juxtaposition  of  coil  and  soft  parts  is  particularly  notice- 
able among  emaciated  individuals  with  shrunken  rib-spaces.  Under 
these  circumstances,  the  non-flexible  tubes  are  found  to  rest  here  and 
there  upon  elevated  ribs  without  sufficient  coaptation  to  the  skin  to 
secure  practical  efficiency.  Some  of  the  disadvantages  incident  to  the 
lead  coil  are  obviated  by  using  a  coil  of  rubber  tubing. 

All  these  objections  are  removed  by  the  intelligent  employment 
of  the  ice-bag.  It  is  not  unduly  heavy,  as  it  need  not  be  completely 
filled  with  ice.  Its  use  is  attended  by  comparatively  no  inconvenience, 
and  the  cold  is  applied  to  the  skin  without  the  need  of  unremitting  at- 
tention, the  patient  being  quite  undisturbed  by  the  ice-bag.  Necro- 
sis of  the  soft  parts  may  be  prevented  by  the  intervention  of  protect- 
ing gauze  between  the  bag  and  the  skin.  It  is,  of  course,  essential 
that  the  ice  be  replenished  at  not  infrequent  intervals,  as  the  presence 
of  a  rubber  bag  containing  water  is  not  conducive  to  the  best  results. 
Further,  the  position  of  the  ice-bag  upon  the  abdomen  where,  owing 
to  the  carelessness  of  the  nurse,  it  too  often  is  found,  is  not  in  accord 
with  the  principles  of  its  employment.  In  the  same  way  its  application 
over  the  lung,  from  which  bleeding  does  not  ensue,  is  unlikely  to  exert 
any  direct  influence  against  the  recurrence  of  hemorrhage. 

Erroneous  conclusions  as  to  the  particular  lung  from  which  the  loss 
of  blood  takes  place  are  far  more  frequent  than  might  be  supposed.  In 
case  both  lungs  are  involved,  it  is  not  always  easy  to  differentiate  by  the 
physical  signs  the  unilateral  origin  of  the  hemorrhage,  nor  is  it  wise 
in  general  to  examine  the  chest  at  this  time.  If  one  lung  is  but  slightly 
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diseased  and  the  other  unaffected,  difficulty  in  determining  the  precise 
area  of  tuberculous  infection  is  sometimes  encountered  by  inexperienced 
examiners.  I  have  under  observation  a  patient  recently  sent  to  Colorado 
following  a  series  of  small  hemorrhages,  which  occurred  during  a  period 
of  two  weeks.  Throughout  this  entire  time  an  ice-bag  was  kept  upon  the 
anterior  chest-wall  of  the  sound  lung,  the  signs  at  the  other  apex  having 
been  sufficiently  obscure  to  escape  detection.  The  application  of  the 
ice-bag  over  the  heart  is  often  of  signal  value,  particularly  in  case  of 
marked  arterial  excitement.  In  some  cases  greater  importance  may  be 
attached  to  the  position  of  the  ice-bag  over  the  cardiac  area  than  over 
the  supposed  site  of  pulmonary  hemorrhage. 

Constriction  of  the  chest  by  means  of  tight  strapping  with  rubber 
adhesive  plaster  constitutes  a  not  uncommon  procedure.  As  usually 
employed,  overlapping  strips  are  drawn  tightly  from  sternum  to  spine 
over  the  side  corresponding^  to  the  lung  from  which  the  hemorrhage  is 
supposed  to  take  place.  The  principle  invoked  is  the  restriction  of 
respiratory  movements  as  far  as  possible  upon  the  affected  side.  This 
curtailment  of  function  is  in  part  compensated  for  by  the  supplemental 
exaggerated  function  of  the  other  lung.  It  is  at  once  apparent  that, 
in  addition  to  the  impropriety  of  subjecting  the  patient  at  such  a  time 
to  a  physical  exploration  of  the  chest,  an  error  in  differentiating  the 
site  of  hemorrhage  must  be  singularly  unfortunate  in  that  the  sound 
lung  would  become  crippled  in  efficiency,  while  a  greater  burden  would 
be  imposed  upon  the  damaged  lung  of  the  unrestricted  side. 

It  is  not  entirely  clear  that  the  important  underlying  principle  should 
be  an  effort  to  minimize  the  use  of  the  affected  lung,  but  rather  to  reduce 
the  depth  of  the  respiratory  excursion  upon  both  sides.  Equally  good 
results  seem  to  be  obtained  through  the  constriction  of  the  entire  chest 
by  a  single  broad  strip  of  rubber  adhesive  plaster,  tightly  encircling  the 
ribs  below  the  nipple.  A  very  considerable  advantage  of  this  simple 
procedure  is  the  ease  with  which  the  constricting  band  is  applied  with- 
out appreciable  disturbance  of  the  patient.  In  sharp  contrast  is  the 
difficulty  experienced  in  applying  tightly  overlapping  unilateral  straps, 
as  in  this  event  the  patient  must  be  turned  upon  the  side  and  the  trac- 
tion distributed  to  less  advantage.  For  the  same  reason  the  employ- 
ment of  ingeniously  devised  traction  plasters  designed  to  restrict  power- 
fully the  movements  of  one  side,  or  to  compress  pulmonary  cavities, 
is  not  always  of  practical  value  in  cases  of  pulmonary  hemorrhage, 
on  account  of  the  difficulties  of  their  intelligent  application  without 
undue  disturbance  of  the  invalid.  If  the  indications  are  sufficiently 
urgent  to  point  to  the  advisability  of  retarding  the  respiratory  move- 
ments at  all,  the  prime  desideratum  should  be  the  production  of  restric- 
tion in  the  simplest  possible  manner.  This  is  secured  with  perfect  ease 
by  the  use  of  a  broad  encircling  strap  of  rubber  adhesive  plaster. 

Ligation  of  the  extremities  has  proved  exceedingly  effective  in  the 
control  of  alarming  pulmonary  hemorrhage.  While  some  clinicians 
have  been  led  to  doubt  its  utility,  my  own  experience  has  been  strongly 
confirmatory  of  the  claims  presented  by  its  early  advocates.  The  method 
is  not  to  be  recommended  save  in  the  presence  of  rather  copious  hem- 
orrhages, with  tendency  to  frequent  recurrence.  The  ligature  should  be 
applied  around  the  limb  not  far  from  the  trunk,  and  should  be  sufficiently 
tight  to  compress  the  veins  but  not  the  arterial  vessels.  The  principle 
involved  is  the  reduction  of  blood  volume  in  the  lung,  as  a  result  of 
55 
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preventing  the  return  of  the  venous  circulation  in  the  extremities. 
Coldness  or  cyanosis  of  the  hands  or  feet  must,  of  course,  be  avoided. 
In  desperate  cases  it  has  been  my  custom  to  keep  the  ligature  closely 
applied  for  much  longer  periods  than  usually  advised — in  some  instances 
for  an  entire  day — without  disagreeable  result.  It  is  very  important 
that  the  bandages  be  removed  with  the  utmost  caution,  it  being  urged 
that  they  be  gently  loosened  one  at  a  time,  with  intervening  periods  of 
not  less  than  one-half  hour.  I  recall  an  illustrative  incident,  occurring 
many  years  ago,  when  in  attendance,  throughout  an  entire  night,  upon 
a  patient  suffering  from  repeated  terrifying  hemorrhages  during  the 
temporary  absence  of  the  attending  physician.  Ligatures  were  placed 
upon  all  four  extremities  close  to  the  body  and  through  their  influence 
the  loss  of  blood  eventually  controlled.  The  following  morning,  upon 
the  arrival  of  the  physician  in  charge,  all  the  ligatures  were  quickly  re- 
moved, with  an  immediate  resulting  deluge  of  blood  from  the  mouth  of 
the  patient,  and  instantaneous  death. 

The  production  of  pneumothorax  for  the  arrest  of  otherwise  uncon- 
trollable hemorrhage,  and  the  intracavital  injections  of  tannic  acid  or 
other  agents  to  facilitate  the  formation  of  a  clot,  will  be  discussed  under 
Surgical  Procedures. 


CHAPTER  CII 

GENERAL  DRUG  THERAPY 

THE  routine  administration  of  drugs  to  pulmonary  invalids,  which 
has  been  so  largely  in  vogue  for  many  years,  has  been  the  immediate 
cause  of  an  untold  amount  of  harm.  The  adoption  of  this  pernicious 
practice  in  the  treatment  of  all  classes,  regardless  of  the  character  of 
the  remedy  or  existence  of  special  indications,  has  been  responsible  for 
two  conspicuous  evils — the  directly  injurious  effect  upon  the  digestive 
functions,  and  the  enormous  loss  of  time  and  opportunity  suffered  by 
consumptives  in  seeking  hygienic,  dietetic,  and  climatic  advantages. 

No  words  of  condemnation  concerning  the  indiscriminate  and  igno- 
rant employment  of  drugs  can  too  strongly  stamp  the  disapproval  of 
the  profession.  There  can  be  no  dissenting  opinion  that  the  general 
practitioner  should  be  encouraged  to  utilize  to  a  far  greater  extent  the 
facilities  for  recovery  offered  by  superalimentation,  rest,  outdoor  living, 
and  climate.  Furthermore,  he  should  be  urged  to  discard  the  conven- 
tional exhibition  of  cough  syrups,  tonics,  hypophosphites,  malt  prepara- 
tions, and  emulsions  with  which  the  market  is  surfeited. 

Upon  the  other  hand,  there  should  be  condemned  with  equal  emphasis 
the  prevailing  tendency  to  decry  the  administration  of  any  drug  whatever, 
irrespective  of  its  nature  and  the  exigency  of  the  demand.  Some  special- 
ists in  tuberculosis  have  denied  in  toto  the  value  of  medication  for  almost 
any  ^  aspect  of  the  disease.  The  former  tendency  toward  the  adminis- 
tration of  drugs  to  the  exclusion  of  rational  measures  has  given  way  to 
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such  a  reversal  of  sentiment  that  the  use  of  important  remedies  to  meet 
urgent  symptomatic  indications  is  often  met  with  strenuous  objections. 
To  such  an  extent  have  the  susceptibilities  of  general  practitioners  and 
patients  been  played  upon  regarding  the  supposed  disadvantages  of  all 
medicine  for  the  consumptive,  that  an  unreasoning  prejudice  against  its 
employment  has  become  a  popular  fad.  Thus,  unnecessary  embarrass- 
ment is  occasioned  to  the  resourceful  physician,  who  seeks  to  utilize  the 
beneficial  effects  of  judicious  medication,  in  order  to  control  untoward 
symptoms. 

Without  desire  to  condone  the  ignorance  responsible  for  indiscrimi- 
nate dosage,  the  conviction  is  sustained  by  practical  experience  that  an 
intelligent  exhibition  of  a  few  remedies  to  meet  the  varying  needs  and 
requirements  of  tuberculous  invalids  is  eminently  proper,  and  constitutes 
a  valuable  adjuvant  to  more  important  measures.  It  would  seem  that 
quite  as  much  evil  may  be  expected  from  allegiance  to  the  principles  of 
medicinal  nihilism  as  from  persistent  adherence  to  the  old-fashioned 
doctrine  of  overmedication.  Protest,  therefore,  is  offered  against  the 
inculcation,  in  the  popular  mind,  of  delusions  concerning  the  non-utility 
of  all  drugs  for  the  pulmonary  invalid.  To  deny  their  occasional  favor- 
able influence  in  the  practice  of  discerning,  discriminating,  and  resource- 
ful clinicians  is  as  idle  as  to  repudiate  the  known  advantages  of  hygienic 
measures  and  climate. 

In  the  management  of  -special  symptoms  it  has  been  insisted  that 
the  treatment  should  be  conducted  along  the  lines  of  hygienic  methods, 
but  that  due  recognition  should  be  accorded  to  the  intrinsic  merit  of 
judicious  drug  therapy.  The  suppression  of  hemorrhage,  the  restora- 
tion of  disordered  digestion,  and  the  alleviation  of  various  disturbed 
functions  are  often  wondrously  facilitated  by  the  employment  of  appro- 
priate medication.  It  cannot  be  asserted  that  equally  beneficial  results 
are  obtained  by  the  emploment  of  drugsy  for  their  general  effect.  In 
fact,  the  indications  for  general  drug  therapy  are  exceedingly  few  and 
relatively  unimportant.  In  selected  cases,  however,  some  value  may 
be  attached  to  the  administration  of  strychnin,  arsenic,  creasote,  and 
preparations  of  emulsified  fats. 

Strychnin  is  often  of  advantage  through  its  influence  as  a  general 
stimulant.  In  physiologic  doses  it  is  supposed  to  exert  an  effect  upon 
all  body  functions.  By  virtue  of  its  stimulation  of  the  nervous  system 
the  activity  of  the  vital  processes  of  cell  nutrition  are  correspondingly 
promoted.  It  is  thought,  with  increased  functional  activity,  added 
defense  is  acquired  against  the  tuberculous  infection.  It  has  been 
claimed  by  some  that  the  maximum  benefit  from  the  exhibition  of  this 
drug  may  occur  only  when  the  dose  is  progressively  increased  to  the 
limit  of  physiologic  toleration.  The  amounts  reported  to  have  been 
administered  without  toxic  effect  by  enthusiastic  advocates  of  strychnin 
therapy  for  consumptives  almost  surpass  understanding,  in  some  in- 
stances a  grain  of  the  drug  having  been  given  daily  for  prolonged  periods 
without  unpleasant  effects.  While  it  may  be  accepted  as  capable  of 
clinical  demonstration  that  the  best  effects  follow  its  employment  in 
considerably  larger  doses  than  have  formerly  been  given,  its  routine 
administration  in  increasing  doses  should  not  be  encouraged.  It  is 
possible  that  unusual  conditions  may  exist  suggesting  the  expediency  of 
the  maximum  physiologic  dosage,  but  the  employment  of  the  drug  at 
other  times,  save  to  a  judicious  extent,  should  be  deprecated.  Generally 
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speaking,  in  the  absence  of  special  contraindications,  good  results  may 
be  expected  among  pulmonary  invalids  by  the  administration  of  •£$  grain 
three  or  four  times  daily.  Under  its  influence  the  appetite  and  general 
functional  activities  are  often  advantageously  stimulated. 

It  has  been  my  custom  for  many  years  to  combine  the  administration 
of  arsenic  with  that  of  strychnin,  although  never  as  a  routine  procedure. 
Through  the  employment  of  Fowler's  solution,  which  is  perhaps  the 
best  form  for  administration,  the  promotion  of  appetite  is  sometimes 
pronounced.  On  account  of  the  narrow  margin  between  the  therapeutic 
and  toxic  doses  it  is  essential  that  extreme  care  be  exercised  in  its  employ- 
ment. It  should  be  given  in  initial  doses  of  one  minim  three  times 
a  day,  which  may  be  cautiously  increased  to  five  minims.  The  remedy 
should  not  be  taken  in  less  than  one-half  glass  of  water  after  each  meal, 
and  should  be  promptly  suspended  upon  the  appearance  of  nausea  or 
other  disagreeable  symptoms.  As  a  rule,  it  is  unwise  to  persist  continu- 
ously in  the  use  of  this  preparation  for  a  longer  period  than  two  months, 
when  there  may  be  substituted  to  advantage  agreeable  preparations  of 
iron.  In  the  event  of  dry,  spasmodic  cough  the  syrup  of  hydriodic  acid 
may  often  be  administered  with  gratifying  results. 

Unfortunately,  creasote  has  been  regarded  for  many  years  as  of 
essential  value  by  numerous  practitioners.  For  three-quarters  of  a 
century,  with  varying  degrees  of  enthusiasm,  the  supposed  specific 
action  of  this  drug  has  been  highly  vaunted.  At  first  its  value  was 
thought  to  consist  of  a  certain  inhibiting  influence  upon  the  growth 
of  tubercle  bacilli,  and  its  greatest  efficacy  was  thought  to  follow  its 
maximum  administration  by  way  of  the  digestive  tract.  In  the  majority 
of  cases  it  was  found  that  in  large  doses,  the  entrance  of  this  drug  into 
the  stomach  was  followed  by  indigestion,  disagreeable  eructations, 
repugnance  for  food,  vomiting  and  diarrhea,  with  occasional  nephritic 
disturbance.  Routine  persistence  in  its  employment  despite  the  mani- 
festations of  gastric  rebellion,  has  often  resulted  in  incalculable  damage, 
the  initial  loss  of  appetite  and  digestive  derangement  apparently  be- 
coming confirmed.  It  must  be  admitted,  however,  that  in  exceptional 
instances  very  material  benefit  has  followed  its  use,  notably  an  improve- 
ment of  appetite  and  digestion  and  disinfection  of  the  intestinal  canal 
in  cases  of  flatulence  and  fermentative  diarrhea.  Other  favorable 
effects  have  occasionally  been  noted  among  patients  with  excessive, 
purulent,  and  heavy  expectoration. 

It  is  apparent  that  in  the  overwhelming  majority  of  cases,  creasote 
must  be  regarded  as  an  agent  capable  of  producing  a  definite  amount 
of  harm,  but  occasionally  presenting  possibilities  of  some  benefit 
if  intelligently  and  cautiously  administered.  For  general  use  it  cannot 
be  condemned  too  emphatically,  for  the  unfortunate  results  far  over- 
shadow the  isolated  instances  of  improvement.  The  most  that  can  be 
said  in  its  behalf  is  that  it  has  a  valid  claim  for  tentative  employment 
among  a  comparatively  few  cases.  It  should  be  administered,  if  at  all, 
in  small  initial  doses  of  not  over  one  or  two  minims,  preferably  in  capsules, 
and  increased  but  moderately.  Its  use  should  be  restricted  to  intractable 
cases  of  gastric  and  intestinal  fermentation,  with  impaired  appetite, 
chronic  bronchitis,  or  bronchiectasis  complicating  tuberculosis,  and  pul- 
monary excavation  attended  by  profuse  purulent  expectoration.  Further- 
more, it  should  be  promptly  discontinued  as  soon  as  it  becomes  apparent 
that  the  appetite  and  digestion  are  impaired  by  the  drug.  But  little 
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confidence  may  be  reposed  in  its  practical  utility  for  the  purposes  of 
inhalation.  The  many  derivatives  of  creasote  have  been  found  less 
advantageous  than  the  crude  article. 

Several  preparations  of  cod-liver  oil  and  easily  digested  fats  must  be 
accepted  as  possessing  certain  advantages  for  a  class  of  pulmonary 
invalids.  The  only  benefit  represented  by  the  administration  of  such 
agents  is  reflected  in  the  ingestion  of  a  generous  amount  of  easily  digested 
fat.  Much  discrimination  should  be  exercised  in  the  employment  of 
these  preparations  on  account  of  their  frequent  effect  in  retarding  diges- 
tion. Obviously,  they  should  not  be  given  to  patients  with  fever  and 
pronounced  gastric  derangement.  In  general,  they  are  borne  much 
better  in  the  winter  than  during  the  hot  summer  months.  Their  special 
utility  is  found  in  the  treatment  of  individuals  who,  on  account  of 
straightened  financial  circumstances,  are  not  favored  by  an  overabun- 
dance of  good  nutritious  food.  Thus  these  preparations  have  been  of 
considerable  service  chiefly  among  dispensary  patients  and  other  con- 
sumptives but  sparingly  endowed  with  this  world's  goods.  The  neces- 
sity for  their  employment  is  much  less  when  the  patient  is  supplied  with 
large  quantities  of  cream,  butter,  and  eggs. 

During  the  past  year  considerable  interest  has  been  evinced  in  the 
employment  of  hydrargyrum  succinimidum,  as  advocated  by  Wright, 
Surgeon  United  States  Navy,  who  has  reported  satisfactory  results. 
The  drug  is  injected  deeply  into  the  gluteal  muscles  in  doses  of  one-fifth 
grain  continued  every  other  day  for  thirty  consecutive  doses.  The  injec- 
tions are  then  discontinued  and  potassium  iodid  administered  three  times 
a  day  for  two  weeks  in  doses  of  0.64  gram.  One  week  is  allowed  to  elapse 
without  medication,  when  the  injections  are  resumed  in  doses  of  one-fifth 
and  one-tenth  grain  respectively  upon  alternating  injection  days.  Wright 
believes  that  the  mercury  acts  as  a  tonic  and  as  a  bactericidal  agent, 
producing  an  antitoxin  having  a  destructive  action  on  the  tubercle 
bacillus.  He  bases  his  claims  as  to  the  efficacy  of  the  drug  upon  the  clinical 
results  obtained  among  the  inmates  of  the  United  States  Naval  Hospital 
at  New  Fort  Lyon,  Colorado.  Without  commenting  upon  the  theories 
espoused,  it  is  noteworthy  that  many  clinicians  are  unable  to  secure 
results  similar  to  those  which  he  has  reported. 

Dr.  P.  M.  Carrington,  formerly  in  command  of  the  Government  Sta- 
tion at  Fort  Stanton,  N.  M.,  states  that  his  clinical  observations  fail  to 
substantiate  a  belief  in  the  therapeutic  efficacy  of  this  agent  for  pul- 
monary invalids.  He  reports  that  he  administered  the  remedy  to  30  cases 
in  exact  accordance  with  Wright's  technic;  " several  were  salivated  mildly, 
and  several  others  were  dropped  for  other  reasons,  but  about  20  were 
observed  during  a  period  of  two  months."  It  is  noteworthy  that  with 
somewhat  similar  patients  he  was  unable  "to  confirm  Wright's  observa- 
tions in  the  slightest  degree." 

The  data  thus  far  presented  by  the  supporters  of  this  method  appear 
entirely  inadequate  to  establish  its  value.  Its  employment  at  present 
is  necessarily  empirical,  though  a  justification  for  its  tentative  use  may  be 
found  in  exceptional  instances.  The  rationale  of  the  treatment  for 
general  use  has  not  been  definitely  substantiated.  Until  hydrargyrum 
succinimidum  has  been  given  a  trial  during  a  somewhat  prolonged  period 
of  rigid  clinical  observation  and  the  results  subjected  to  a  critical  analysis, 
its  influence  upon  the  course  of  pulmonary  tuberculosis  must  be  regarded 
as  quite  doubtful. 
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CHAPTER  CHI 
SURGICAL  PROCEDURES 

CONSERVATISM  in  surgery  has  been  regarded  in  the  past  as  a  highly 
important  desideratum,  but  this  at  present  represents  somewhat  less 
distinctly  the  attitude  of  the  profession,  particularly  as  applied  to  many 
portions  of  the  body.  During  recent  years  marked  progress  has  been 
attained  in  the  exploration  of  regions  hitherto  inaccessible.  There  has 
been  exhibited  a  greater  tendency  toward  bold  operative  interference,  the 
rationale  of  which  appears  justified  by  the  resulting  successes.  The 
brilliant  achievements  of  abdominal  surgery  have  inspired  many  courage- 
ous operators  to  renewed  efforts  in  the  field  of  thoracic  surgery.  While 
attempts  of  this  nature  have  been  made  from  time  to  time,  but  indifferent 
success  has  attended  the  application  of  operative  measures  to  the  lung 
proper. 

The  indications  for  surgical  interference,  as  a  rule,  have  bean  sufficiently 
clear  in  empyema  and  pneumopyo thorax.  The  benefits  derived  by  a  cer- 
tain class  of  patients  from  the  evacuation  and  drainage  of  pus  as  a  result 
of  single  rib  resection  are  apparent.  In  like  manner  the  utility  of  multiple 
resections,  after  the  method  of  Estlander  or  Schede,  in  the  absence  of 
leading  contraindications,  has  been  fully  substantiated.  These  con- 
siderations have  been  discussed  at  some  length  under  Tuberculosis  of  the 
Pleura.  Encouraging  results  are  reported  to  follow  the  discission  of 
pleura  as  devised  and  practised  by  Ransohoff,  and  the  decortication  of 
lung  after  the  manner  of  Delorme  and  Fowler,  to  which  reference  has 
been  made  in  a  preceding  chapter. 

Efforts  to  influence  favorably  the  course  of  pulmonary  tuberculosis 
by  surgical  means  have  shown  in  most  instances  their  utter  futility. 
Drainage  of  pulmonary  cavities  has  not  been  productive  of  results  at  all 
commensurate  with  the  objections  incident  to  operative  interference. 
In  like  manner  the  injection  of  various  substances  directly  into  pulmonary 
cavities  has  not,  as  a  rule,  been  particularly  gratifying  either  to  surgeons, 
or  to  patients  subjected  to  these  procedures.  It  is  of  interest,  however, 
to  note  that  Smirnow  has  reported  excellent  results  in  two  instances  of 
uncontrollable  hemorrhage  by  direct  intracavital  injections  of  5  gr.  of 
tannic  acid  in  5  c.c.  of  boiled  water. 

Much  interest  has  been  attracted  by  the  work  of  Murphy,  Forlanini, 
Brauer,  and  Lexer  in  the  production  of  artificial  pneumothorax  with  an 
aim  to  exerting  varying  degrees  of  compression  upon  the  pulmonary 
tissue.  In  considering  in  previous  pages  the  indications  for  and  against 
the  removal  of  serous  pleural  effusions  during  the  course  of  pulmonary 
tuberculosis,  attention  was  called  to  the  not  infrequent  favorable  influence 
resulting  from  such  a  collection  of  fluid.  It  is  probable  that  the  dimin- 
ished cough  and  expectoration,  improved  nutrition,  and  physical  evidence 
of  lessened  activity  of  the  tuberculous  process  occasionally  observed, 
are  properly  attributable  to  the  lung  compression.  This  somewhat 
exceptional  occurrence,  however,  affords  no  justification  for  the  employ- 
ment of  a  routine  method  of  treatment  of  pulmonary  invalids  based  upon 
the  production  of  artificial  pneumothorax.  The  application  of  this 
principle  to  pulmonary  tuberculosis  has  been  found  in  practice  more  or 
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less  unsatisfactory.  The  method  has  unavoidable  limitations,  chief  of 
which  are  the  frequency  of  pleural  adhesions,  more  or  less  extensive 
involvement  of  both  lungs,  difficulties  in  the  technic,  and  the  somewhat 
transitory  period  of  improvement  even  in  favorable  cases.  A  most 
important  consideration  is  the  fact  that  patients  regarded  as  especially 
appropriate  for  the  employment  of  artificial  lung  compression  are  pre- 
cisely those  who  offer  the  most  excellent  prospects  of  recovery  by  virtue 
of  a  correct  elaboration  of  hygienic  and  dietetic  measures.  Owing  to  the 
existence  of  adhesions,  which  occur  in  a  very  large  number  of  phthisical 
patients,  it  is  manifestly  impossible  for  general  purposes  to  introduce 
nitrogen,  oxygen,  or  oil,  as  has  been  suggested,  into  the  pleural  cavity 
in  such  quantity  as  to  produce  any  considerable  pulmonary  compression. 
It  is  often  impossible  to  estimate  even  with  approximate  accuracy  the 
extent  of  pneumothorax  or  the  portions  of  lung  upon  which  pressure  is 
exerted.  Furthermore,  such  procedures  are  not  always  unattended  by 
pain,  which,  though  controlled  by  morphin,  represents  by  no  means  a 
negligible  factor.  Unless  a  most  strict  asepsis  is  observed  the  dangers 
of  infection  are  not  inconsiderable.  Upon  the  basis  of  the  clinical  data 
thus  far  available,  the  evidence  is  quite  insufficient  to  warrant  the  adop- 
tion of  this  highly  ingenious  method  in  the  treatment  of  pulmonary 
tuberculosis  save  under  very  exceptional  conditions,  to  be  later  described. 

Irrespective  of  the  existence  or  absence  of  tuberculous  infection,  it 
has  been  quite  universally  accepted  that  the  indications  for  operative 
interference  in  the  thorax  are  largely  restricted  to  the  demonstrable 
presence  of  a  localized  collection  of  pus.  Owing  to  the  possibility  of 
inducing  a  dangerous  pneumothorax,  a  cautious  conservatism  has  been  the 
impelling  guide  in  the  contemplation  of  surgery  as  applied  to  this  region. 

Renewed  interest  in  the  subject  has  been  aroused  by  the  introduction 
of  the  negative  pressure  cabinet  of  Sauerbruch,  and  the  perfection  of  the 
positive  pressure  method  of  Brauer  to  obviate  the  dangers  of  pneumo- 
thorax. As  a  result  of  the  improvement  in  the  technic  of  thoracic  surgery 
during  the  past  few  years,  it  is  likely  that  the  pleural  cavity  may  be 
opened  with  somewhat  greater  safety  than  formerly.  Corresponding  to 
the  progress  exhibited  in  this  direction,  a  marked  advance  has  been 
attained  in  the  surgery  of  the  thorax  among  pulmonary  invalids,  even 
without  opening  of  the  pleura.  While  in  a  book  devoted  to  the  manifold 
phases  of  pulmonary  tuberculosis  it  is  clearly  impossible  to  make  extended 
description  of  these  various  surgical  procedures,  brief  mention  of  the  more 
important  operations  is  perhaps  demanded. 

Although  obviously  inappropriate  for  the  vast  majority  of  pulmonary 
invalids,  recourse  to  operation  may  prove  eminently  rational  in  a  few  very 
carefully  selected  cases.  This  should  be  permitted,  however,  only  as  a  last 
resort  when  the  nature  of  the  condition  is  such  as  practically  to  preclude 
improvement  from  intelligently  conducted  therapeutic  management. 

The  operative  measures  designed  to  afford  relief  in  pulmonary  tuber- 
culosis to  which  attention  is  directed  are  (1)  rib  resection  and  com- 
pression over  the  site  of  large  pulmonary  cavities  and  gangrenous  areas, 
(2)  chondrotomy  of  the  first  rib  in  beginning  apical  tuberculosis,  (3) 
resection  of  several  costal  cartilages  in  emphysema  with  fixed  thorax,  (4) 
the  production  of  artificial  pneumothorax  in  selected  cases  with  exten- 
sive cavity  formation,  or  in  patients  suffering  from  uncontrollable  hem- 
orrhage, and,  finally,  the  total  mobilization  of  the  chest-wall  by  removal 
of  the  second  to  the  tenth  ribs  inclusive. 
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The  resection  of  one  or  more  ribs  over  the  site  of  a  large  pulmon- 
ary cavity,  with  subsequent  compression  by  means  of  a  pad,  may  some- 
times be  justifiable.  The  indications  for  this  operation  are  the  presence 
of  a  large  cavity,  as  shown  by  the  physical  signs  and  x-ray  findings, 
repeated  hemorrhages  from  a  ruptured  pulmonary  artery  traversing  its 
wall,  and  the  existence  of  well-defined  gangrenous  infection.  A  cardinal 
feature  in  the  favorable  progress  of  excavated  areas  is  the  proliferation  of 
fibrous  tissue  and  resulting  contractile  changes  leading  to  the  final  oblit- 
eration of  the  cavity.  Generally  speaking,  a  fortunate  outcome  may  be 
expected  in  such  cases  only  when  there  is  evinced  a  decided  tendency 
toward  fibrous  tissue  formation.  The  extent  to  which  shrinkage  of  pul- 
monary tissue  may  take  place  with  traction  displacement  of  organs  has 
been  considered  in  Chapter  LIV.  In  many  cases  the  most  advantageous 
results  from  fibrous  tissue  change  throughout  extensive  areas  of  infected 
lung  are  prevented  by  the  existence  of  firm  adhesions  between  the 
visceral  and  parietal  layers  of  pleura  and  the  unyielding  rigidity  of 
the  thoracic  wall.  This  obstacle  to  the  fullest  development  of  fibrous 
tissue  hyperplasia  and  pulmonary  shrinkage  may  be  obviated  in  some 
instances  by  the  removal  of  several  ribs  without  opening  the  pleura,  and 
by  prolonged  compression  applied  to  a  portion  of  the  chest  denuded  of  its 
bony  covering.  In  the  event  of  superficial  areas  of  excavation  this  pro- 
cedure may  be  followed  by  a  material  reduction  of  fever  and  of  other 
septic  manifestations  previously  occasioned  by  the  retention  of  mucopu- 
rulent  secretions.  Good  results  may  be  exhibited  occasionally  in  patients 
experiencing  repeated  hemorrhages  traceable  to  excavated  areas.  In  such 
desperate  cases  the  method  may  prove  particularly  efficacious  when  the 
production  of  artificial  pneumothorax  is  precluded  by  extensive  adhe- 
sions. While  this  is  not  always  possible  of  determination,  an  approxi- 
mate estimate  as  to  the  presence  of  numerous  adhesions  can  be  derived 
from  the  physical  evidences  of  well-marked  connective-tissue  change. 
Pronounced  shrinkage  of  lung  and  thickening  of  pleura  with  displacement 
of  organs  toward  the  affected  side  suggest  strongly  the  inadvisability  of  re- 
sorting to  compression  of  a  cavity  by  means  of  an  induced  pneumothorax. 

Gangrenous  infection  of  a  cavity,  even  of  comparatively  small  size, 
may  be  sufficient  to  prevent  the  permanent  arrest  of  pulmonary  hemor- 
rhages. The  bleeding  in  these  cases  is  often  temporarily  controlled  by 
the  formation  of  a  clot,  but  the  period  of  relief  is  usually  of  short  duration, 
owing  to  the  disintegration  resulting  from  the  infection.  After  rib  resec- 
tion, through  the  influence  of  unyielding  compression  applied  by  means  of 
a  pad  directly  over  a  localized  area  of  gangrenous  involvement,  it  may  be 
possible  to  secure  gratifying  results  even  without  the  use  of  the  exploratory 
needle  and  subsequent  drainage,  as  has  been  recommended  for  abscess 
of  the  lung.  Reference  is  made  to  Chapter  XL VII,  in  which  is  described 
a  typical  instance  of  frequently  recurring  hemorrhages  incident  to  a 
gangrenous  cavity.  Added  interest  in  this  case  is  afforded  by  the  fact 
that  the  gangrenous  infection  developed  in  the  very  midst  of  extensive 
connective-tissue  formation,  as  suggested  by  displacement  of  organs,  and 
verified  at  autopsy.  A  feature  of  essential  importance  was  the  impossi- 
bility of  locating  an  area  of  pulmonary  excavation,  which  of  itself  was 
sufficient  to  contraindicate  recourse  to  rib  resection.  Whenever  operation 
is  contemplated  for  this  purpose,  it  is  absolutely  necessary  that  the  physi- 
cal findings  be  subjected  to  corroboration  by  the  employment  of  the 
re-ray.  In  Fig.  210  is  shown  the  photograph  of  an  individual  submitting 
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to  rib  resection  for  a  supposed  pulmonary  cavity,  which  subsequently 
was  not  detected  upon  Roentgen  ray  examination. 

CHONDROTOMY  OF  FIRST  RIB  IN  BEGINNING  APICAL  TUBERCULOSIS 

Many  years  ago  Freund  called  attention  to  the  possible  benefits  to 
be  derived  in  certain  instances  by  restoring  the  mobility  of  a  rigid  upper 
chest-wall:  His  assertions  with  reference  to  the  predisposition  to  apical 
lesions  in  such  cases,  and  the  expediency  of  mobilizing  the  first  rib,  have 
been  corroborated  by  several  observers.  Birch-Hirschfeld  and  Schmorl 
have  shown  that  the  apex  of  the  lung  is  injured  mechanically  and  the 
tendency  to  tuberculosis  favored  by  the  ossification  of  the  first  rib  and 
contraction  of  the  bony  wall  of  the  thorax.  Hart  has  reported  from 
autopsy  findings  that  arrest  of  the  apical  foci  is  more  common  when  a 


Fig.  210. — Cicatrix  following  excision  of  second  and  third  ribs. 

graph,  Fig.  67.) 


(See  text.     Compare  with  radio- 


pseudarthrosis  is  established  in  the  cartilage  of  the  first  rib.  Seidel 
describes  a  simple  technic  for  producing  an  artificial  joint  and  thus  facili- 
tating the  movement  of  this  portion  of  the  thorax.  A  skin  flap  is  made 
from  the  clavicle  to  the  second  rib,  its  base  being  lateral  and  its  apex  at 
the  sternum  edge.  The  cartilage  of  the  first  rib  is  exposed  by  separating 
with  a  blunt  instrument  the  clavicular  and  pectoral  fibers  of  the  pectoralis 
major  muscle.  After  freeing  the  perichondrium  a  narrow  segment  of 
cartilage  (about  0.5  cm.  wide)  is  excised  from  below  and  laterally,  upward 
and  inward,  or  from  the  axilla  toward  the  throat.  A  false  joint  is  assured 
by  placing  a  few  fibers  of  the  pectoralis  in  the  channel  made  by  the 
removed  segment.  Advocates  of  this  method  believe  that  the  operation 
is  indicated  in  young  persons  with  incipient  apical  lesions  and  a  narrow 
bony  apex,  and  in  older  subjects  exhibiting  ossification  of  the  cartilage. 
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The  operation  can  avail  but  little  when  the  tuberculous  process  has  ex- 
tended materially  beyond  the  apex,  in  which  region  alone  the  condition 
is  capable  of  modification  by  this  procedure. 

Pulmonary  invalids  suffering  from  emphysema  in  the  presence  of  a 
fixed  thorax  may  secure  considerable  benefit  from  the  resection  of  several 
ribs.  The  operation  consists  of  the  excision  of  H  to  2^  inches  of  rib 
plus  periosteum  at  the  junction  of  bone  and  costal  cartilage  from  the 
second  to  sixth  ribs  inclusive.  The  costal  cartilages  are  usually  increased 
in  size,  hard,  and  brittle  from  calcareous  deposits.  With  the  loss  of  their 
normal  flexibility  the  proper  excursion  of  the  corresponding  ribs  is 
materially  impaired.  The  lung  remains  more  or  less  in  a  state  of  perma- 
nent inspiratory  expansion.  With  the  thorax  in  a  fixed  position  the 
breathing  necessarily  partakes  almost  entirely  of  the  abdominal  type, 
an  increase  in  the  vertical  diameter  compensating  in  part  for  the  limitation 
of  movement  in  the  lateral  or  antero-posterior  diameters.  While  this 
form  of  breathing  is  capable  of  supplying  the  respiratory  needs  of  the 
individual  for  a  time,  the  enforced  immobilization  of  the  upper  portion 
of  the  chest  remains  a  distinct  disadvantage  to  tuberculous  invalids  suf- 
fering from  pulmonary  emphysema.  Upon  removal  of  the  rigid  cartilages 
the  ribs  will  assume  their  normal  range  of  motion,  and  facilitate  to  a 
marked  degree  the  function  of  the  lungs,  promoting  particularly  the 
expiratory  efforts.  Goodman  and  Wachsmann  call  attention  to  a  most 
convincing  feature  of  the  efficacy  of  this  method  as  observed  during 
operation.  They  state  that  upon  resection  of  the  costal  cartilage  the  rib 
recedes  immediately  below  the  level  of  the  sternum  and  the  lung  visibly 
contracts.  Improvement  may  be  noted  when  the  operation  is  confined 
to  one  side.  Most  observers  have  reported  rigidity  of  the  costal  cartilages 
upon  the  right  side  more  frequently  than  upon  the  left.  But  little,  if 
any,  danger  attends  the  performance  of  resection.  No  instance  of  shock 
or  other  unfortunate  development  has  thus  far  been  reported.  Stieda 
recommends  the  operation  as  a  routine  treatment  for  all  cases  of  chronic 
emphysema  resulting  from  degeneration  of  costal  cartilages  with  marked 
rigidity  of  the  chest-wall.  The  removal  of  the  perichondrium  of  the 
resected  cartilages  is  suggested  as  a  necessary  feature  in  order  to  render 
the  improvement  permanent. 

The  production  of  artificial  pneumothorax  may  be  regarded  as  a 
rational  procedure  in  very  exceptional  instances.  Its  general  employment 
among  pulmonary  invalids  is  open  to  just  criticism.  Attention  has  been 
called  to  its  various  limitations,  but  the  fact  remains  that  a  few  cases  of 
apparently  uncontrollable  hemorrhage  have  exhibited  marked  improve- 
ment from  its  adoption.  Delageniere  succeeded  by  this  means  in  arresting 
previous  hemorrhage  resulting  from  a  bullet  wound  in  the  apex  of  the 
lung.  Air  was  allowed  to  enter  the  pleural  cavity  very  gradually,  and 
this  was  followed  by  a  subsidence  of  the  bleeding  and  eventual  recovery 
of  the  patient.  Several  other  observers  have  reported  satisfactory  results 
in  desperate  hemorrhagic  cases.  Van  Zant  has  cited  a  favorable  outcome 
after  failure  of  ordinary  therapeutic  measures.  It  would  seem  that  the 
induction  of  artificial  pneumothorax  for  hemorrhagic  cases  should  be 
countenanced  only  when  exhaustive  attempts  have  been  made  to  control 
bleeding  by  all  rational  means.  It  is  manifestly  futile  to  resort  to  this 
method  in  the  presence  of  extensive  pleuritic  adhesions.  Under  these 
circumstances  recourse  to  rib  resection  and  compression  of  lung,  as 
previously  outlined,  may  be  justifiable  in  some  instances,  and  appear  upon 
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the  whole  a  much  safer  course  than  direct  intracavital  injections  of 
tannic  acid  or  other  substances  tending  to  promote  coagulation. 

While  a  number  of  physicians  have  endeavored  to  utilize  the  produc- 
tion of  artificial  pneumothorax  for  the  compression  and  final  obliteration 
of  pulmonary  cavities,  the  results  have  not  been  of  such  a  character  as  to 
establish  its  practical  value  for  this  purpose.  The  efficacy  of  the  method 
depends  largely  upon  the  completeness  of  the  induced  pneumothorax  and 
the  force  of  the  compression.  In  very  many  cases  it  is  incapable  of 
application,  and  in  others  imposes  an  extra  burden  upon  the  other  lung, 
too  often  the  seat  of  tuberculous  infection.  The  discovery  at  autopsy 
of  healing  lesions  in  the  compressed  lung  offers  no  substantial  argument 
for  the  rationale  of  the  procedure,  provided  as  a  result  the  patient  is 
unable  to  survive.  Graetz  has  recently  described  the  autopsy  findings 
in  three  cases  of  pulmonary  tuberculosis  in  which  pneumothorax  had  been 
artificially  induced.  In  every  instance  the  pathologic  findings  denoted 
a  complete  arrest  of  the  local  lesions,  cheesy  foci  being  encapsulated  and 
the  connective-tissue  formation  abundant.  Such  cases  are  of  peculiar 
interest,  but  it  is  more  satisfying  to  judge  as  to  the  ultimate  utility  of 
this  treatment  upon  the  basis  of  favorable  clinical  results  than  of 
autopsy  findings. 

Total  mobilization  of  the  chest-wall  by  multiple  rib  resection  has  been 
performed  by  Friedrich.  In  1888  Quincke  advocated  a  local  mobiliza- 
tion of  the  thoracic  wall  over  tuberculous  pulmonary  areas.  Spengler, 
Turban,  and  Landerer  have  since  recommended  the  more  or  less  extensive 
resection  of  several  ribs  for  this  purpose.  It  remained,  however,  for 
Friedrich  to  devise  and  put  in  operation  a  most  heroic  method  to  attain 
this  result.  He  mobilizes  the  chest-wall  by  the  total  removal  of  bone 
with  a  most  careful  preservation  of  costal  pleura.  With  the  patient  in 
the  semi-oblique  position  an  incision  is  made  in  accordance  with  the 
method  practised  by  Schede  and  the  bony  chest-wall  rapidly  exposed. 
Rib  resection  is  performed  from  the  second  to  the  tenth  ribs  inclusive, 
and  from  the  anterior  cartilages  to  the  spine.  It  is  imperative  that 
especial  effort  be  made  to  avoid  puncturing  the  pleura.  After  arrest  of 
the  bleeding  the  muscle  flap  is  approximated  with  buried  catgut  sutures 
and  the  skin  with  silk,  a  large  drainage-tube  being  inserted  along  the 
spine.  This  is  usually  removed  in  from  six  to  ten  days  and  healing  by 
first  intention  obtained.  Friedrich  is  able  to  perform  the  operation  with 
astonishing  rapidity,  twenty-five  minutes,  as  a  rule,  being  all  that  is 
required  for  the  rib  resections.  Patients  are  reported  in  most  instances 
to  stand  the  operation  well,  although  energetic  stimulation  of  the  heart 
is  quite  frequently  demanded.  The  diminution  in  the  size  of  the  lung 
is  very  pronounced,  the  volume  being  said  to  be  reduced  one-half  or  one- 
third.  The  operation  has  been  done  but  very  few  times,  and  it  is  therefore 
exceedingly  difficult  to  form  even  an  approximate  estimate  as  to  the 
general  results.  Friedrich  reports,  however,  that  in  some  cases  notable 
improvement  was  found  in  the  lessening  of  cough  and  expectoration, 
and  reduction  of  temperature.  The  processes  of  reasoning  leading  to  its 
performance  are  based  upon  the  recognized  difficulty  of  securing  a  general 
shrinking  of  lung  from  a  few  rib  resections,  and  in  cases  with  extensive 
tuberculous  involvement  the  necessity  of  producing  more  than  a  limited 
contraction.  This  operation,  which  can  hardly  be  described  as  con- 
servative, has  been  undertaken  with  an  aim  to  promote  by  all  possible 
means  the  shrinkage  of  lung,  even  to  the  extent  of  removing  the  obstacles 
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referable  to  the  bony  chest-wall.  It  is  designed  particularly  for  uni- 
lateral progressive  cases.  It  is  essential  that  the  nutrition  should  not  be 
too  seriously  impaired,  that  the  final  union  may  not  be  prevented.  In 
most  cases  the  maintenance  of  an  excellent  nutrition  among  pulmonary 
invalids  presupposes  a  non-extensive  and  non-active  tuberculous  infection. 
In  this  event  recourse  to  so  heroic  a  procedure  seems  indeed  of  doubtful 
expediency,  the  cases  in  which  the  operation  is  likely  to  be  of  more 
permanent  benefit  being  those  offering  decided  encouragement  from  the 
adoption  of  hygienic  and  dietetic  management. 


SECTION   III 
SPECIFIC  TREATMENT 


CHAPTER  civ 

THEORIES  OF  IMMUNITY 

PRIOR  to  the  discovery  of  the  tubercle  bacillus  there  existed  widely 
prevalent  ideas  as  to  the  production  in  man  of  varying  degrees  of  im- 
munity to  tuberculosis  from  the  preexistence  and  coexistence  of  certain 
other  diseases,  notably,  scrofula,  asthma,  chronic  bronchitis,  and  forms 
of  heart  disease  associated  with  venous  congestion  of  the  lungs.  The 
resistance  of  the  body  to  tuberculous  infection  in  the  midst  of  these 
conditions  was  not  wholly  ascribed  to  the  influence  of  local  processes 
rendering  the  soil  unreceptive  to  a  deposit  of  tubercle,  but  rather  was 
attributed  to  a  certain  antagonism  between  the  diseases  in  question. 
Even  in  scrofula,  which  was  recognized  to  possess  some  relation  to  pul- 
monary phthisis,  there  was  exhibited  a  certain  stubbornness  to  general 
tuberculous  involvement  suggesting  a  form  of  systemic  resistance. 

Later  statistical  observations  tended  to  confirm  the  early  supposition 
that  a  natural  immunity  was  conferred  upon  a  number  of  people  by  the 
very  presence  of  a  tuberculous  affection.  This  was  illustrated  in  the  low 
mortality-rate  of  tuberculosis  in  comparison  with  its  high  morbidity. 
The  fact  that  from  85  per  cent,  to  95  per  cent,  of  the  human  race  have 
been  at  some  period  of  life  the  subject  of  tuberculous  infection,  as  demon- 
strated by  autopsy  findings,  and  that  only  one  person  in  seven  succumbs 
to  the  disease,  is  indicative  of  a  local  tissue  resistance,  affording  presump- 
tive evidence  of  a  general  tendency  of  the  organism  to  withstand  advanc- 
ing infection.  Clinical  experience  has  demonstrated  from  time  to  time 
an  increased  resistance  to  infection  accompanying  the  development  of 
localized  tuberculous  processes,  a  remarkable  inhibitory  influence  upon 
the  progress  of  pulmonary  phthisis  sometimes  being  observed  under 
these  circumstances.  All  observers  have  noted  repeated  instances  of 
tuberculous  involvement  of  joints,  bones,  glands,  kidneys,  and  epididymis, 
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and  particularly  cases  of  spinal  caries,  with  the  onset  of  which  there  was 
exhibited  an  immediate  and  continuous  retrogression  in  the  activity 
of  the  pulmonary  disease.  This  coincidence  has  been  so  frequent  as  to 
admit  of  no  doubt  concerning  the  increased  general  resistance  often  ac- 
companying, if  not  occasioned  by,  the  recent  local  affection. 

Notwithstanding  the  numerous  evidences  of  natural  acquired  im- 
munity exhibited  by  cases  of  spontaneous  recovery,  it  has  not  been 
shown,  as  in  some  infectious  diseases,  that  one  attack  affords  any  protec- 
tion against  recurrences.  Upon  the  other  hand,  appreciable  attempts 
of  the  organism  toward  the  establishment  of  immunity  are  often  of 
transitory  duration.  In  many  instances  despite  periods  of  improvement 
the  individual  fails  to  secure  a  complete  immunity,  and  later  displays 
the  indications  of  increasing  virulence  of  the  infection. 

For  many  years  the  aim  sought  in  the  treatment  of  tuberculosis  was 
so  to  improve  the  general  condition  of  the  patient  as  to  increase  resistance 
to  the  infection.  Thus  efforts  were  made  to  effect  an  indirect  immuniza- 
tion by  restoring  as  far  as  possible  the  natural  defensive  resources  of  the 
individual.  To  protect  against  reinfection  was  not  contemplated,  the 
ultimate  purpose  of  all  measures  being  to  provide  an  effectual  resistance 
to  the  immediate  action  of  tubercle  bacilli  and  their  toxins. 

The  scope  of  recent  scientific  therapy  has  included  attempts  toward 
the  artificial  stimulation  of  the  natural  powers  of  defense.  It  has  become 
established  that  means  are  sometimes  available  for  the  therapeutic 
reinforcement  of  the  inherent  complex  processes  of  immunity.  The 
present  recognition  of  the  possible  invigoration  of  the  defensive  resources 
of  the  organism  by  artificial  means,  has  been  of  slow  development,  but 
the  logic  of  experimental  research  and  of  clinical  experience  shows  that 
in  many  instances  results  of  considerable  value  may  be  achieved,  and 
affords  a  well-founded  hope  in  the  efficiency  of  future  efforts  toward 
practical  immunization.  The  underlying  principle  upon  which  have 
been  based  all  efforts  toward  the  production  of  immunity  is  the  intro- 
duction into  the  body  of  elements  or  substances  increasing  resistance  to 
infection.  The  presence  of  bacterial  agents  is  known  to  incite  a  cell  reac- 
tion resulting  in  the  production  of  antibodies  which  are  specific  for  the 
microorganisms  responsible  for  their  elaboration.  Behring  in  his  early 
work  with  tetanus  and  diphtheria  demonstrated  that  antibodies  produced 
in  the  blood  of  an  immunized  animal  were  operative  for  the  purposes  of 
immunization  when  injected  into  the  body  of  an  infected  individual. 

The  elaboration  of  protective  substances  resulting  from  the  intro- 
duction either  of  a  bacterial  agent  or  some  of  its  derivatives  is  termed 
"active  immunization,"  while  the  defense  acquired  from  the  injection  of 
antibodies  contained  in  the  serum  of  immunized  animals  is  called  "passive 
immunization."  Owing  to  the  chronic  nature  of  tuberculosis  active 
immunization  is  regarded  by  some  as  the  more  efficient  method  of  com- 
bating the  continued  progressive  infection,  while  renewed  efforts  along 
the  lines  of  passive  immunization  are  believed  by  others  to  offer  the  greatest 
possibilities  of  future  success. 

Rational  specific  therapy  must  be  based  not  merely  upon  a  theoretic 
foundation,  but  upon  the  results  of  animal  experimentation,  which  in 
turn  must  be  substantiated  by  clinical  observation.  In  formulating  a 
method  of  artificial  immunization  for  tuberculous  individuals  it  is  essen- 
tial first  to  elucidate  all  phases  of  the  problem  as  applied  to  lower  animals. 
During  the  past  two  decades  exhaustive  experimental  work  has  been  done 
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and  notable  achievements  recorded.  Painstaking  clinical  study  has  also 
contributed  in  some  degree  to  approximate  conceptions  concerning  the 
development  of  acquired  resistance  to  tuberculous  infection.  A  tribute 
of  the  highest  honor  should  be  paid  to  the  numerous  workers  through 
whose  indefatigable  labors  in  the  midst  of  almost  insurmountable  ob- 
stacles the  evolution  of  our  present  knowledge  has  been  made  possible. 
Although  extremely  difficult,  if  not  quite  impossible  in  this  connection, 
to  accord  full  recognition  to  all  experimental  investigators,  it  is  well  to 
present  a  brief  historic  sketch  of  the  more  important  contributions  upon 
this  subject.  Preliminary  to  this  review  attention  should  be  directed 
to  some  features  of  the  general  problem  of  immunity  as  applied  to  other 
diseases. 

The  protective  influence  resulting  from  injecting  attenuated  cultures 
of  various  forms  of  bacteria  was  recognized  by  Pasteur  in  1879,  and 
constituted  the  first  important  advance  toward  the  experimental  pro- 
duction of  biologic  immunity.  The  well-known  doctrine  of  phagocytosis, 
promulgated  by  Metchnikoff  in  1882,  related  to  the  conflict  between 
the  invading  parasites  and  the  army  of  defense,  composed  of  leukocytes. 
The  role  of  the  latter  was  supposed  to  consist  of  the  attack  upon  foreign 
elements,  and  their  subsequent  inglobement  and  digestion.  It  was  con- 
ceived by  Metchnikoff  that  there  existed  in  certain  sera  substances 
capable  of  enhancing  the  phagocytic  powers  of  the  leukocytes.  To  these 
substances  the  term  "stimulins"  has  been  applied.  Phagocytosis  is 
known  to  vary  in  accordance  with  the  existence  of  cellular  attraction 
or  repulsion.  This  theory  of  chemotaxis,  evolved  by  Pfeiffer  the  botanist, 
was  extended  by  Metchnikoff  to  apply  to  his  hypothesis  concerning  the 
phagocytic  power  of  the  white  cells.  The  presence,  respectively,  of  a 
positive  or  negative  chemotaxis  as  a  determining  factor  in  the  production 
of  phagocytosis  was  resourcefully  accepted  by  Metchnikoff  to  be  a  funda- 
mental principle  of  his  doctrine,  a  positive  chemotaxis  being  assumed  as  a 
basic  condition  for  the  formation  of  phagocytosis. 

Other  theories  of  immunity  have  subsequently  been  advocated  and 
much  experimental  evidence  presented  to  establish  their  correctness. 
Some  of  these  appear  inherently  opposed  to  the  doctrine  of  phagocytosis, 
some  capable  of  a  reconcilable  interpretation  with  this  theory,  and  others 
of  an  entirely  independent  relation.  The  discovery  of  antitoxin  by  Beh- 
ring,  the  demonstration  of  the  bacteriolytic  action  of  immune  blood-serum 
by  Pfeiffer,  the  discovery  of  the  agglutination  tests  by  Gruber  and  Widal, 
the  theory  with  reference  to  the  mechanism  of  antitoxins,  all  point  to  the 
irresistible  conclusion  that  the  human  body  possesses  means  of  defense 
other  than  obtain  alone  from  the  phagocytic  action  of  the  leukocytes. 

Ehrlich's  views  with  reference  to  the  biologic  union  of  the  bacterial 
toxins  and  the  receptors  of  the  cells  of  the  infected  individual  are  of 
peculiar  interest.  He  describes  the  toxin  molecule  as  consisting  of  the 
toxophore  and  haptophore  groups.  He  explains  in  a  symbolic  way  how 
the  cells  which  are  not  overcome  by  the  toxin  are  capable  of  playing  an 
important  part  in  the  role  of  defense.  Cells  possessing  a  degree  of  resist- 
ance against  the  toxin  molecule  are  stimulated  by  its  presence  to  throw 
off  an  excess  of  cell  haptophores  or  receptors.  As  a  result  of  this  reaction 
cell  haptophores  or  receptors  are  introduced  in  large  numbers  into  the 
circulating  fluid  of  the  individual,  and  when  joined  to  the  corresponding 
haptophore  groups  of  the  toxin  molecule  render  them  inert.  Thus  the 
circulating  cell  haptophores  or  receptors  in  neutralizing  the  toxins  become 
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agents  of  defense,  and  in  accordance  with  Ehrlich's  nomenclature  may  be 
said  to  represent  antitoxins. 

An  extended  discussion  of  the  reaction  between  toxin  and  anti- 
toxin is  quite  foreign  to  this  chapter,  and  is  indeed  quite  unwarranted  and 
premature  in  view  of  the  fundamental  difficulties  arising  from  the  many 
complex  and  unknown  factors  concerning  which  widely  divergent  theories 
have  been  advanced. 

In  reviewing  the  many  experimental  studies  concerning  the  problem 
of  immunity  in  tuberculosis,  it  is  well  to  make  brief  but  separate  mention 
of  some  of  the  work  performed  in  an  effort  to  produce  passive  and  active 
immunization. 

PASSIVE  IMMUNIZATION 

As  previously  stated,  this  consists  of  the  protection  afforded  by  the 
introduction  into  the  body  of  antibodies  contained  in  the  serum  of  an 
immunized  animal.  The  origin  of  serum-therapy  for  tuberculosis  is 
traced  to  Hericourt  and  Bichet,  who,  in  1889,  began  a  series  of  experi- 
ments. It  was  supposed  that  dogs  possessed  an  immunity  to  tuberculosis, 
and  it  was,  therefore,  determined  to  inject  their  blood  into  tuberculous 
animals  to  ascertain  if  by  this,  means  a  degree  of  resistance  was  conferred. 
Accordingly  dogs'  blood  was  injected  into  the  peritoneal  cavity  of  rabbits 
previously  inoculated  with  the  avian  tubercle  bacillus.  From  these 
experiments  it  was  believed  that  a  certain  protective  influence  could  be 
ascribed  to  the  blood  of  healthy  dogs,  but  that  resistance  to  the  infection 
was  augmented  to  a  somewhat  greater  extent  by  injecting  the  blood  of 
tuberculous  animals.  In  the  following  year  Bertin  and  Picq,  upon  the 
assumption  of  an  immunity  to  tuberculosis  by  goats,  transfused  their 
blood  into  rabbits.  A  retardation  of  the  evolution  of  tuberculosis  was 
noted  when  the  transfusion  was  made  simultaneously  with  the  in- 
oculation. In  1901  dogs'  blood  was  used  in  France  in  the  treatment  of 
human  tuberculosis,  and  apparently  good  results  reported  by  Hericourt, 
St.  Hilaire,  Langlois,  Feulard,  Pinard,  and  Landouzy.  Goats'  blood  was 
employed  as  a  therapeutic  measure  by  Lepine  and  S.  Bernheim.  The 
work  of  many  experimenters,  however,  failed  to  confirm  the  previous  con- 
clusions regarding  the  blood  of  animals  supposed  to  be  immune  to  tuber- 
culosis. By  injecting  the  serum  of  tuberculous  dogs  into  rabbits,  un- 
successful attempts  were  made  by  Daremburg  to  increase  the  resistance 
of  these  animals  inoculated  with  human  tubercle  bacilli. 

Ravenel  has  referred  to  the  published  results  of  Babes  in  1893,  who 
found  that  the  serum  of  dogs  vaccinated  against  tuberculosis  exerted  a 
prophylactic  and  curative  influence  in  experimental  animals.  Excellent 
results  were  reported  from  its  use  in  cases  of  localized  infection  in  human 
beings.  General  beneficial  results  were  even  reported  in  several  cases 
with  more  or  less  cavity  formation.  Ravenel  has  also  called  attention  to 
the  experiments  of  von  Bernheim  in  1894  with  serum  from  goats,  horses, 
and  asses;  to  the  work  of  Redon  and  Chenot  in  1895  in  producing  a  serum 
in  asses  and  mules  by  the  subcutaneous  injection  of  "tuberculous  pro- 
ducts," and  of  Boinet  with  the  serum  of  goats.  Not  only  was  there 
noted  a  marked  influence  upon  the  evolution  of  tuberculosis  in  rabbits 
and  guinea-pigs,  but  favorable  results  were  observed  in  many  cases  of 
human  tuberculosis. 

The  early  researches  of  Koch,  and  of  other  workers  with  tuberculin 
and  its  various  modifications,  prepared  the  way  for  an  increasing  recog- 
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nition  of  the  possible  value  of  these  bacterial  agents  as  factors  in  immuni- 
zation. There  was  suggested  the  possibility  of  securing  an  antituberculin 
or  antitoxin  capable  of  neutralizing  the  tuberculosis  toxins.  It  was  not 
altogether  appreciated  that  the  bacterial  toxins  of  tuberculosis  were  but 
partially  soluble  in  the  blood,  and  that  they  remained  more  or  less  in- 
wrapped  within  the  solid  substance  of  the  parasite.  It  was  assumed 
that  diffusion  of  the  bacterial  poison  in  the  fluids  of  the  body  took  place 
in  tuberculosis  as  in  diphtheria  and  tetanus.  Numerous  methods  were 
employed  and  various  animals  utilized  in  an  endeavor  to  secure  a  sup- 
posed immunizing  influence  from  the  blood  or  blood-serum. 

Maragliano  found  that  the  tuberculin  reaction  could  be  considerably 
diminished,  if  not  prevented  altogether,  by  the  simultaneous  adminis- 
tration of  the  serum  of  animals  to  whom  the  agent  had  previously  been 
given.  This  and  similar  experiences  by  others  with  the  serum  from  various 
inoculated  animals  (Paquin,  horses;  Viquerat,  mules;  Auclair,  fowl; 
Nieman,  goats;  de  Schweinitz,  cows;  McFarland,  asses)  were  attributed 
to  the  presence  of  an  antituberculin.  While  encouraging  results  were 
reported  from  the  employment  of  some  of  these  preparations,  the  claims 
made  concerning  their  merits  by  their  several  advocates  have  been  un- 
sustained  in  the  main  by  animal  experimentation  or  clinical  observation. 

For  many  years  Maragliano  has  devoted  much  patient  study  to  the 
subject  of  serum-therapy  for  pulmonary  tuberculosis.  He  has  made  use 
of  the  serum  of  animals  previously  injected  with  toxins  and  the  bodies 
of  dead  bacilli.  He  has  contended  since  1895  that  a  serum  could  be  pro- 
duced "rich  both  in  antibodies  and  antitoxins."  He  states  that  the 
proportion  of  these  substances  is  subject  to  much  variation  in  different 
sera,  and  depends  upon  the  mariner  of  inoculating  the  producing  animal. 
He  reports  that  the  amount  of  antitoxin  is  increased  if  the  animal  is 
treated  with  toxins,  and  the  number  of  antibodies  if  treated  by  the  watery 
extract  from  the  bacilli  themselves.  His  doctrine  of  defense  consists 
of  the  formation  of  antibodies  and  the  consequent  power  of  agglutination. 
He  regards  the  agglutinating  power  as  a  measure  of  the  antibodies.  This 
reaction,  which  was  regarded  by  Koch  as  the  earliest  indication  of  ap- 
proaching immunization,  is  believed  by  Maragliano  to  correspond  to 
the  development  of  bactericidal  properties  of  blood-serum.  The  latter 
is  subject  to  precise  determination  by  his  method  of  showing  an  attained 
immunization.  The  animal  is  subjected  to  repeated  immunizing  in- 
jections until  the  serum  (which  is  subsequently  standardized)  is  found 
to  exhibit  a  sufficiently  high  power  of  agglutination.  He  asserts  that  by 
the  introduction  of  this  serum  into  the  human  organism  new  antitoxins 
and  new  antibodies  supplement  the  natural  resisting  processes.  He 
concedes  that  the  general  organism  of  itself  is  responsible  in  large  measure 
for  the  increase  of  the  defensive  process  in  the  blood,  and  hence  that  best 
results  can  take  place  only  when  the  disease  is  not  far  advanced,  nutrition 
not  greatly  impaired,  and  mixed  infection  not  pronounced. 

Maragliano's  serum  has  been  somewhat  used  by  twenty  members  of 
the  staff  of  the  Phipps  Institute  and  found  to  be  of  no  specific  value. 
Landis  has  reported  some  untoward  effects  following  its  use.  Of  41 
patients,  17  per  cent,  exhibited  a  marked  hypersusceptibility.  Evidences 
of  anaphylaxis  did  not  develop  in  ambulant  cases ;  complaints  of  dyspnea, 
oppression  about  the  heart,  rapid  pulse,  muscular  tremors,  and  a  sense 
of  impending  death  being  made  only  in  patients  who  had  moderately 
or  far  advanced  infection.  During  the  past  year  important  contributions 
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have  been  made  to  the  literature  concerning  the  dangers  of  anaphylaxis 
resulting  from  the  injection  of  serum  at  long  intervals. 

Claims  made  concerning  the  merits  of  Marmorek's  serum  do  not 
appear  sustained  by  clinical  observation.  Beneficial  results,  however, 
have  been  reported  by  a  few  observers.  Schenker  has  employed  this 
serum  in  the  treatment  of  39  cases  of  tuberculosis,  29  being  in  the  third 
stage,  according  to  Turban's  classification.  His  procedure  was  to  give 
5  c.c.  or  10  c.c.  by  rectum  twice  a  week.  Eight  are  reported  cured,  11 
markedly  improved,  10  considerably  improved,  and  4  slightly  improved. 
Strauss,  after  using  the  serum  in  37  cases  of  surgical  tuberculosis,  reports 
a  favorable  impression  as  to  its  effect.  Latham  after  an  experience 
of  three  years  asserts  that  in  some  cases  improvement  was  noted  after 
the  discontinuance  of  the  serum.  He  believes  that  it  does  not  produce 
passive  immunity,  but  acts  as  a  vaccine  consisting  of  horse  serum  and  an 
unstandardized  dose  of  tuberculin.  Fisch's  antiphthisic  serum  "TR" 
was  given  quite  extended  use  about  ten  years  ago  and  some  favorable 
results  were  reported  at  that  time. 

Spengler  believes  that  in  the  process  of  immunization  in  tuberculosis 
the  lysins  and  antitoxins  are  the  factors  of  chief  importance.  He  states 
that  they  are  contained  especially  in  the  red  blood-cells  and  less  in  the 
white  cells  and  platelets,  the  serum  simply  acting  as  a  vehicle  to  convey 
them  to  the  point  of  attack. 

The  practical  application  of  the  principles  of  passive  immunity  in 
pulmonary  tuberculosis  is  unsatisfactory,  largely  by  virtue  of  the  fact 
that  the  toxins  are  intracellular  rather  than  extracellular.  Tubercle 
bacilli  and  other  pathogenic  bacteria  commonly  present  in  tuberculosis 
retain  their  toxin,  or  more  properly  endotoxin,  closely  inwrapped  within 
the  protoplasmic  body.  For  this  reason  the  brilliant  achievements 
secured  in  diphtheria  and  tetanus  seem  impossible  of  attainment  in  this 
disease.  Tubercle  bacilli  do  not  produce  to -the  same  extent  a  soluble 
poison  as  a  result  of  their  growth.  The  toxins  of  the  tubercle  bacillus 
may  be  said  to  be  of  a  twofold  nature.  In  addition  to  the  endotoxin 
contained  in  the  body  of  the  bacillus  itself,  there  is  also  undoubtedly 
produced  an  accompanying  soluble  poison  resulting  from  its  metabolism. 
The  absorption  of  the  soluble  toxin  is  probably  responsible  to  quite 
an  extent  for  the  fever  of  phthisis.  The  toxin  has  been  shown  to  be 
present  in  some  degree  in  the  filtrate  of  cultures  of  tubercle  bacilli. 

It  is  thought  that  soluble  poisons  may  be  produced  also  from  the 
disintegration  of  the  bacterial  organism.  Thus  it  is  possible  that  the 
intracellular  toxin  of  tubercle  bacilli  may  be  set  free  by  the  destruction 
of  the  bacteria.  Bacteriolysis  is  believed  by  Pfeiffer  to  be  attended  in 
some  instances  by  such  a  liberation  of  the  endotoxin  that  the  disintegra- 
tion of  the  bacilli  may  not  only  afford  no  protection  against  the  toxin, 
but  possibly  may  even  increase  systemic  intoxication.  Richardson  has 
referred  to  the  suggestion  of  Flexner  that  opsonification  and  phagocytosis 
may  possibly  be  responsible  for  the  breaking  up  of  the  endotoxin  into  less 
harmful  compounds. 

An  important  consideration  pertaining  to  attempted  passive  immuniza- 
tion in  tuberculosis  is  the  problem  of  anaphylaxis,  concerning  which  there 
is  much  theoretic  speculation.  Regardless  of  the  precise  nature  of  this 
phenomenon,  it  is  probable  that  the  possible  dangers  of  over-sensitization 
may  be  averted  by  the  use  of  globulins  after  the  manner  of  antitoxic 
therapy  in  diphtheria. 
56 
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ACTIVE  IMMUNIZATION 

The  general  problem  of  immunity  is  now  known  to  embrace  various 
component  factors,  i.  e.,  the  bactericidal  substances,  the  lysins,  the 
agglutins,  the  antitoxins,  and  the  opsonins,  all  having  their  proper  sphere 
of  influence.  Opinion  has  been  divided  from  time  to  time  as  to  the 
respective  importance  and  significance  of  these  elements  in  the  evolution 
of  immunizing  processes.  At  present  divergent  views  are  entertained 
with  reference  to  the  relative  value  of  measures  calculated  to  produce 
immunity  to  the  tubercle  bacillus  or  to  its  endotoxins.  Some  students 
are  inclined  to  favor  an  appeal  to  all  the  defensive  resources  of  the  indi- 
vidual by  putting  in  operation  the  machinery  of  immunization  against 
the  action  of  the  microorganism  itself.  Others  adhere  to  a  belief  in  the 
efficacy  of  securing  protection  against  its  chemical  poisons. 

The  therapeutic  application  of  the  several  varieties  of  tuberculin  is 
based  upon  the  conception  of  the  clinician  as  to  the  comparative  merits 
of  bacterial  or  toxin  immunization.  Supporters  of  the  former  regard 
improvement  in  local  lesions  as  dependent  upon  the  acquirement  of  a 
specific  immunity  through  the  direct  influence  of  bacterial  injections. 
Advocates  of  toxin  immunization  believe  that  the  essential  feature  is 
neutralization  of  the  poison,  and  disclaim  any  immediate  effect  of  bacillary 
inoculations  upon  the  tuberculous  process.  They  believe  that  tolerance 
to  the  poison  is  the  chief  desideratum,  and  that  ultimate  arrest  of  local 
areas  of  infection  is  occasioned  by  the  natural  powers  of  defense  which 
are  made  effectively  operative  as  a  result  of  increasing  toxin  tolerance. 
Accordingly  injections  of  germ-free  tuberculin  are  made  in  progressively 
larger  doses.  It  is  thought  to  be  possible,  however,  to  obtain  a  degree 
of  toxin  immunization  by  injecting  the  bodies  of  the  bacilli,  as  the  poison 
is  probably  elaborated  in  the  human  system  as  a  result  of  their  disin- 
tegration. 

Arrayed  against  the  use  of  the  soluble  extractives  of  tubercle  bacilli 
are  those  who  have  worked  with  the  inoculation  of  dead  bacteria,  living 
attenuated  bacilli,  living  virulent  microorganisms,  and  those  modified 
by  passage  through  animals.  All  immunologists  favoring  the  injection 
of  bacteria  themselves  rather  than  their  products  are  nevertheless  not 
agreed  as  to  the  relative  advantages  of  the  various  methods.  Experi- 
mental studies  have  been  conducted  along  the  lines  of  intravenous  inocu- 
lation, subcutaneous  injections,  subcutaneous  implantation  of  bacilli  in 
capsules,  and  introduction  of  bacilli  with  food.  Investigations  have  also 
been  pursued  based  upon  differences  in  the  type  of  tubercle  bacilli,  the 
human,  bovine,  and  avian  varieties,  as  well  as  bacilli  modified  by  passage 
through  cold-blooded  animals,  being  used  both  for  experimental  and  clini- 
cal purposes. 

The  first  endeavor  to  produce  an  artificial  immunity  to  tuberculosis 
originated  with  Koch,  who  observed  essential  differences  following  the 
inoculation  of  pure  cultures  of  tubercle  bacilli  in  healthy  and  in  tuberculous 
guinea-pigs.  In  the  former  the  sequence  of  local  changes  consisted  of 
apparent  healing,  the  formation  of  a  hard  nodule  in  ten  to  fourteen  days, 
and  a  subsequent  persisting  ulcer  until  the  death  of  the  animal.  In  pigs 
already  tuberculous  there  was  an  initial  attempt  at  healing,  followed 
shortly  by  necrosis  of  skin  and  superficial  ulceration,  which  soon  healed 
permanently.  Dead  bacilli  were  found  to  produce  no  general  effect  when 
injected  into  healthy  animals,  but  prolonged  the  life  of  those  already 
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infected.  As  a  result  of  these  experiments,  tuberculous  animals  were 
assumed  to  acquire  immunity  against  reinfection,  but  there  was  no  evi- 
dence pointing  to  a  successful  resistance  to  the  previous  infection.  It 
was  apparent,  however,  that  some  specific  influence  was  exerted  by  the 
products  of  the  dead  tubercle  bacilli. 

Tuberculin,  which  was  reported  to  the  profession  by  Koch  in  1890, 
was  at  once  hailed  as  a  specific,  and  widely  administered.  It  was  made 
by  evaporating  glycerin  bouillon  cultures  of  the  tubercle  bacillus  in  a 
water-bath  to  one-tenth  of  the  volume.  The  dead  bacilli  were  filtered, 
the  tuberculin  in  the  filtrate  containing  40  to  50  per  cent,  of  glycerin. 
When  dilutions  were  made  of  this  product,  phenol  was  added  for  the  pur- 
pose of  preservation. 

A  brief  resume  of  the  more  prominent  effects  of  this  agent  is  of  some 
interest,  though  familiar  to  all  students  of  immunity.  Curiously,  it  was 
found  in  small  doses  to  exert  but  little  influence  in  well  people,  but  to 
produce  striking  phenomena  in  the  tuberculous.  The  innocuousness  of 
its  administration  to  healthy  individuals  has  been  ascribed,  according  to 
Flexner  and  others,  to  a  combination  of  the  active  principles,  from  which 
the  toxic  substance  is  incapable  of  separation,  save  in  the  tuberculous  foci 
of  infected  individuals.  Ingenious  as  is  this  explanation,  it  is  difficult  of 
reconciliation  with  the  known  fact  of  its  profoundly  poisonous  influence 
in  the  non-tuberculous,  if  given  in  doses  somewhat  larger  than  employed 
for  those  already  infected.  It  was  found  to  produce,  after  a  few  hours, 
severe  constitutional  symptoms,  consisting  of  chill,  headache,  vomiting, 
high  fever,  rapid  pulse,  prostration,  and  sweating.  The  convalescence, 
as  a  rule,  was  prompt.  Among  patients  with  even  slight  tuberculous 
involvement  similar  effects,  known  as  the  general  reaction,  followed  much 
smaller  doses.  In  circumscribed  or  external  tuberculous  processes  a  more 
or  less  defined  local  reaction  was  observed,  consisting  of  pain,  swelling, 
tenderness,  and  visual  engorgement.  In  some  cases  of  pulmonary  phthisis 
cough  was  temporarily  aggravated,  and  complaint  made  of  soreness  or 
tightness  of  the  chest,  with  shortness  of  breath.  Hemorrhage  sometimes 
ensued  a  few  hours  after  the  injection,  but  this  was  not  usually  attended 
by  serial  recurrences.  Areas  of  increased  dulness  were  occasionally 
recognized,  together  with  added  moisture  in  the  finer  bronchioles.  The 
violence  of  the  general  reaction  was  often  greatly  disproportionate  to 
the  local  evidences,  but  the  latter  sometimes  resulted  without  symptoms 
of  constitutional  disturbance.  Marked  differences  existed  in  the  suscepti- 
bility of  individuals  and  of  the  same  person  at  various  times.  Repeated 
inoculations  appeared  to  confer  a  striking  indifference  on  the  part  of  the 
organism  to  subsequent  injections,  but  increased  susceptibility  to  reaction 
returned  after  discontinuance  of  the  injections. 

Incalculable  damage  was  inflicted  by  its  reckless  employment  by 
inexperienced  clinicians,  and  in  some  instances  from  its  administration 
even  by  well-trained  observers.  Failure  to  demonstrate  its  practical 
value,  together  with  the  popular  recognition  of  its  disadvantages,  speedily 
resulted  in  an  era  of  violent  condemnation.  During  a  period  of  fifteen 
years,  from  1890  to  1905,  the  wave  of  repudiation  increased  in  volume 
and  power  until  its  effect  appeared  almost  overwhelming.  In  the  mean- 
time, through  an  appreciation  of  its  complex  but  subtle  influence  upon 
tuberculous  processes,  many  students  were  inspired  to  continue  investi- 
gations in  the  hope  of  discovering  a  modified  tuberculin  that  would  yield 
satisfactory  results.  Numerous  preparations  were  used  in  an  effort 
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to  produce  among  animals  artificial  immunity  to  a  subsequent  tuberculous 
infection.  These  were  also  employed  to  a  wide  extent  as  therapeutic 
agents.  Koch,  in  an  endeavor  to  make  a  preparation  containing  the 
toxins  of  the  bacillus  suitable  for  therapeutic  employment,  presented 
the  tuberculin  TR.  Virulent  cultures  of  tubercle  bacilli,  after  being  dried 
in  vacuum,  were  thoroughly  pulverized.  Upon  the  addition  of  distilled 
water,  centrifuging  was  employed  for  three-quarters  of  an  hour  at  the 
rate  of  4000  revolutions  to  the  minute.  The  white  opalescent  fluid  in 
the  upper  portion  was  designated  TO,  and  the  slimy  residuum  TR.  The 
supernatant  fluid  was  aspirated,  the  residuum  mixed  with  more  distilled 
water,  and  the  centrifuging  process  repeated.  The  tuberculin  TO 
represented  the  soluble  components  in  glycerin,  and  was  similar  in  its 
effect  to  the  old  tuberculin.  The  TR  contained  the  insoluble  parts  in 
a  fine  emulsion,  representing  all  the  immunizing  substances,  and  was 
capable  of  absorption.  To  this  20  per  cent,  glycerin  was  added. 

His  more  recent  preparation,  tuberculin  BE,  i.  e.,  bacillen  emulsion, 
is  a  suspension  of  pulverized  bacilli  in  water  with  an  equal  amount  of 
glycerin.  This  was  presented  to  the  profession  in  1901.  A  variety  of 
agents,  all  of  which  comprise  some  modification  of  the  original  tuberculin, 
were  advanced  by  Klebs,  Maragliano,  Hirschfelder,  Hahn,  Landmann, 
von  Ruck,  and  Behring.  It  was  found  that  the  injection  of  pulverized 
living  or  dead  bacilli  produced  for  a  time  an  increased  resistance  to  tuber- 
culous infection,  but  not  sufficient  to  withstand  completely  a  previous 
bacillary  invasion.  In  other  words,  the  relative  immunity  produced  was 
not  permanent  nor  especially  pronounced. 

Other  varieties  of  tuberculin  have  been  prepared  and  given  more  or 
less  extended  use  by  different  pathologists  and  clinicians,  notably  Denys, 
Calmette,  Beraneck,  and  Gabrilowitsch. 

Denys'  tuberculin  or  bouillon  filtrate  is  the  liquid  product  obtained 
by  filtering  through  porcelain  a  culture  of  human  tubercle  bacilli  of 
known  virulence  grown  on  pept'onized  and  glycerinated  bouillon.  The 
filtered  broth  is  not  subjected  to  modification  by  either  physical  or  chemi- 
cal agents. 

Calmette's  preparation  is  called  tuberculin  CL,  and  is  obtained  from 
cultures  of  the  bovine  tubercle  bacillus.  "  After  centrifuging  entire 
cultures  in  vacuo  and  at  a  low  temperature,"  the  product  is  filtered, 
"precipitated  three  times  with  alcohol  and  ether,  redissolved  in  water, 
and  dialyzed  until  all  the  precipitates  and  salts  have  been  completely 
eliminated."  The  colloid  substances  remaining  on  the  dialyzer  are  again 
precipitated  with  alcohol  and  ether  and  dried.  As  with  Denys'  tuberculin, 
there  is  no  modification  of  the  active  substances  either  by  heat  or  chemical 
agents  save  the  precipitation  with  alcohol  and  ether. 

It  became  quite  definitely  established  that  immunity  could  be  con- 
ferred upon  some  animals  by  inoculation  with  living  attenuated  tubercle 
bacilli.  Dixon,  in  1889,  in  experiments  upon  guinea-pigs  and  rabbits, 
found  that  after  inoculation  with  cultures  of  slight  virulence  an  apparent 
immunity  from  subsequent  infection  was  secured.  In  1890  and  1891 
experiments  of  this  nature  were  performed  by  Martin,  Grancher,  Darem- 
berg,  Ledoux-Lebard,  Courmont,  Dor,  Hericourt,  and  Richet,  in  some 
instances  use  being  made  of  attenuated  human  bacilli,  and  in  others,  of 
the  avian  variety. 

The  experiments  of  Trudeau  in  1892  and  1893  are  of  great  interest 
and  have  often  been  quoted.  Rabbits  were  inoculated  twice  with  avian 
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bacilli,  three  weeks  intervening  between  the  protective  treatments. 
Some  months  later  the  anterior  chamber  of  the  eye  was  inoculated  with 
virulent  mammalian  bacilli,  it  being  uncertain  whether  the  cultures  were 
of  human  or  bovine  type.  In  the  control  animals  a  slowly  progressive 
degenerative  change  took  place  in  the  eye,  resulting  in  its  ultimate  de- 
struction. Among  those  previously  treated  with  avian  inoculations  the 
inflammatory  changes  were  manifested  much  more  rapidly,  but  were 
correspondingly  quick  to  subside,  disappearing  altogether  after  a  few 
weeks. 

De  Schweinitz,  in  1894,  inoculated  guinea-pigs  with  an  attenuated 
culture  of  human  tubercle  bacilli  cultivated  for  twenty  generations. 
This  was  not  found  virulently  infective  to  these  animals,  but  afforded 
an  undoubted  protection  against  further  inoculation,  as  was  shown  when 
they  were  later  subjected  to  the  injection  of  virulent  bovine  bacilli. 
These  remained  unaffected  while  the  control  animals  survived  but  six 
or  seven  weeks. 

In  1903,  Trudeau  continued  his  investigations  upon  guinea-pigs, 
in  an  effort  to  determine  whether  his  previous  satisfying  attempts  toward 
the  production  of  artificial  immunity  were  referable  solely  to  the  injections 
of  the  tubercle  bacillus.  He,  therefore,  in  his  later  experiments,  made  use 
both  of  living  attenuated  human  cultures,  and  of  dead  bacilli  previously 
subjected  to  steam  sterilization  for  fifteen  minutes.  A  second  inoculation 
was  performed  one  month  later.  At  this  time  a  slight  enlargement  of 
the  inguinal  glands  was  noted  in  those  receiving  attenuated  living  bacilli, 
while  the  animals  inoculated  with  dead  bacilli  were  apparently  unaffected. 
In  another  month  all  were  subjected  to  inoculation  with  virulent  human 
bacilli,  together  with  an  equal  number  of  controls.  All  the  latter  were 
dead  in  ninety  days,  exhibiting  upon  examination  extensive  general 
infection  of  organs.  A  considerable  number  of  the  animals  inoculated 
with  dead  bacilli  had  also  succumbed,  but  this  was  not  true  of  a  single 
pig  injected  with  attenuated  living  cultures.  The  pathologic  changes  in 
the  control  animals  were  very  similar  to  those  in  the  pigs  inoculated  with 
dead  bacilli.  On  the  other  hand,  the  pathologic  lesions  in  those  injected 
with  living  bacilli  were  comparatively  insignificant,  there  being  no  evidence 
of  caseation. 

Great  interest  attaches  to  experiments  performed  upon  cattle  in  an 
effort  to  produce  artificial  immunity.  Much  work  has  been  done  and 
results  reported  by  MacFadyean,  Behring,  Pearson,  Gilliland,  and  others. 

MacFadyean,  early  in  1901,  after  intravenous  inoculation  of  several 
cattle,  two  of  which  were  tuberculous,  with  living  cultures  of  tubercle 
bacilli,  found  that  their  resistance  to  infection  was  remarkably  increased. 
Later  in  the  same  year  Behring  began  experimental  work  upon  a  large  scale, 
with  a  view  to  produce  artificial  immunization  of  cattle.  After  having 
secured  rather  indifferent,  if  not  entirely  unsuccessful,  results  from  the 
use  of  tuberculin  and  its  modifications,  he  succeeded  in  immunizing 
these  animals  with  attenuated  cultures  of  living  tubercle  bacilli  of  bovine 
origin.  A  culture  of  human  bacilli  of  low  virulence  was  given  to  many 
cattle,  and  followed  by  another  of  increased  activity  after  a  few  months. 
It  was  found  that  extensive  tolerance  to  virulent  tuberculous  infection 
from  the  bovine  bacillus  was  established.  Inoculations  with  such  in- 
fective material  were  usually  attended  by  no  appreciable  results,  while 
control  animals  unprotected  by  previous  inoculation  succumbed  in  a  few 
weeks.  The  duration  of  the  period  of  immunization  has  not  been  definitely 
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determined.  Pearson  has  shown  conclusively,  from  references  contained 
in  an  exhaustive  and  valuable  article  recently  published,  that  Behring's 
belief  concerning  the  prolonged  duration  of  the  immunity  has  not  in 
many  instances  been  supported  by  subsequent  facts. 

Experiments  have  been  made  at  Melun,  in  the  Department 
of  Seine  et  Marne,  by  Vallee.  In  February,  1905,  Dutch  cows,  Limousin 
bulls,  and  Normandy  cattle,  all  young  and  healthy,  were  treated  by 
injections  of  a  vaccine  prepared  by  Vallee  in  accordance  with  Behring's 
method.  In  the  following  June  all  were  subjected  to  inoculation  with 
virulent  bovine  cultures.  Seven  of  the  same  age  and  race  were  inoculated 
subcutaneously,  as  were  an  equal  number  of  controls.  In  one  month  all 
the  control  animals  exhibited  extensive  tuberculous  change,  while  only 
one  or  two  of  those  vaccinated  exhibited  even  the  slightest  trace  of  in- 
fection. Six  others  were  inoculated  intravenously.  The  vaccinated 
animals  remained  apparently  unaffected,  while  the  controls  became 
seriously  ill,  three  dying  within  two  weeks.  Another  set  of  animals  were 
placed  side  by  side  with  tuberculous  cows  in  the  same  shed  and  inclosure. 
Resistance  to  infection  was  found  in  those  protected  by  previous  inocu- 
lations, while  advanced  tuberculous  change  was  recognized  at  autopsy 
among  the  controls. 

Theobald  Smith  has  reported  his  results  obtained  by  vaccination  of 
cattle.  He  finds  that  vaccination  of  calves  with  the  human  type  of  the 
tubercle  bacillus  is  not  only  harmless,  but  productive  of  a  relatively  high 
resistance  to  fatal  doses  of  the  bovine  bacillus.  He  believes  that  a  single 
injection  with  carefully  tested  attenuated  bovine  bacilli  may  be  as 
efficacious  as  twro  inoculations  with  human  bacilli,  and  suggests  that 
such  vaccination  may  possess  fewer  possibilities  of  danger  to  man  than 
the  use  of  human  bacilli  for  this  purpose.  He  calls  attention  to  the 
insufficiency  of  the  immunity  following  vaccination  as  regards  degree  and 
duration.  He  notes  a  very  feeble  immunizing  power  from  large  doses 
of  bovine  tubercle  bacilli  killed  at  60°  C.,  and  raises  the  question  as  to 
the  efficacy  of  a  "  boiled  extract,"  when  so  little  resistance  was  shown  from 
the  inoculation  of  the  entire  bacilli  destroyed  at  a  very  low  temperature. 

It  is  of  further  interest  to  note  that  immunization  of  cattle  through 
the  digestive  tract  has  been  reported.  Rpux  and  Vallee  have  recorded 
experiments  of  this  nature.  Cultures  of  living  tubercle  bacilli  were  fed 
sparingly  to  young  calves,  and  the  reported  resulting  immunity  was  shown 
by  the  tuberculin  test.  Calmette  and  Guerin  have  reached  the  same 
conclusion  as  to  the  production  of  immunity  through  the  alimentary  tract. 

A  marked  resistance  to  artificial  tuberculous  infection  was  obtained 
by  feeding  to  cattle,  goats,  and  guinea-pigs  fine  emulsions  of  bovine 
tubercle  bacilli,  either  virulent  or  modified  at  a  temperature  of  70°  C. 
In  cattle  a  slight  infection  resulted  from  a  single  ingestion  of  virulent 
bacilli.  These  animals  reacted  to  tuberculin  for  one,  two,  or  three  months, 
and  subsequently  resisted  for  over  a  year  the  introduction  of  large  quanti- 
ties of  tubercle  bacilli,  which  produced  an  undoubted  infection  in  control 
animals.  Calmette  and  Guerin  report  that  in  the  mesenteric  glands  of 
animals  vaccinated  by  this  method  living  virulent  bacilli  are  found  for 
about  three  months.  The  bacilli,  however,  are  not  present  after  an 
interval  of  $  four  to  six  months.  At  this  time  intravenous  inoculations 
with  5  milligrams  of  virulent  bovine  bacilli  produce  no  apparent  change 
in  the  normal  appearance  of  the  animals  for  several  months,  although 
rapid  tuberculous  infection  takes  place  in  the  controls  with  a  fatal  termi- 
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nation  in  from  four  to  six  weeks.  The  immunity  of  the  vaccinated  animals 
is  found  to  be  partial  and  temporary,  as  after  an  interval  of  about  eight 
months  tuberculous  lesions  suddenly  appear  in  some,  and  living  virulent 
bacilli  are  present  in  the  mediastinal  and  bronchial  glands  of  others.  Thus 
while  a  well-defined  resistance  against  fresh  tuberculous  infections  is  ex- 
hibited by  these  vaccinated  animals,  complete  and  permanent  immunity 
is  not  established. 

Calmette  and  Guerin  also  report  that  a  similar  resistance  to  intra- 
venous injections  of  virulent  bovine  bacilli  is  exhibited  by  healthy  cattle 
inoculated  two  or  three  times  with  large  doses  of  tuberculin  at  intervals 
of  six  or  ten  days.  Tuberculous  cattle  are  found  to  possess  far  greater 
resistance  to  the  intravenous  inoculation  than  healthy  animals.  Courmont 
and  Lessieur,  in  experimenting  upon  the  reinoculation  by  the  trans- 
cutaneous  method  at  other  points  on  the  bodies  of  animals  already  tuber- 
culous, report  a  negative  result  of  inoculation  during  the  process  of  evolu- 
tion of  the  tuberculous  lesion.  An  immunizing  effect  has  been  secured 
from  the  employment  of  subcutaneous  inoculations  by  Baumgarten, 
Lignieres,  and  Hutyra. 

A  resistance  against  artificial  and  natural  infection  has  been  shown 
by  Heymans  to  result  from  introducing  under  the  skin  of  the  head 
capsules  made  of  reed  and  sealed  by  collodion  containing  cultures  of  tuber- 
cle bacilli.  Heymans  has  used  this  method  upon  7000  animals  and  has 
observed  no  harm  from  the  application  of  the  process.  He  places  one 
milligram  of  tubercle  bacilli  in  a  small  sac  of  reed  which  is  sealed  by  means 
•of  collodion.  A  degree  of  temporary  immunization  is  afforded  by  the 
diffusion  through  the  organism  of  certain  substances  elaborated  by  the 
bacilli. 

Klemperer  has  reported  instances  of  marked  improvement  in  tuber- 
culous patients  from  the  subcutaneous  inoculation  of  cultures  of  virulent 
bovine  bacilli.  Beneficial  results  have  been  claimed  by  Moeller  from  the 
inoculation  of  cultures  of  human  bacilli  modified  by  passage  through 
the  crocodile,  and  by  Klimmer  from  the  subcutaneous  injection  of  virulent 
human  bacilli  after  passage  modification  through  the  lizard.  Barber, 
Webb,  and  Williams  have  experimented  upon  animals  by  inoculating 
increasing  numbers  of  bacteria  beginning  with  one  living  organism. 
By  the  employment  of  Barber's  technic  they  gradually  increased  the  dose 
of  living  tubercle  bacilli  for  guinea-pigs  to  10,000  bacilli  without  producing 
tuberculosis  in  the  animals.  They  report  good  results  in  the  treatment 
of  rabbits  previously  rendered  tuberculous  by  feeding  with  tubercle  bacilli. 
Bartel  calls  attention  to  the  protective  action  of  the  lymphocytic  cells 
against  tuberculous  infection.  Living  human  and  bovine  tubercle  bacilli 
were  rendered  avirulent  in  vitro  by  confining  them  for  some  time  within 
organs  of  a  lymphocytic  nature  at  a  temperature  of  38°  C.  This  action 
of  the  tissues  of  organs  has  been  utilized  by  the  successful  immunization 
of  animals  against  an  infection  which  proved  fatal  to  the  controls.  The 
experiments  of  Noguchi  relative  to  the  action  of  soaps  upon  the  vitality 
and  immunizing  property  of  tubercle  bacilli  have  been  described  in 
Chapter  II.  He  has  shown  that  oleate  soaps  are  capable  of  modifying 
virulent  tubercle  bacilli  to  such  an  extent  that  their  inoculation  into 
guinea-pigs  may  not  only  fail  to  produce  tuberculous  lesions  but  may 
bestow  a  definite  degree  of  immunity  despite  inoculation  with  large  quan- 
tities of  virulent  cultures. 

The  experimental  investigations  thus  far  reported  have  been  sufficient 
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to  demonstrate  beyond  question  a  degree  of  active  protective  influence 
resulting  from  inoculations  of  living  attenuated  cultures  of  tubercle 
bacilli.  It  has  also  been  shown  that  injections  of  dead  bacilli  in  animals 
do  not  exert  more  than  a  fleeting  or  partial  immunity. 

OPSONIFICATION  AND  PHAGOCYTOSIS 

In  the  light  of  recent  investigations,  it  is  apparent  that  in  tuberculosis, 
phagocytosis  still  remains  a  most  important  element  in  the  production 
of  immunity.  The  degree  of  phagocytosis,  however,  is  dependent  upon 
conditions  other  than  the  simple  presence  of  a  positive  chemotaxis. 
Substances  are  known  to  exist  in  the  blood  which  exert  a  predominant 
influence  upon  the  phagpcytic  action  of  the  leukocytes.  This  power  of 
defense  by  the  organism  is  found  to  vary  according  to  the  effect  of  certain 
preparatory  substances  upon  the  bacilli,  increasing  their  susceptibility 
to  the  action  of  the  white  cells.  According  to  Potter,  the  earliest  dem- 
onstration of  an  increased  phagocytosis  referable  to  alterations  of  the 
microorganism,  was  made  by  Denys  and  Leclef  in  1895.  This  was 
followed  by  considerable  experimental  work  by  Bordet,  Mennes  and 
Leishman,  Wright  and  Douglass,  Neufeld  and  Rimpau,  Bullock,  Western, 
Ruediger,  Sawtchenko,  Dean,  and  Hektoen.  All  agreed  as  to  the  specific 
effect  of  the  serum  upon  the  microorganism  and  its  essential  role  in  the 
production  of  phagocytosis.  Potter  has  recently  shown  that  the  pha- 
gocyting  power  of  corpuscles  taken  from  a  diseased  person  is  considerably 
less  than  that  of  corpuscles  from  a  supposedly  healthy  individual.  Thus, 
in  addition  to  the  differences  in  normal  sera,  variations  are  found  in  the 
phagocytic  activity  of  leukocytes  of  patients  subjected  to  bacterial 
infection  and  individuals  apparently  well.  Potter  has  suggested,  as  a 
result  of  his  observations,  that  during  a  severe  infection  the  phagocytic 
power  is  disproportionately  lower  than  the  opsonic  index  of  the  serum, 
and  upon  recovery  the  defensive  activity  of  the  leukocytes,  in  compari- 
son with  the  corpuscles  of  normal  individuals,  enhanced  more  noticeably 
than  the  opsonic  power. 

The  term  "opsonin"  has  been  applied  by  Wright  to  the  substance 
preparing  the  microorganisms  for  phagocytosis.  As  mentioned  pre- 
viously, there  are  other  elements  involved  in  the  mechanism  of  immu- 
nity, i.  e.}  the  agglutinins,  the  bactericidal  substances,  the  bacterio- 
lysins,  and  the  antitoxins.  In  recognition  of  the  action  attributed 
to  these  substances,  all  may  be  grouped  under  the  term  "  bacteriotro- 
pins."  Wright,  modifying  the  nomenclature  of  Ehrlich,  speaks  of 
the  products  of  immunity  generally  as  antitropic  elements  or  antitropins. 
The  source  of  the  opsonins  in  the  blood  is  unexplained,  but  Wright 
believes  that  they  are  stimulated  locally,  hence  the  expediency  in  tuber- 
culous glands  and  lupus,  of  injecting  vaccines  near  the  site  of  infected 
processes.  Hektoen  and  Ruediger,  in  1906,  showed  that  a  lytic  action 
without  opsonic  power  can  exist  in  normal  serum  and  vice  versa.  They 
also  showed  that  immunization  may  be  attended  by  opsonic  action 
without  agglutination  or  bacteriolysis. 

It  has  been  claimed  by  Wright  and  his  school  that  a  separate  opsonin 
exists  in  the  blood  for  each  variety  of  microorganism.  An  elaborate  and 
technical  method  for  the  precise  determination  of  the  opsonic  power  of 
different  individuals  at  varying  times  in  relation  to  the  several  forms  of 
bacterial  invasion  has  been  advanced  by  Wright.  The  amount  of  opsonins 
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present  to  combat  a  single  infection  may  be  widely  at  variance  with  the 
extent  of  opsonic  action  against  other  bacteria.  Further,  the  quantity 
of  opsonic  substance  within  the  blood  is  known  to  vary  considerably  in 
the  same  individual  from  time  to  time  under  differing  conditions.  These 
conditions  relate  not  only  to  external  factors,  such  as  exercise,  excitement, 
food,  etc.,  but  also  to  varying  changes  within  the  body.  In  other  words, 
there  is  going  on  at  different  times  a  distinct  effort  on  the  part  of  the 
organism  toward  self-immunization,  which  process  is  subject  to  remark- 
able fluctuation  in  accordance  with  certain  pathologic  and  physiologic 
conditions.  In  accordance  with  the  law  of  biologic  immunity,  when 
bacteria  or  their  poisons  are  introduced  into  the  system,  the  response 
of  the  organism  consists  of  the  elaboration  of  protective  substances 
against  these  invaders.  The  mechanism  of  defense  relates  to  the  action 
of  agglutinins,  lysins,  bactericidal  substances,  antitoxins,  and  opsonins. 
Under  some  circumstances  the  tuberculous  individual  develops  resources 
of  defense  unattained  by  those  not  thus  affected,  and  in  other  instances 
awaits  artificial  aid  to  immobilize  a  waiting  army  of  defense.  It  may  be 
that  even  an  excess  of  poisons  exists  in  the  body  to  start  the  machinery 
of  immunization,  but  is  incapable  of  utilization  by  virtue  of  being  locked 
up  within  foci  of  infection  by  heightened  bacteriotrophic  pressure.  Thus 
artificial  excitation  of  the  protective  processes  remains  to  be  secured  by 
the  introduction  of  bacterial  agents.  In  other  cases  an  overproduction 
of  poisons  emanating  from  centers  of  infection  is  attended  by  a  dimin- 
ished opsonic  power.  It  is  thus  apparent  that  the  maximum  amount 
of  opsonins  is  to  be  acquired  from  neither  a  paucity  nor  a  surplus  of 
toxins,  but  rather  from  such  a  dosage  at  different  times  as  will  supply 
the  deficit  in  the  working  capital  of  the  individual,  whose  unaided  re- 
sources of  a  toxic  nature  are  insufficient  for  the  maintenance  of  satis- 
factory immunization. 

In  some  chronic  infections,  where  a  lowered  bacteriotrophic  pressure 
continuously  prevails,  Wright  is  of  the  opinion  that  the  introduction  of  a 
suitable  vaccine  acts  as  a  stimulant  to  the  dormant  processes  of  immunity. 
The  opsonins  are  often  subject  to  much  variation,  according  to  the  inflow 
into  the  circulation  of  the  bacterial  products,  whether  they  are  present 
during  the  course  of  the  disease  or  are  introduced  for  therapeutic  pur- 
poses. In  tuberculosis  the  inflow  of  tuberculo-opsonic  substance  is  by 
no  means  constant.  Some  patients  are  continuously  overinfecting  them- 
selves from  numerous  foci,  and  others  persistently  suffering  from  defi- 
cient stimulating  toxins.  Wright's  practice  consists  of  an  attempted 
regulation  or  adjustment  of  the  amount  of  protective  poisons  by  means 
of  carefully  estimated  and  properly  interspersed  doses  of  artificial  vac- 
cines, based  upon  the  frequent  estimate  of  the  opsonic  power.  He  has 
demonstrated  a  certain  definite  sequence  of  changes  in  the  opsonic 
action  after  the  injection  of  vaccines.  Following  this  injection  there 
is  induced  a  phase  in  which  the  protective  substances  in  the  blood,  opso- 
nins, agglutinins,  etc.,  are  diminished — the  so-called  negative  phase. 
This  is  followed  after  a  longer  or  shorter  period  of  time,  according  to  the 
size  of  the  injection,  by  a  rise  in  the  amount  of  protective  substances — 
the  so-called  positive  phase.  During  this  time  phagocytosis  is  markedly 
stimulated.  This  cyclic  variation  in  the  amount  of  protective  sub- 
stance in  the  blood  is  termed  "the  law  of  ebb  and  flow  and  reflow,  and 
the  maintained  high  tide  of  immunity." 

Successful  results  of  inoculation  depend  greatly  upon  the  adaptation 
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of  the  size  of  the  dose  to  the  needs  and  requirements  of  the  general  organ- 
ism. The  excursion  of  the  negative  and  positive  phases  is  dependent  not 
only  upon  the  quantity  of  vaccine  introduced,  but  also  upon  the  original 
amount  of  opsonins  present.  Thus  a  small  dose  in  case  of  a  relatively 
high  opsonic  power,  may  produce  but  slight,  if  any,  negative  phase,  and 
a  correspondingly  insignificant  positive  reaction.  A  similar  dose,  given 
in  the  presence  of  a  much  diminished  opsonic  power,  may  be  followed 
by  a  more  pronounced  negative  disturbance,  and,  up  to  a  certain  point, 
a  proportionately  greater  positive  phase.  If,  however,  a  large  amount 
of  toxin  be  injected,  the  negative  phase  may  approach  a  condition  of 
collapse  and  be  attended  by  severe  constitutional  disturbance,  per- 
sisting for  a  prolonged  period  and  not  followed  by  any  positive  phase 
whatever.  It  will  be  seen  that  the  very  essence  of  the  method  consists 
of  an  approximately  accurate  estimate  of  the  deficit  in  opsonic  resources, 
and  the  effort  to  supplement  the  natural  protective  forces  by  carefully 
adjusted  artificial  dosage.  By  injudicious  injections  the  natural  forces 
of  defense  may  be  supplanted  altogether,  thus  destroying,  by  artificial 
means,  the  very  efforts  toward  self-protection.  With  diminished  resist- 
ance through  continuous  indiscreet  inoculations,  a  large  dose  admin- 
istered during  the  negative  phase  or  at  the  time  of  low  opsonic  power, 
may  culminate  in  such  depletion  of  protective  elements  as  to  overwhelm 
the  individual. 

By  the  use  of 'suitably  prepared  vaccines  the  bacteria  within  the 
system  are  rendered  more  susceptible  to  phagocytosis.  The  vaccine  in 
all  cases  of  bacillary  invasion  save  that  of  tuberculosis  should  be  pre- 
pared from  the  particular  strain  of  bacterial  infection  present  in  the 
individual  to  whom  it  is  to  be  administered.  It  is  possible  that  even 
in  tuberculous  affections  the  best  results  may  be  attained  by  the  use 
of  homologous  vaccines. 

In  case  of  pure  tuberculous  infection  without  constitutional  or  bac- 
teriologic  evidence  of  secondary  invasion  by  a  variety  of  pathogenic 
bacteria,  the  toxic  agent  generally  employed  for  practical  therapeutic 
purposes  is  Koch's  bacillen  emulsion.  In  the  event  of  mixed  in- 
fection in  pulmonary  tuberculosis  with  considerable  temperature  eleva- 
tion it  is  often  inexpedient  to  attempt  an  increase  of  the  tuberculo-opsonic 
power  on  account  of  the  fluctuating  toxic  infection,  which  precludes  any 
effort  in  the  way  of  artificial  adjustment.  In  such  cases  I  have  some- 
times been  able  to  secure  satisfactory  results  by  the  use  of  homologous 
vaccines.  Clinical  observations  of  this  nature  will  be  later  reported. 
The  vaccine  directed  toward  the  relief  of  the  secondary  infection  is 
obtained  from  the  sputum  of  each  invalid  for  whom  the  agent  is  to  be 
employed. 

The  technic  of  this  preparation,  as  performed  by  Dr.  W.  C.  Mitchell, 
according  to  Wright's  method,  is  as  follows: 

After  cleansing  of  the  mouth  and  throat  with  a  saturated  solution  of  boric  acid, 
the  sputum  is  deposited  directly  from  the  mouth  into  a  sterilized  bottle.  A  portion 
of  the  sputum  is  separated  from  the  interior  of  the  mass  and  carefully  teased  in 
a  sterile  Petri  dish  with  sterile  forceps  or  platinum  loops.  This  mass  is  rubbed 
upon  the  surface  of  a  blood-serum  culture-medium  and  the  process  continued  through 
a  series  of  five  or  six  test-tubes,  the  loop  being  sterilized  between  each  inoculation. 
After  subjection  to  a  temperature  of  37°  C.  in  the  incubator  for  one  or  two  days,  the 
various  isolated  colonies  of  bacteria  are  recognized  in  the  fourth  or  fifth  tube.  From 
these  tubes  they  may  be  separated  into  individual  cultures  by  transference  to  other 
tubes  of  culture-media  and  incubated.  After  thus  securing  pure  cultures  of  the 
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microorganism,  the  culture  is  scraped  with  a  glass  rod  or  a  platinum  loop  into  a 
small  amount  of  sterile  salt  solution,  making  a  bacterial  emulsion.  This  is  placed  in 
a  sterile  test-tube  which  is  drawn  out  to  a  hue  point  and  sealed.  It  is  then  shaken 
for  fifteen  minutes  in  order  to  break  up  the  clumps.  To  determine  the  strength  of 
the  preparation  one  volume  of  blood  from  the  finger  is  mixed  with  an  equal  quan- 
tity of  the  above  bacterial  emulsion,  and  diluted  with  three  volumes  of  normal  salt 
solution.  After  smearing,  fixing,  and  staining  the  ratio  of  microorganisms  to  the 
red  blood-cells  is  computed  from  the  study  of  a  number  of  fields.  The  examiner 
is  enabled  to  determine  the  number  of  bacilli  in  a  unit  of  volume  by  the  known 
number  of  red  cells  in  a  cubic  millimeter.  Thus  the  proportion  is  as  follows:  The 
number  of  red  blood-cells  in  a  given  number  of  fields  is  to  the  number  of  bacilli  in 
the  same  number  of  fields  as  5,500,000  red  blood-cells  (Colorado  altitude)  is  to  X. 
X  equals  the  number  of  bacilli  in  a  cubic  millimeter.  From  this  the  number  of 
bacteria  in  a  cubic  centimeter  is  obtained  by  multiplying  the  number  in  a  cubic 
millimeter  by  1000.  The  test-tube  containing  the  bacterial  emulsion  is  again  sealed 
and  placed  in  the  hot-water  bath  at  60°-62°  C.  for  one  hour.  It  is  necessary  to 
destroy  the  vitality  of  the  microorganisms,  but  to  preserve  at  the  same  time  their 
toxic  properties.  Too  short  a  period  of  sterilization  will  fail  to  kill  the  bacteria, 
while  if  this  is  too  prolonged  the  preparation  will  be  rendered  inert.  After  the 
process  of  sterilization  is  completed  the  bacterial  emulsion  is  diluted  with  sterile  salt 
solution,  and  a  computation  made  of  the  number  of  bacteria  in  each  cubic  centi- 
meter. Control  cultures  are  made  in  all  cases  to  demonstrate  that  the  vitality  of 
the  bacteria  is  actually  destroyed.  The  tubercle  bacilli  vaccine,  in  contradistinction 
to  the  above,  is  estimated  by  weight  rather  than  by  enumeration,  and  is  given  in 
initial  doses  of  from  one  ten-thousandth  to  one  one-thousandth  of  a  milligram. 

The  determination  of  the  opsonic  power  of  an  individual  consists  of  an  estimate 
of  the  relative  number  of  bacteria  ingested  by  washed  white  blood-cells  under  the 
influence  of  the  patient's  serum,  in  comparison  with  the  number  ingested  by  the 
same  number  of  cells  in  the  presence  of  normal  blood-serum  under  precisely  similar 
conditions.  It  follows,  therefore,  that  as  essential  factors  there  must  be  blood  from 
the  patient;  blood  assumed  to  be  normal;  and  washed  leukocytes.  In  addition,  there 
must  be  at  hand  an  emulsion  of  the  specific  bacteria  concerning  which  the  opsonic 
action  is  sought.  After  cleansing  of  the  finger  the  patient's  blood  is  withdrawn  by 
means  of  capillary  attraction  into  the  curved  extremity  of  a  glass  capsule,  the  fine 
capillary  ends  of  which  have  been  broken.  The  straight  end  of  the  capsule  is  sealed 
by  holding  in  a  mildly  burning  flame.  It  is  important  to  have  the  flame  hot  enough 
to  seal  the  end  of  the  tube  quickly,  in  order  to  avoid  heating  that  portion  of  the  cap- 
sule containing  the  blood  and  thus  modifying  the  opsonic  power.  If  the  straight 
end  of  the  capsule  is  not  too  short,  the  bulging  portion  wherein  the  blood  is  to  be 
shaken  from  the  curved  extremity  is  not  likely  to  be  heated  by  the  sealing  of  the 
other  end.  Should  this  take  place,  a  portion  of  the  blood  is  forced  from  the  curved 
end  by  the  expanding  air  within  the  tube.  The  blood  is  to  be  shaken  from  the  curved 
extremity  into  the  bulging  portion.  Pouring  of  cold  water  upon  the  distal  or  straight 
end  produces  such  contraction  of  air  as  to  draw  the  blood  quickly  beyond  the  elbow. 
The  normal  or  control  blood  is  obtained  in  the  same  manner.  The  two  capsules, 
after  identification  marking,  are  allowed  to  clot  and  are  then  centrifuged  in  order  to 
separate  the  serum.  The  ends  of  the  capsule  are  broken  and  the  serum  is  ready  for 
extraction  with  a  fine  pipet. 

The  washed  leukocytes  are  prepared  as  follows:  About  twenty  large  drops  of 
blood  are  placed  in  several  times  this  volume  of  normal  salt  solution,  containing  1.5 
per  cent,  of  sodium  citrate.  After  thorough  mixing  and  centrifuging  the  superna- 
tant liquid  is  aspirated  with  a  fine  pipet.  Normal  (85  per  cent.)  salt  solution  is 
added  to  the  corpuscles  to  remove  traces  of  serum.  The  process  of  centrifuging  is 
repeated,  and  the  supernatant  liquid  again  separated.  Thus  the  serum  is  removed 
and  the  blood-cells  remain  in  the  bottom  of  the  tube,  the  leukocytes  forming  the 
superficial  layer  or  cream.  To  produce  the  bacterial  emulsion  the  cultures  are  diluted 
with  a  small  amount  of  salt  solution,  until  a  milky  appearance  is  secured,  and  are 
centrifuged  in  a  small  tube  to  throw  down  the  clumps. 

A  commercial  product  of  tubercle  bacilli  emulsion  may  be  secured  containing  a 
suspension  of  bacilli  in  glycerin.  This  is  washed  off  by  salt  solution,  filtered,  and 
the  residue  ground  with  0.5  per  cent,  salt  solution  until  a  milky  emulsion  is  produced. 
The  essential  constituent  factors  are  now  ready  for  utilization.  Fine  capillary  pipets, 
made  after  the  direction  of  Wright,  with  an  even  caliber,  are  marked  in  such  a  way 
as  to  designate  a  fixed  volume  or  unit  of  measure.  An  equal  volume  of  washed 
leukocytes,  patient's  serum,  and  bacilli  emulsion  are  withdrawn  into  the  same  pipet 
and  deposited  upon  a  sterile  slide  for  the  purpose  of  more  thorough  mixing.  The 
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combined  liquid  once  more  is  drawn  into  the  pipet,  which  is  sealed  and  placed  in  the 
opsonic  incubator  for  fifteen  minutes  at  a  temperature  of  37°  C.  An  identical  process 
is  pursued  with  the  normal  blood.  After  the  incubation  period  is  finished  a  film 
or  smear  is  prepared  in  each  instance  upon  a  slide  in  such  a  manner  as  to  insure  a 
distribution  of  the  phagocyting  cells  at  one  end  of  the  slide.  The  specimen  is  now 
ready  for  staining,  carbol-fuchsin  being  used  for  tubercle  bacilli  and  the  so-called 
Leishman  stain,  consisting  of  eosin  and  methylene-blue,  for  nearly  all  others. 
In  lieu  of  Leishman  stain  the  specimen  may  be  fixed  with  a  saturated  solution  of 
corrosive  sublimate  and  stained  with  thionin  or  any  suitable  anilin  dye. 

After  selecting  a  proper  field  with  the  low  power  the  oil-immersion 
lens  is  used  to  count  the  number  of  microorganisms  found  in  each  of 
50  to  100  polymorphonuclear  neutrophiles.  The  average  number  of 
the  bacteria  contained  in  the  whole  number  of  cells  counted  consti- 
tutes the  phagocytic  index.  This,  for  the  normal  blood,  is  regarded 
as  unity,  though  some  variation  exists  among  healthy  individuals. 
The  phagocytic  index  of  the  patient  as  compared  with  that  of  a  healthy 
individual  gives  the  opsonic  index.  Thus,  if  the  average  number  of 
bacteria  contained  within  a  given  number  of  normal  blood-cells  is  eight, 
and  the  number  in  the  blood  of  the  patient  is  four,  based  upon  the  count 
of  an  equal  number  of  cells,  the  opsonic  index  would  be  one-half  that  of 
the  normal  and  would  be  expressed  as  0.5. 

The  opsonic  index,  as  previously  stated,  is  subject  to  considerable 
variation  in  different  individuals  suffering  from  the  same  disease,  and 
in  the  same  person  according  to  the  degree  of  systemic  infection,  and  as 
claimed  by  some  according  to  certain  external  conditions,  as  exercise 
or  excitement.  If  the  index  of  any  given  microorganism  is  continu- 
ously low,  it  is  assumed  that  there  exists  a  localized  focus  of  bacillary 
invasion.  If  the  index  is  high  above  unity,  or  if  a  decided  fluctuation  is 
found  in  successive  examinations,  the  evidence  points  to  a  pronounced 
systemic  infection.  It  is  suggested,  therefore,  that  repeated  observa- 
tions of  the  opsonic  index  should  possess  a  considerable  degree  of  diagnos- 
tic merit,  and  afford  approximate  indications  with  reference  to  vaccine 
therapy. 

There  has  been  much  convincing  testimony  presented  by  Wright  and 
his  followers  concerning  the  practical  utility  of  his  method  of  attempted 
artificial  immunization.  The  general  consensus  of  opinion  among  scien- 
tists and  clinicians  is  to  the  effect  that  vaccine  medication  is  founded 
upon  rational  grounds  and  is  destined  to  represent  a  great  advance  in 
the  therapy  of  the  future.  The  precise  regulation  of  the  dosage,  based 
upon  the  determination  of  the  opsonic  index,  however,  is  open  to  con- 
troversy. Adverse  opinions  are  freely  expressed  concerning  the  general 
impracticability  of  his  work,  on  the  score  of  the  many  opportunities  for 
error  and  confusion  in  the  detailed  application  of  the  intricate  technic. 
In  addition  to  the  difficulties  attending  the  technic,  due  cognizance 
should  be  taken  of  the  possible  sources  of  error  inherent  to  differences 
in  the  susceptibility  of  the  microorganisms  to  agglutination  in  a  com- 
paratively large  volume  of  serum,  and  to  the  variations  in  the  effect 
of  the  pathologic  sera  upon  normal  phagocytes.  It  does  not  follow, 
however,  that  for  these  reasons  alone  the  method  of  Wright  is  unworthy 
of  recourse  by  those  qualified,  through  training  and  equipment,  to  take 
advantage  of  his  contributions. 

Wright  and  Bullock  have  called  attention  to  one  of  the  difficulties 
in  securing  immunization  in  pulmonary  tuberculosis  from  the  employ- 
ment of  tuberculin.  They  attribute  considerable  importance  to  the 
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histologic  and  pathologic  structure  of  the  pulmonary  tubercle  as  offering 
a  barrier  to  the  antibacterial  forces  of  the  organism.  They  believe  that 
the  toxins,  otherwise  stimulating  to  the  machinery  of  immunization, 
are  locked  up  within  these  foci  of  infection,  and,  per  contra,  if  artificial 
aids  to  the  immunizing  process  are  introduced  into  the  circulation,  that 
the  bacilli  remain  protected  to  some  extent  behind  a  wall  of  non-vascular 
connective  tissue.  It  thus  appears  that  inoculations  with  tuberculin 
are  regarded  as  dangerous  for  one  class  of  consumptives  suffering  from 
an  excess  of  toxins,  and  as  non-effective  on  account  of  structural  condi- 
tions for  those  exhibiting  a  deficiency  of  these  protective  substances. 
This  hypothesis  of  the  defense  of  the  bacillus  is  opposed  to  usually 
accepted  ideas  concerning  the  inclosure  of  the  bacillus,  its  possible  ex- 
clusion from  the  organism  as  a  result  of  encapsulation,  and  the  protection 
accruing  to  the  individual  by  this  means.  The  theory  of  Theobald 
Smith  as  to  the  defensive  role  of  the  cellular  outlying  breastworks  in 
the  interests  of  the  bacillus  contained  within  its  tubercle  abode,  is 
somewhat  in  accord  with  that  of  Wright,  although  inspired  by  no  ac- 
ceptance of  a  special  relation  of  opsonins  or  blood  leukocytes  to  immunity. 
He  regards  the  tissue  reaction  concerned  in  the  process  of  tubercle  forma- 
tion as  an  important  element  in  the  mechanism  of  defense,  for  both  the 
host  and  the  parasite.  Thus  a  quiescent  focus  is  secured  for  the  indefinite 
and  undisturbed  sojourn  of  the  bacillus,  but  opportunities  at  the  same 
time  are  denied  for  its  multiplication  or  escape.  He  also  advances  the 
theory,  as  previously  stated,  that  the  bacilli  are  at  times  provided  with 
a  protective  envelope,  which  he  believes,  in  contradistinction  to  Wright's 
hypothesis,  to  remain  intact  when  the  opsonic  power  is  low,  and  thus 
exert  a  protective  influence  upon  the  organism  by  preventing  multiplica- 
tion. An  apparent  immunity  is  supposed  to  exist  at  such  a  time,  to  be 
succeeded  by  removal  of  the  envelope,  multiplication  of  bacilli,  and 
greater  tuberculous  activity  in  proportion  as  the  opsonic  power  is 
elevated.  It  would  seem,  in  the  midst  of  conflicting  views  entertained 
by  many  eminent  authorities,  that  general  clinical  observations  should 
be  worthy  of  .presentation. 


CHAPTER  CV 

THE   CLINICAL  APPLICATION    OF  TUBERCULIN   AND  BAC- 
TERIAL VACCINES  IN  PULMONARY  TUBERCULOSIS 

IT  has  been  shown  by  animal  experimentation  and  clinical  observation 
that  by  the  proper  use  of  the  tubercle  bacillus  or  its  derivatives  effective 
means  are  often  available  to  increase  systemic  resistance  to  infection. 
While  carefully  supervised  tuberculin  therapy  has  been  productive  of 
beneficial  results  in  many  cases,  the  employment  of  this  agent  for  the 
purpose  of  immunization  still  remains  more  or  less  empirical.  Despite 
studious  investigation  definite  information  has  not  been  attained  relative 
to  the  precise  nature  of  the  effect  produced  upon  the  organism  by  inocu- 
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lation  of  the  various  tuberculin  preparations.  The  entire  problem  of  the 
artificial  immunization  of  tuberculous  individuals  by  specific  therapy 
remains  as  yet  unsolved.  No  direct  curative  action  has  been  completely 
demonstrated  from  its  therapeutic  application,  although  its  clinical 
efficiency  in  reinforcing  the  defensive  resources  in  some  instances  seems 
quite  well  established.  To  confer  upon  individuals  varying  degrees 
of  resistance  to  tuberculous  infection  is,  however,  not  equivalent  to  the 
maintenance  of  true  immunization.  The  effects  thus  far  produced  are 
merely  relative,  and  the  practical  results  often  but  transitory.  That 
further  experimentation  and  clinical  study  are  demanded  is  evidenced  by 
the  large  and  increasing  number  of  new  tuberculins.  The  preparation 
of  some  is  based  upon  a  conception  as  to  the  desirability  of  producing  an 
immunization  to  the  bacillus  itself,  while  others  are  directed  against  the 
toxins  of  the  bacillus. 

In  tuberculosis  harmful  effects  take  place  from  the  presence  of  living 
tubercle  bacilli  and  from  the  influence  of  tuber culo-toxins.  While  the 
structural  lesions  are  largely  the  result  of  the  microorganisms  at  the  point 
of  attack,  many  of  the  constitutional  manifestations  are  directly  referable 
to  the  absorption  of  toxins  elaborated  at  the  site  of  local  processes. 
It  is  the  opinion  of  many  that  tuberculin  therapy  should  be  directed 
against  the  bodies  of  the  bacilli,  and  thereby,  as  previously  stated,  utilize 
all  the  defensive  resources  of  the  organism.  While  improvement  in  the 
tuberculous  process  is  believed  to  result  from  the  stimulation  afforded 
by  slight  focal  reactions,  at  the  same  time  it  is  not  improbable  that  an 
antitoxic  influence  is  exerted  by  virtue  of  the  bactericidal  effect,  the 
bacteriolytic  action,  the  opsonification,  and  the  phagocytosis.  Upon 
the  other  hand,  it  has  been  pointed  out  that  the  use  of  tuberculin  to  de- 
velop an  antitoxic  immunity  may  result  not  only  in  a  neutralization  of 
the  toxins,  but  also  in  the  production  of  a  localized  hyperemia,  which  is 
known  to  be  a  favorable  factor  in  the  arrest  of  tuberculous  lesions.  In 
view  of  the  different  motives  inspiring  the  preparation  and  application 
of  tuberculins  designed  to  institute  respectively  a  bacterial  or  toxin 
immunity,  and  also  our  limited  knowledge  as  to  their  relative  merits, 
the  employment  of  such  agents  is  attended  by  the  assumption  of  con- 
siderable responsibility.  Their  rational  and  scientific  administration  in 
special  cases  calls  for  the  exercise  of  most  careful  discrimination.  Ir- 
respective of  the  particular  variety  of  tuberculin,  it  would  seem  that  the 
.  primary  object  should  be  the  avoidance  of  very  marked  general  or  focal 
reactions,  rather  than  the  establishment  of  a  so-called  "  tolerance"  from 
rapidly  increasing  doses.  Hamburger  states  that  this  exhibition  of  tol- 
erance in  many  cases  is  merely  the  result  of  inability  to  react  on  account 
of  the  saturation  with  antibodies.  He  believes  that  the  lack  of  response 
is  not  always  an  indication  of  an  artificially  acquired  immunity.  Tu- 
berculin tolerance  affords  no  accurate  criterion  by  which  to  estimate  the 
possible  benefits  derived  from  this  method  of  treatment. 

While  all  clinicians  agree  that  no  conventional  rule  should  be  adopted 
as  to  the  size  and  frequency  of  dosage,  it  may  also  be  suggested  that 
absence  of  unpleasant  effects  from  the  administration  of  tuberculin  does 
not  always  justify  repeated  progression.  Although  a  study  of  the  op- 
sonic  index  is  regarded  by  some  as  the  only  reliable  guide  in  the  mat- 
ter of  dosage,  fairly  trustworthy  indications  are  in  general  afforded  by  a 
close  observation  of  the  symptoms  and  general  condition. 

It  is  almost  impossible  to  define  even  with  approximate  accuracy  the 
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various  classes  of  patients  for  whom  tuberculin  therapy  is  indicated. 
Some  clinicians  believe  that  its  employment  is  particularly  efficacious 
in  incipient  cases,  and  hence  advocate  its  employment  for  all  tuberculous 
patients  whose  sputum  does  not  contain  tubercle  bacilli.  It  has  been 
recommended  broadly  for  all  uncomplicated  afebrile  cases  in  early  stages 
of  the  infection.  It  is  noteworthy,  however,  that  such  patients  may  usually 
expect  an  arrest  upon  the  basis  of  a  carefully  supervised  hygienic  and 
dietetic  treatment  without  recourse  to  tuberculin.  Many  believe  that 
the  existence  of  fever  represents  a  distinct  contraindication  for  the 
administration  of  tuberculin  in  any  form,  while  a  few  advocate  its  em- 
ployment in  such  cases  provided  the  elevated  temperature  is  not  incident 
to  mixed  infection.  My  own  experience  with  bacillen  emulsion  in  various 
stages  will  be  presently  discussed. 

As  to  the  method  of  administration  of  tuberculin,  the  consensus  of 
opinion  among  observers  favors  subcutaneous  injection,  although  its  in- 
troduction into  the  body  by  way  of  the  stomach  and  rectum  and  by  inhal- 
ations has  been  recommended.  It  has  been  given  in  the  form  of  capsules 
or  keratin-coated  pills  following  the  ingestion  of  a  small  quantity  of  bicar- 
bonate of  soda.  Latham,  Spitta,  and  Inman  have  given  it  by  mouth 
when  the  stomach  was  empty.  In  their  preliminary  communication  upon 
the  administration  of  tuberculin  and  other  vaccines  by  mouth  they  re- 
ported the  giving  of  these  preparations  in  normal  saline  solutions  and  with 
fresh  horse  serum.  In  a  recent  contribution  to  the  study  of  tuberculin  in 
pulmonary  tuberculosis  they  conclude  that  it  may  be  given  with  good 
effect  by  the  mouth  or  rectum  as  well  as  subcutaneously,  the  animal 
experimentation,  opsonic  curves,  and  temperature  charts  showing  almost 
identical  effects.  Upon  the  basis  of  the  temperature  curve  and  the  op- 
sonic  index  they  find  that  the  dose  given  by  the  mouth  is  equal  in  results 
to  about  one-half  that  given  under  the  skin.  Generally  speaking,  the 
oral  and  rectal  administration  as  well  as  Spengler's  transcutaneous  method 
are  less  satisfactory,  if  not  less  reliable,  than'the  subcutaneous  injections. 
These  should  be  made  preferably  in  the  lower  interscapular  space  or  below 
the  angle  of  the  scapula,  although  recourse  to  these  locations  is  not  entirely 
essential.  Some  make  the  injection  near  the  site  of  the  local  tuberculous 
process. 

It  is  well  to  begin  with  very  small  doses  and  to  adjust  the  subsequent 
progression  in  size  according  to  the  nature  of  the  clinical  manifestations. 
The  initial  dose  of  bacillen  emulsion  should  be  from  one  five-thousandth 
to  one  ten-thousandth  of  a  milligram  or  even  less,  and  should  not  be 
repeated  until  after  the  lapse  of  from  four  to  seven  days.  While  a  con- 
siderable number  of  clinicians  administer  this  agent  at  much  shorter 
intervals,  I  have  never  given  it  oftener  than  once  in  four  days,  and  have 
usually  repeated  the  dose  upon  the  sixth  or  seventh  day.  Denys  endeav- 
ors to  avoid  all  strong  or  moderate  reactions  in  the  attempt  to  immunize 
patients  by  the  use  of  the  bouillon  filtrate.  He  begins  with  a  dose  of 
one  ten-thousandth  of  a  milligram  or  less,  according  to  the  presence  or 
absence  of  fever,  and  succeeds  by  gradual  progression  in  dosage  in  giving 
without  reaction  or  discomfort  one  cubic  centimeter  of  pure  "F.  B."- 
a  dose  "  twenty  million  and  two  billion  times  stronger  than  the  dose 
injected  for  the  beginning  of  treatment."  He  never  gives  an  injection 
during  a  reaction  nor  does  he  increase  the  doses  if  there  is  any  reaction 
from  the  previous  injection.  When  no  reactions  occur,  injections  are 
given  in  the  beginning  of  treatment  twice  a  week,  but  as  the  doses  are 
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materially  increased  the  interval  is  lengthened  until  ten  days  or  two  weeks 
are  permitted  to  elapse  between  the  injections. 

Calmette,  in  beginning  the  treatment  with  tuberculin  CL,  adminis- 
ters one  one-thousandth  of  a  milligram,  increasing  gradually  at  intervals 
of  from  ten  to  twelve  days  in  order  to  avoid  a  reaction.  Raw  has  made 
use  of  a  tuberculin  prepared  from  cultures  of  bovine  tubercle  bacilli. 
With  this  agent  he  has  reported  encouraging  results  in  the  treatment  of 
pulmonary  tuberculosis.  Attention  has  already  been  called  to  his  hy- 
pothesis with  reference  to  the  relation  between  the  human  and  bovine 
bacilli  in  the  production  of  various  tuberculous  processes  in  the  human 
body.  He  commences  treatment  with  very  small  doses,  usually  about 
one  ten-thousandth  of  a  milligram,  which  are  subsequently  increased 
at  weekly  intervals  until  one  one-hundredth  of  a  milligram  (the  maxi- 
mum dose)  is  administered.  He  has  reported  thus  far  but  few  cases 
treated  by  tuberculin  prepared  from  bovine  sources,  and  the  results 
are  insufficient  to  warrant  the  formation  of  definite  conclusions  as  to  the 
efficacy  of  this  agent. 


CHAPTER  CVI 

PERSONAL  OBSERVATIONS  UPON  THE  USE  OF  TUBERCULIN 
AND  BACTERIAL  VACCINES* 

DURING  a  recent  year  I  endeavored  to  conduct  a  clinical  study  as  to  the 
practical  efficiency  of  specific  medication  in  cases  of  pulmonary  tubercu- 
losis. My  attention  was  directed  primarily  to  the  character  of  results 
possible  of  attainment  by  the  use  of  Koch's  bacillen  emulsion  for 
pulmonary  invalids  without  the  manifestations  of  mixed  infection, 
and  also  to  the  effect  of  bacterial  vaccines  in  cases  with  pronounced 
secondary  infection.  Due  cognizance  was  taken  of  the  objections  to 
the  indiscriminate  administration  of  tuberculin  to  phthisical  patients. 
Elements  of  danger  were  supposed  to  obtain  from  its  employment  in  the 
presence  of  fever  and  a  widely  fluctuating  index  curve.  It  was  ques- 
tioned if  cases  of  pulmonary  tuberculosis  with  a  severe  mixed  infection 
were  appropriate  for  the  administration  of  tuberculin.  It  appeared 
especially  desirable  to  determine  also  if  such  condition  was  appreci- 
ably influenced  for  the  better  by  the  use  of  homologous  vaccines. 

It  was  assumed  at  first  that  a  consideration  of  some  importance 
related  to  the  determination  of  the  opsonic  index.  It  was  deemed 
essential  not  only  to  inquire  as  to  the  clinical  value  of  vaccine  therapy 
in  pulmonary  tuberculosis,  but  to  ascertain  also  if  reliable  indications 
concerning  the  size  and  frequency  of  dosage  were  afforded  by  repeated 
observations  of  the  index.  Therefore  during  the  first  four  months  of 
my  investigation  an  effort  was  made  to  study  the  indices  in  order  to 

*  Taken  from  a  paper  read  before  the  Clinical  Section  of  The  National  Associa- 
tion for  the  Study  and  Prevention  of  Tuberculosis. 
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determine  approximately  a  proper  adjustment  of  the  vaccine  dosage. 
Very  frequent  estimates  of  the  opsonic  index,  however,  were  precluded  by 
the  large  number  of  cases  under  observation.  For  practical  purposes 
it  was  thought  that  more  information  of  definite  value  could  be  secured 
from  the  close  clinical  study  of  numerous  cases  undergoing  vaccine 
medication  than  from  the  repeated  recording  of  the  indices  of  a  very  few. 
In  all  cases  observed  during  this  time  the  index  was  taken  before  the 
specific  treatment  was  instituted,  and  later  at  intervals  of  from  ten  days 
to  a  few  weeks.  The  impossibility  of  sufficiently  frequent  observations 
of  the  indices  was  soon  apparent,  as  well  as  the  futility  of  any  efforts 
to  ascertain  accurately  the  mean  daily  opsonic  power. 

I  am  indebted  to  Dr.  Wm.  C.  Mitchell,  and  to  Dr.  E.  W.  Emery,  for 
the  study  of  the  indices. 

The  total  number  of  patients  to  whom  vaccines  were  administered  was 
one  hundred  and  thirty,  one  hundred  and  two  receiving  the  bacillen 
emulsion  and  twenty-eight  homologous  vaccines. 

Of  the  one  hundred  and  two  undergoing  continuous  tuberculin  medica- 
tion during  a  period  of  from  several  months  to  one  year,  forty-two  may 
be  regarded  as  constituting  a  distinct  class,  to  be  known  as  Group  I. 

In  view  of  the  probable  uncertainty  of  results,  it  was  deemed  expedient 
in  the  beginning  to  limit  the  application  of  this  agent  to  patients  whose 
condition  appeared  to  be  more  or  less  stationary.  It  was  hoped  to 
minimize  to  some  extent  the  sources  of  confusion  arising  from  a  diurnal 
fluctuation  of  the  index,  by  a  careful  selection  of  cases  and  the  main- 
tenance of  a  rigid  regime.  It  was  regarded  as  essential  that  the  patients 
in  this  group  should  conform  to  a  single  type  and  stage  of  the  disease, 
and  remain  under  reasonably  close  supervision.  In  general,  the  tuberculin 
was  given  only  to  those  individuals  who  had  remained  for  prolonged 
periods  under  appropriate  conditions  of  daily  life  without  securing 
an  entire  arrest  of  the  tuberculous  process.  Although  improvement 
had  previously  been  achieved,  the  progress  in  no  instance  could  be 
regarded  as  entirely  satisfactory.  Despite  a  gain  in  nutrition  and  the 
absence  of  fever,  a  persisting  activity  of  the  infection  was  indicated  by 
the  physical  signs,  cough,  expectoration,  and  bacilli. 

In  order  to  eliminate  all  possibilities  of  error  arising  from  change  of 
climate  and  environment,  no  patient  was  included  in  this  group  who  had 
not  remained  under  close  observation  in  Colorado  over  six  months.  The 
average  period  of  residence  in  the  State  with  practically  unchanged 
surroundings  was  two  years  and  eleven  months.  Nearly  all  patients  had 
been  under  systematic  management  over  one  year,  several  for  nearly 
ten  years,  and  one  but  a  little  over  six  months.  Each  patient  exhibited 
moderate  or  advanced  infection,  and  although  some  improvement  had 
been  attained  in  each  instance,  the  ultimate  prognosis  remained  more  or 
less  doubtful. 

The  initial  injection  was  usually  one  five-thousandth  to  one  ten- 
thousandth  of  a  milligram,  the  dose  being  subsequently  increased  in  many 
instances  according  to  the  toleration  of  the  individual.  At  first  the 
tuberculin  was  given  regularly  every  two  weeks.  It  was  thought  by 
this  periodicity  of  dosage  to  avoid  the  so-called  negative  phase  and  to 
supplement  the  natural  immunizing  processes  at  a  time  when  most  needed, 
at  the  end  of  the  supposed  positive  phase. 

Caution  in  dosage  was  attempted  in  all  cases,  both  a  high  and  a  low 
index  emphasizing  the  necessity  for  very  small  initial  injections. 
57 
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Wright  has  regarded  the  variation  in  health  as  ranging  from  0.8  to  1.2, 
and  has  assumed  that  a  pronounced  deviation  is  suggestive  of  a  bacterial 
infection,  which  was  to  be  excluded  by  the  existence  of  a  normal  index. 

The  opsonic  index  for  each  individual  at  the  beginning  of  treatment 
was  as  follows  : 

No.    1, 0.5  No.  15, 0.38  No.  29, 0.62 

No.    2, 0.4  No.  16, 0.3  No.  30, 1.3 

No.    3, 0.5  No.  17, 1.7  No.  31, 0.75 

No.    4, 0.4  No.  18, 0.6  No.  32, 0.7 

No.    5, 0.4  No.  19, 0.8  No.  33, 0.67 

No.    6, 0.8  No.  20, 1.8  No.  34, 1.3 

No.    7, 0.9  No.  21, 0.5  No.  35, 0.69 

No.    8, 0.4  No.  22, 0.7  No.  36, 0.45 

No.    9, 0.7  No.  23, 1.3  No.  37, 0.99 

No.  10, 1.8  No.  24, 2.1  No.  38, 1.1 

No.  11, 0.7  No.  25, 0.67  No.  39, 0.75 

No.  12, 0.7  No.  26, 0.72  No.  40, 1.0 

No.  13, 0.45  No.  27, 0.6  No.  41, 0.72 

No.  14, 0.69  No.  28, 0.8  No.  42, 0.7 

It  will  be  seen  that  a  great  diversity  was  apparent  in  the  opsonic  findings 
even  among  patients  who  might  reasonably  be  expected  to  yield  measur- 
ably uniform  results.  Several  patients  with  well-defined  evidences  of 
tuberculous  infection  were  found  to  exhibit  a  normal  index.  These 
individuals  apparently  differed  in  no  material  respect  from  others  dis- 
playing very  low  or  high  indices.  During  the  four  months  that  the  indices 
were  taken  no  important  relation  was  found  to  obtain  between  the  clinical 
results  and  the  opsonic  findings.  In  some  cases  as  a  result  of  the  tubercu- 
lin injections  a  gratifying  gain  was  noted,  although  the  variation  in  the 
opsonic  index  was  quite  insignificant.  Others  failed  to  display  evidence 
of  improvement,  although  a  low  index  was  found  materially  elevated  and 
an  index  unduly  high  to  approach  normal.  In  a  few  cases  a  parallelism 
was  observed  in  the  clinical  and  opsonic  results,  but  this  was  so  infrequent 
as  to  suggest  that  in  general  no  reliable  information  regarding  the  actual 
progress  was  furnished  by  the  index.  It  was  also  found  that  the  deter- 
mination of  dosage  based  upon  the  observation  of  the  index  was,  as  a  rule, 
less  satisfactory  than  if  adjusted  with  reference  to  purely  clinical  data. 

The  ultimate  results  of  the  tuberculin  therapy,  upon  the  whole,  were 
more  gratifying  than  had  been  expected. 

It  is  exceedingly  difficult  to  arrive  at  accurate  conclusions  regarding  the 
value  of  any  therapeutic  agent  in  the  midst  of  the  many  complicating 
conditions  inherent  in  pulmonary  tuberculosis  and  its  management.  It 
is  fair  to  assume,  however,  that  at  least  in  some  cases  the  bacillen  emulsion, 
representing  the  introduction  of  a  new  element  in  the  therapeutic  regime, 
has  been  responsible  in  a  large  measure  for  the  clinical  results  subse- 
quently noted.  But  a  brief  generalizing  report  of  these  cases  is  permitted 
in  this  connection. 

Twelve  patients  failed  to  exhibit  any  subsequent  change  which  could 
justly  be  attributed  to  the  influence  of  the  tuberculin.  Five  suffered  a 
distinct  increase  of  cough  and  expectoration  after  each  injection  and 
experienced  considerable  malaise  and  indisposition.  These  manifesta- 
tions were  so  pronounced,  reappearing  after  each  subsequent  dose;  that 
the  tuberculin  was  suspended  after  a  brief  trial.  Many  other  patients 
exhibited  temporary  exacerbations  of  cough  and  expectoration  after  the 
first  few  injections,  these  unpleasant  symptoms,  however,  being  of 
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comparatively  short  duration.      In 
some  cases  there  took  place  a  ma- 
terial diminution  of  cough  and  occas- 
ionally its  complete   disappearance. 
Not  infrequently  a  rise  of  tempera- 
ture of  one  or  two  degrees  occurred 
the  day  following  the  injection,  but 
rarely  persisted  for  over  twenty-four 
hours.     Several  patients  experienced 
a  slight  chill,  and  two  a  severe  rigor. 
In  a  considerable  number  of  cases 
complaint  was  made  of  depression 
of   spirits,   physical   weakness,    and 
lassitude  during  one  or  two  days,  par- 
ticularly in  the  beginning  of  treat- 
ment.  Headache  was  not  uncommon 
the  day  following  the  injection,  and 
this  was  severe  in  but  two  cases.  One 
patient  who  had  suffered  from  num- 
erous   hemorrhages    experienced    a 
very  brisk  hemoptysis  a  few  hours 
after  a  small  dose.     Unlike  all  pre- 
vious   hemorrhages,    however,    this 
was    not    followed    by    recurrences. 
In  two  cases  a  slight  hemoptysis  took 
place  in  patients  who  had  not  bled 
before   the  injection.      It  has  been 
of  interest  to  note  in  a  few  instances 
a  striking  diminution  in  the  num- 
ber   of    bacilli,    although    it  is,    of 
course,    recognized    that  variations 
in  the  bacteriological   findings   are 
of  doubtful  interpretation.     Several 
patients  succeeded  in  gaining  con- 
siderable weight,  after  the  institution 
of  this  treatment,  no  loss  of  nutrition 
being  recorded  in  any  case.     No  per- 
manent injury  was  apparent  from  the 
tuberculin  medication,  although  the 
agent  was  occasionally  attended  by  a 
local  and  constitutional  reaction.  Fif- 
teen patients  were  thought  to  exhibit 
a  slight  favorable  effect  from  the  use 
of  the  tuberculin.    Very  pronounced 
improvement   was  established  in  ten 
cases,  the  conclusion  appearing  un- 
avoidable that  the  psychic  element 
was  not  the  sole  factor  in  exerting  a 
beneficial  influence.     As  these  latter 
cases  have  been  reported  in  detail, 
in  an  earlier  edition,  it  is  hardly  nec- 
essary to  present  other  than  a  tabu- 
lated statement  of  essential  data. 


H 
S 
g 

1 

& 

I 

I! 

a*  i 

1 

o 


i 


u 


o'*3  OM  o  «  d 


53 


I? 


55  CJ  > 


*2 


U.I 

-^  '' 


111! 

0*3  o-w.S 


900 


PROPHYLAXIS,    GENERAL    AND    SPECIFIC   TREATMENT 


THE   USE    OF   TUBERCULIN    AND    BACTERIAL  VACCINES 


901 


ii 

s& 

2*' 


0-s   ii  s 

PH 


n 

M 


iniiriti 

Si^als-laS'S 


-3  - 

'C  "rt 


902  PROPHYLAXIS,    GENERAL    AND    SPECIFIC   TREATMENT 

The  noteworthy  features  of  these  cases  are  the  previous  duration  of  the 
disease,  the  prolonged  residence  in  Colorado,  the  doubtful  prognosis  in 
most  instances,  the  remaining  activity  of  the  tuberculous  infection,  the 
continued  cough  and  expectoration  with  numerous  bacilli,  the  general 
improvement  under  tuberculin  therapy,  and  the  diminution  or  disap- 
pearance of  bacilli.  It  is  possible  that  some  significance  may  be  attached 
to  the  fact  that  in  this  class  those  patients  beginning  with  a  low  opsonic 
index  invariably  exhibited  a  subsequent  elevation,  those  with  an  unduly 
high  index  displayed  a  material  subsidence,  and  those  with  approxi- 
mately a  normal  index  showed  no  pronounced  variation. 

After  observing  the  results  of  tuberculin  therapy  as  given  to  the  above 
group  of  forty-two  selected  cases,  it  was  determined  to  make  use  of  this 
agent  among  a  few  patients  conforming  to  different  types.  It  was  not 
thought  best  to  administer  the  remedy  to  all  cases  coming  under  observa- 
tion, but  for  the  purposes  of  study  and  comparison  to  limit  its  applica- 
tion to  a  number  of  cases  representing  certain  stages  of  the  disease.  It 
was  apparent  that  but  little  of  value  could  be  obtained  from  reviewing 
the  results  exhibited  by  a  heterogeneous  class  of  patients.  Therefore 
the  tentative  employment  of  tuberculin  was  begun  among  sixty  additional 
cases  divided  into  the  following  groups : 

Group  2.  Afebrile  cases  with  moderate  pulmonary  involvement. 

Group  3.  Afebrile  cases  with  advanced  infection  in  both  lungs  with 
more  or  less  cavity  formation. 

Group  4.  Febrile  cases  with  moderate  or  advanced  infection. 

Group  2  comprises  fourteen  cases,  as  shown  in  the  following  table, 
which  is  designed  to  emphasize  important  features  in  connection  with  the 
patient  and  results  of  treatment. 

The  average  duration  of  the  disease  before  the  tuberculin  treatment 
was  instituted  is  four  years  and  seven  months,  one  patient  having  been 
ill  thirteen  years;  two,  ten  years;  one,  nine  months;  and  one,  six  months. 
The  average  period  of  residence  in  Colorado  is  three  years  and  four 
months,  the  longest  being  fifteen  years  and  the  shortest  two  weeks, 
one  patient  having  developed  the  disease  in  this  State.  Four  cases  were 
distinctly  hemorrhagic,  while  ten  had  not  experienced  hemoptyses.  Of 
the  fourteen  cases,  twelve  had  secured  varying  degrees  of  improvement 
prior  to  the  administration  of  tuberculin.  This  is  recorded  as  pronounced 
in  five  instances,  slight  or  moderate  in  seven,  and  no  appreciable  change 
having  been  noted  in  two.  A  reference  to  the  condition  at  the  time 
tuberculin  was  given  discloses  a  remaining  activity  of  the  tuberculous 
process  in  all  cases.  The  probable  prognosis  was  excellent  or  favorable 
in  nine  cases,  doubtful  in  five.  In  ten  cases  there  was  neither  general  nor 
local  reaction.  In  one  case  with  laryngeal  complications  a  slight  local 
reaction,  in  another  instance  an  elevation  of  temperature  of  one  or  two 
days'  duration  following  several  injections  of  tuberculin,  and  in  two  cases 
a  very  severe  general  reaction  following  initial  injections  and  moderate 
reactions  following  small  doses. 


THE   USE    OF   TUBERCULIN    AND    BACTERIAL   VACCINES 


903 


|    a  | 


ill  8  8   -8 


Hiii  i 

" 


05,2 


LOCAL 

. 


1         |s    | 

•S     OS'S     fci-S'l    -S 


h     i    il     1 

S§g£B£lS-ll   'I 


s  -a  a  2 .  g 

a    5&  5    a§   I 

'S3     .9.2     '53      oj     -S 


PROBABLE 
PROGNOSIS. 


111 


WOOfe 


o 
Q 


o 
O 


AT  TIME  TU 
WAS  GIVEN. 


PROGRESS  ATTAINED 
PRIOR  TO  ADMINIS- 
TRATION OF  TU- 
BERCULIN. 


I  Phil  ill  •! 


it 


1 

H 


SB       w   .S 


?i:*< 


I  1 
1  1 

^-.S     > 


1 
i  ^ 

H 

«  1 
1  i 

B-ift 


a       .9 


-  « 


•^THC<ICO 


II 

2     w 

&S 


E     E     S        E     2 


E  E        E     g        E     g        fi 

>>  ^^.S^g          >> 

-^  HwO                     »*»C 

CO  ^Ht-HO>N?O»O 


O       --H  (N       CO 


oooo 


ouoooo 
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Some  idea  as  to  the  character  of  results  is  indicated  in  the  final  column. 
In  general,  nine  cases  may  be  said  to  exhibit  varying  degrees  of  improve- 
ment, in  five  the  gain  being  very  pronounced.  Of  the  latter  cases,  one 
had  previously  shown  a  decided  gain,  three  very  slight  change,  and  one 
no  improvement  whatever.  Of  these  five  cases,  four  (Nos.  6,  8,  9,  and  14) 
were  recorded  as  having  a  doubtful  prognosis.  Of  the  four  patients 
showing  moderate  improvement  following  tuberculin  therapy,  two  had 
previously  exhibited  a  very  marked  change  for  the  better  and  two  had 
displayed  moderate  progress.  Of  the  five  patients  who  did  not  respond 
favorably  to  the  treatment,  in  one  instance  there  developed  general 
reactions  of  varying  severity  after  several  doses,  but  no  prolonged  harmful 
effects  were  noted,  although  a  complete  arrest  of  the  tuberculous  process 
was  not  secured  despite  an  excellent  general  condition.  In  another 
patient  there  resulted  an  increase  of  fever,  cough,  and  expectoration, 
with  renewed  evidence  of  moisture  in  the  finer  bronchi.  One  exhibited 
chilliness,  fever,  headache,  and  general  prostration  following  the  injections, 
with  increase  of  cough  and  expectoration.  Still  another  displayed  an 
aggravation  of  cough  and  expectoration  without  other  manifestations. 
The  fifth,  showing  no  apparent  results  after  a  few  months'  treatment 
with  tuberculin,  complained  of  symptoms  referable  to  the  bladder.  Tu- 
bercle bacilli  were  found  in  the  urine,  and  six  large  tuberculous  ulcers 
were  discovered  upon  cystoscopic  examination.  Of  these  five  patients, 
two  had  previously  shown  great  improvement,  two  moderate  gain,  and 
one  no  appreciable  change.  In  four  the  prognosis  was  favorable  and  in 
one  doubtful.  No  hemorrhage  has  taken  place  in  any  of  the  fourteen 
cases  since  the  institution  of  tuberculin  treatment. 

Group  3,  comprising  afebrile  cases  with  active  advanced  pulmonary 
infection,  consists  of  twenty-eight  cases,  in  twenty-two  of  which  both 
lungs  were  extensively  involved,  and  practically  an  entire  lung  in  the  other 
six. 

The  average  duration  of  the  disease  is  two  years  and  eight  months, 
there  being  but  four  cases  under  one  year,  i.  e.,  two  of  six  months  and  two 
of  nine  months.  The  average  period  of  residence  in  Colorado  is  nine  and 
one-third  months,  twenty  cases  having  been  in  the  State  less  than  one  year 
and  fifteen  from  two  to  four  months.  Eleven  had  suffered  from  previous 
hemorrhages.  Of  the  twenty-eight  cases,  twenty-one  had  exhibited  some 
improvement  prior  to  the  administration  of  tuberculin,  ten  having  gained 
very  materially  and  eleven  but  slightly.  Seven  had  failed  to  respond 
favorably  to  the  influences  of  climate  and  management.  The  prognosis 
was  recorded  as  probably  favorable  in  four  cases,  doubtful  in  fifteen, 
very  doubtful  in  one,  and  distinctly  unfavorable  in  eight.  In  twenty 
cases  there  was  neither  local  nor  general  reaction.  Three  patients 
exhibited  a  pronounced  general  reaction  following  the  initial  dose.  Four 
displayed  elevations  of  temperature  and  increase  of  cough  and  expectora- 
tion after  each  injection.  A  severe  pulmonary  hemorrhage  developed 
in  one  instance  shortly  after  an  injection  of  one  five-thousandth  of  a 
milligram.  One  patient  experienced  a  local  reaction  in  the  larynx 
following  each  injection,  and  another  displayed  a  marked  local  reaction  in 
a  tuberculous  appendix.  The  latter  case  has  been  elsewhere  described. 
See  page  588  and  Plate  23. 
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Nineteen  patients  in  this  group  of  cases  exhibited  varying  degrees  of 
improvement  as  a  result  of  tuberculin  therapy,  in  fourteen  cases  the  gain 
being  very  pronounced,  and  in  five,  slight  or  moderate.  Of  the  nineteen 
responding  favorably,  sixteen  had  exhibited  some  previous  improvement, 
while  three  had  failed  progressively  prior  to  its  administration.  Of  these 
nineteen  cases,  the  prognosis  was  doubtful  or  bad  in  seventeen.  Of  the 
nine  cases  who  were  not  benefited  by  the  tuberculin,  five  exhibited  no 
appreciable  effect  from  its  administration,  and  four  displayed  a  distinctly 
unfavorable  result.  The  prognosis  was  doubtful  or  bad  in  the  five  cases 
showing  no  appreciable  influence  of  the  tuberculin,  but  had  been  dis- 
tinctly favorable  in  two  of  the  four  patients  who  rapidly  declined  following 
its  administration.  But  two  patients  in  this  group  had  pulmonary 
hemorrhages  after  the  institution  of  tuberculin  therapy,  both  of  these 
having  already  had  similar  hemoptyses.  Four  of  the  cases  showing 
marked  improvement  from  tuberculin  had  previously  exhibited  a  complete 
subsidence  of  fever  and  other  manifestations  of  mixed  infection  following 
the  use  of  homologous  vaccines. 

Group  4  comprises  eighteen  cases  with  moderate  or  advanced  pulmon- 
ary infection,  but  with  high  daily  temperature  elevations. 

The  duration  of  the  disease  ranged  from  two  months  to  fourteen  years, 
and  the  residence  in  Colorado  from  two  weeks  to  eleven  years.  Ten  cases 
were  distinctly  hemorrhagic.  Slight  improvement  had  been  noted 
prior  to  the  administration  of  tuberculin  in  three  cases,  in  one  of  which 
the  benefit  was  apparently  derived  from  the  employment  of  a  homologous 
vaccine.  In  a  fourth  a  decided  improvement  had  taken  place  during  the 
eleven  years'  sojourn  in  a  favorable  climate,  but  this  was  followed  by  a 
pronounced  retrogression.  In  three  cases  no  improvement  was  observed 
prior  to  the  employment  of  specific  medication,  despite  climatic  influences 
and  a  systematic  regime.  In  eleven  instances  the  previous  decline  had 
been  rapid  and  progressive,  in  three  of  these  the  homologous  vaccines 
having  proved  quite  unavailing.  Both  lungs  were  actively  involved  in 
eleven  cases  and  cavity  formation  pronounced  in  eight.  In  fifteen 
patients  the  fever  conformed  to  a  septic  type,  homologous  vaccines 
having  been  employed  in  six  instances  prior  to  the  use  of  tuberculin, 
but  subsequently  discontinued.  The  prognosis  was  recorded  as  doubtful 
in  four  cases,  very  unfavorable  in  eight,  and  utterly  hopeless  in  six. 
The  results  of  tuberculin  therapy  were  surprisingly  satisfactory  in  eight 
cases.  A  slight  apparent  benefit  was  observed  in  one.  In  another 
instance  considerable  improvement  was  noted  during  a  period  of  two 
months,  but  this  was  followed  by  a  rapid  decline.  A  change  for  the  worse 
was  observed  in  three  patients,  while  no  appreciable  effects  were  detected 
in  five.  Of  the  eight  cases  showing  excellent  results,  five  had  previously 
exhibited  a  persistent  decline,  one  slight  improvement,  and  two  no 
appreciable  change.  There  developed  a  complete  subsidence  of  fever, 
gain  in  weight,  diminution  of  cough  and  expectoration,  and  lessening 
in  the  activity  of  the  tuberculous  process. 
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THE   USE   OP  TUBERCULIN    AND    BACTERIAL  VACCINES  911 

In  four  cases  out  of  this  group  there  was  a  severe  general  reaction 
following  the  first  few  doses  of  tuberculin  without  subsequent  recurrence. 
In  six  patients  a  general  disturbance  was  recognized  after  each  injection, 
while  in  eight  there  was  no  appreciable  reaction.  Two  with  tuberculous 
laryngitis  displayed  a  pronounced  local  reaction,  as  well  as  one  case  with  a 
tuberculous  hip- joint. 

The  results  obtained  in  this  group  of  cases  are  somewhat  unique  in 
view  of  the  fact  that  the  existence  of  fever  is  commonly  regarded  as  a 
contraindication  for  the  administration  of  tuberculin. 

It  is  impossible  to  describe  satisfactorily  in  a  few  words  the  manner  in 
which  a  favorable  influence  of  the  tuberculin  has  been  apparent.  An 
appreciable  increase  of  weight  and  strength,  with  diminution  of  cough  and 
expectoration,  and  lessened  moisture  in  the  finer  bronchi,  have  been  con- 
sidered presumptive  evidence  of  the  beneficial  effect  of  the  remedy.  This 
interpretation  appears  justifiable  when  patients  are  observed  to  exhibit 
a  conspicuously  greater  gain  after  than  before  its  administration.  In  the 
same  way  a  direct  deleterious  influence  may  be  suggested  by  a  rapid 
decline  in  the  midst  of  previous  improvement. 

In  group  5  are  embraced  patients  exhibiting  the  persisting  fever  of 
mixed  infection  who  were  subjected  to  injections  of  homologous  vaccines 
without  tuberculin  therapy.  There  are  twenty-eight  patients  in  this  class 
displaying  active  tuberculous  processes  with  profound  constitutional 
disturbance.  The  vaccines  were  not  administered  to  any  patient  in  this 
group  until  the  futility  of  hygienic  measures  without  specific  medication  had 
been  demonstrated  beyond  question.  In  view  of  the  fact  that  the  mixed 
infection  is  often  the  determining  factor  in  turning  the  scales  irretrievably 
against  recovery,  it  was  deemed  justifiable  to  resort  to  the  use  of  bacterial 
vaccines  for  patients  apparently  doomed  to  a  fatal  termination.  An 
early  control  of  the  septicemia  offered  the  only  rational  basis  for  hope 
regarding  nearly  all  invalids  included  in  this  group.  While  it  is  possible 
that  some  cases  of  pure  streptococcic  infection  might  have  been  relieved 
to  some  extent  by  the  use  of  anti-streptococcic  serum,  the  employment 
of  this  agent  was  discountenanced  by  its  uncertainty  of  action  and  its 
other  disadvantages. 

With  the  first  fifteen  patients  in  this  group  an  effort  was  made  to 
determine  as  nearly  as  possible  the  size  and  frequency  of  dosage  by  fre- 
quent observations  of  the  opsonic  indices.  In  the  beginning  of  treatment 
the  opsonic  index  for  the  particular  infection  averaged  from  0.2  to  0.75, 
the  initial  index  being  under  0.5  in  seven  instances  and  as  high  as  0.7  in 
three  cases,  although  the  tuberculo-opsonic  index  was  almost  invariably 
high.  The  subsequent  indices  to  the  microorganisms  constituting  the 
secondary  infection  were  not  subject  to  the  violent  fluctuations  which 
had  been  expected  in  the  presence  of  a  profound  systemic  invasion, 
the  tuberculo-opsonic  index  remaining  high  without  remarkable  variation. 
In  addition  to  microscopic  examination,  culture  methods  were  employed 
to  ascertain  the  character  of  the  infection.  All  individual  vaccines  were 
prepared  from  cultures  grown  from  the  secretions  of  the  patient. 

The  more  important  data  pertaining  to  each  case  are  contained  in  the 
following  table. 
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RESULT  OF  VACCINE 
THERAPY. 
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In  nearly  all  cases  the  disease  had  been  of  long  standing,  the  duration 
having  been  less  than  one  year  in  but  three  instances.  While  a  few  pa- 
tients had  been  under  observation  from  time  to  time  during  a  period  of 
several  years,  the  acute  septic  manifestations  had  been  of  compara- 
tively brief  duration.  Many  individuals  had  been  under  observation 
but  one  or  two  months  when  the  bacterial  vaccines  were  given.  In  but 
one  case  was  this  method  of  treatment  instituted  until  after  the  patient  had 
remained  under  systematic  management  at  least  one  month.  Owing  to 
the  desperate  condition  of  these  patients  it  was  not  deemed  advisable  to 
withhold  vaccine  medication  after  failure  to  control  the  fever  of  mixed 
infection  by  rational  measures. 

The  character  of  the  predominant  infection  was  found  to  be  strepto- 
coccus in  five  cases,  staphylococcus  aureus  in  four,  pneumococcus  in 
seven,  staphylococcus  albus  and  aureus  in  one,  staphylococcus  albus  and 
aureus  and  pneumococcus  combined  in  two,  staphylococcus  and  micro- 
coccus  catarrhalis  in  one,  micrococcus  catarrhalis  and  pneumococcus  in 
two,  streptococcus  and  staphylococcus  aureus  in  two,  streptococcus  and 
micrococcus  catarrhalis  in  two,  micrococcus  catarrhalis  in  one,  and  bacilli 
coli  communis  in  one. 

It  is  important  to  note  that  the  twenty-eight  cases  are  divided  into 
two  general  subdivisions,  the  first  twenty-two  comprising  one  class  and  the 
last  six  another.  Among  the  patients  in  the  former  the  physical  condition 
was  extremely  urgent  in  all  cases,  the  prognosis  very  unfavorable  in  seven, 
doubtful  in  two,  and  utterly  hopeless  in  fifteen.  In  these  cases  the  vaccine 
medication  was  employed  in  a  last  effort  to  reduce  temperature  and 
possibly  aid  thereby  in  saving  or  prolonging  life. 

In  the  second  subgroup  of  patients,  comprising  cases  Nos.  23  to  28 
inclusive,  very  satisfactory  improvement  had  been  secured  in  each  instance. 
The  nutrition  was  excellent,  with  complete  absence  of  fever,  almost  entire 
arrest  of  the  activity  of  the  tuberculous  process,  and  a  uniformly  good 
prognosis.  In  these  cases,  however,  the  cough  and  expectoration  repre- 
sented important  disturbing  features.  The  demonstrable  presence  of 
mixed  infection  suggested  the  expediency  of  resorting  to  the  use  of  the 
bacterial  vaccines  in  the  hope  of  ameliorating  the  bronchitic  symptoms. 

A  general  reaction  was  not  infrequent  in  cases  with  severe  septic 
manifestations.  In  nine  cases  this  occurred  after  the  first  few  doses, 
in  two  after  one  injection  only,  but  was  absent  in  ten.  Of  the  six  patients 
without  fever  a  slight  reaction  was  apparent  after  each  injection  in  three 
cases  and  entirely  absent  in  the  remaining  three. 

A  considerable  variation  will  be  noted  in  the  strength  of  the  vaccines, 
those  first  prepared  containing  fewer  microorganisms  to  the  cubic  centi- 
meter than  those  subsequently  employed.  In  no  instance  was  more 
than  one-tenth  of  a  cubic  centimeter  administered  as  an  initial  -  dose , 
regardless  of  its  strength. 

It  has  not  been  apparent  from  the  observation  of  these  cases  that  any 
single  variety  of  mixed  infection  is  more  likely  than  others  to  be  attended 
by  a  severe  reaction  upon  the  administration  of  the  bacterial  vaccines. 
In  other  words,  no  relation  has  been  found  to  obtain  between  the  character 
of  the  secondary  infection  and  the  extent  or  frequency  -of  the  reaction, 
although  early  in  this  inquiry  it  was  thought  that  disagreeable  symptoms 
followed  the  administration  of  streptococcic  and  pneumococcic  vaccines 
oftener  than  other  varieties. 

In  noting  the  results  of  vaccine  therapy,  it  is  necessary  to  discriminate 
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between  the  apparently  hopeless  cases  of  one  class  and  those  without 
temperature  elevation  or  other  grave  features  in  the  second  group.  Of 
the  twenty-two  cases  in  the  former,  all  of  whom  by  virtue  of  every  con- 
sideration ordinarily  influencing  prognosis  were  destined  to  an  early 
fatal  termination,  eight  are  recorded  as  having  achieved  improvement 
to  such  an  extent  as  to  justify  an  unqualifiedly  favorable  prognosis, 
with  almost  complete  arrest  of  the  tuberculous  process.  Thus,  in  more 
than  one-third  of  the  cases  the  entire  clinical  picture  was  unexpectedly 
transformed  following  vaccine  medication.  In  six  patients  there  was 
observed  at  first  a  material  improvement,  but  this  was  followed  by  a 
subsequent  retrogression,  death  taking  place  in  each  instance,  although 
in  one  case  as  a  result  of  a  sudden  pulmonary  hemorrhage.  In  seven 
instances  no  appreciable  results  were  observed  following  the  vaccine 
medication,  and  the  patients  finally  succumbed  to  the  disease. 

In  recapitulation,  thirteen  have  died,  one  exhibited  unfavorable 
effects  but  subsequently  improved,  and  eight,  through  the  apparent 
influence  of  the  bacterial  vaccines,  have  been  enabled  to  secure  sur- 
prisingly good  results. 

In  the  second  class,  comprising  six  cases  exhibiting  a  favorable  prog- 
nosis, the  vaccine  was  administered  solely  in  the  hope  of  controlling 
distressing  cough  and  lessening  expectoration.  In  one  case  the  results 
were  highly  gratifying,  but  in  the  remaining  five  not  the  slightest  influence 
could  be  properly  attributed  to  the  vaccine. 

These  results  suggest  a  much  more  limited  field  of  usefulness  for  the 
homologous  vaccines  in  afebrile  cases  than  in  those  with  acute  septic 
manifestations. 

While  generalizing  statements  in  connection  with  clinical  observations 
of  this  character  are  hardly  appropriate,  the  evidence  appears  conclusive 
that  some  benefit  may  -be  expected  to  attend  the  employment  of  such 
an  agent  in  a  fair  proportion  of  cases  otherwise  adjudged  incapable  of 
improvement.  The  disagreeable  effects  of  vaccine  medication  have 
been  of  short  duration,  and  in  most  cases  incident  to  injudicious  dosage. 
A  dependence  in  this  respect  upon  the  opsonic  findings  was  found  quite 
unreliable.  An  unpleasant  reaction  has  been  avoided  in  the  majority 
of  cases  after  the  first  few  doses  by  the  exercise  of  considerable  caution, 
the  character  of  the  present  and  previous  clinical  manifestations  being 
the  chief  guide. 

In  the  year  and  a  half  following  the  compilation  of  the  preceding 
tables  further  observations  of  a  similar  character  have  been  made  upon 
a  considerable  number  of  patients.  The  results  obtained  by  tuberculin 
and  vaccine  therapy  have  not  been  essentially  different  from  those 
previously  recorded,  and  hence  these  conclusions  have  been  modified 
in  no  material  respect. 

From  the  evidence  thus  far  presented  by  various  observers  it  is 
reasonable  to  conclude  that  the  r61e  of  the  opsonic  index  in  vaccine 
therapy  must  remain  for  the  present  an  experimental  study.  .It  is 
highly  important  that  the  attitude  of  the  profession  with  reference  to 
the  opsonic  index,  vaccine  therapy,  and  even  tuberculin  medication 
should  be  that  of  the  utmost  conservatism. 
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ABDOMEN,  distention  of.     See  Tubercu- 
losis of  peritoneum,  and  Tuberculosis 
of  appendix. 
distention  of,  in  tuberculosis  of  mesen- 

teric  glands,  531 

increased  girth  of,  following  successful 
efforts  toward  superalimentation, 
160 

mensuration  of,  209 
protrusion  of,  217 

retraction  of.  See  Meningeal  tuber- 
culosis, 435 

tache  cere"brale  on,  in  meningeal  tu- 
berculosis in  children,  435 
tenderness   of.     See    Tuberculosis     of 
peritoneum,     and     Tuberculosis    of 
appendix. 

Abdominal  pain  in  tuberculosis  of  peri- 
toneum, 508 
symptoms  in  pulmonary  tuberculosis, 

182 
in  tuberculosis  of  appendix,  585,  586 

of  peritoneum,  508 

tumor  in  hyperplastic  type  of  intes- 
tinal tuberculosis,  579 
of  tuberculosis  of  appendix,  584 
in  tuberculosis  of  cervical  glands, 

522 

of  kidney,  604 
of  peritoneum,  505,  509 
tuberculous,  in  bone  and  joint  tuber- 
culosis, treatment,  569 
Abscess,  anal,  595 

appendiceal,     595.     See      Illustrative 

cases,  587 
formation  in  Fallopian  tubes,  627 

in  testis,  622 
ischiorectal,  594 
of  bone,  treatment,  569 
of  lung,  473 
of  middle  ear,  655 
perinephritic,  602 

Absence,  frequent,  of  bacilli  in  expector- 
ation of  many  inmates  of  sanatoria, 
797 

occasionally,  of  external  physical  evi- 
dences in  appendicitis,  592 
of  cough,  144 
of  emaciation,  160.     See  also  215,  216, 

217,  218,  219 
of  normal  cardiac  apex  impulse.     See 

Displacement  of  organs. 
of  percussion  resonance  or  flatness,  243 
of  respiratory  sounds,  259 


Absence  of  vocal  fremitus,  231 

resonance,  270 
or  diminution  of   hvdrochloric   acid, 

183 

or  retardation  of  respiratory  move- 
ments at  apices,  282,  283 
Absorption,  barriers  to,  155 
fever  of,  156 
of  toxic  products,  154 
of  toxins   modifying   conditions   pro- 
ducing variations  in,  154,  155 
of  secondary  micro-organisms,  662. 

See  also  Mixed  infection. 
of  tubercle  bacillus,  662 
spontaneous,  in  tuberculosis  of  pleura, 

465 

Absorptive  power  of  individuals,  varia- 
tions in,  155 

Acceleration  of  pulse,  166 
causes,  166,  167 
diagnostic  import,  302 
in  typhoid  type  of  miliary  tubercu- 
losis, 425 

prognostic  import,  402 
treatment,  in  illustrative  case,  167 
without  cardiac  involvement,  167 
of  respiration.     See  Dyspnea. 
Acetic  acid,   dilute,   sponging  with,  in 

night-sweats,  851 
Acid,  acetic,  dilute,  sponging  with,  in 

night-sweats,  851 
and  alcohol  resistance  to  decoloriza- 

tion,  39 

camphoric,  in  night-sweats,  852 
hydriodic,  syrup  of,  in  cough,  846 
hydrochloric,  secretion  of,  183 
lactic,  in  tuberculosis  of  larynx,  651 
tannic,  direct  injection,  in  pulmonary 

hemorrhage,  870 

Acid-fastness  of  tubercle  bacillus,  27 
Acid-resisting  bacillus,  38 

in  butter,  43 

Aconite  in  tuberculosis  of  ear,  655 
Actinomyces,  39 
Active  exercise,  dangers  of,  755,  853 

relation  of,  to  character  of  systemic 

disturbances,  402 
to  opspnic  index,  759 
immunization,  87.7,  882 
infection,  physical  signs  in,  in  connec- 
tion with  prognosis,  399 
mobility  of  lungs,  241 
Activity  of  infection  shown  by  amount 
of  moisture  in  bronchioles,  400 
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Adenitis    and    tuberculosis    of    cervical 

glands,  differentiation,  523 
cervical,  tuberculous,  521 
Adenoid     structures,     tuberculosis     of, 

transmission,  to  ear,  654 
vegetations  as  port  of  entrance  for 

tubercle  bacillus,  517,  518 
Adherent  pericardium,  503 
Broadbent's  sign  in,  503 
displacement  of  heart  in,  504 
Friedreich's  sign  in,  504 
paradoxic  pulse  in,  504 
physical  signs,  503 
size  of  liver  in,  503 
symptoms,  503 
Adhesions,  intestinal,  505 
pericardial,  495 
peritoneal,  505 
pleural,  447 

Adirondack  Mountains,  climate  of,  831 
Adjustment    of    physical    and    nervous 

effort  in  treatment,  754 
Administrative  control,  728 
Advanced  cases,  amphoric  resonance  in, 

290 

auscultation  in,  291 
changes  in  whispered  voice  in,  291, 

292 

classification  of,  275,  278 
cracked-pot  resonance  in,  290 
diminished  intensity  of  pulmonary 

resonance  in,  290 
flatness  of  thorax  in,  289 
inspection  in,  288 
institutions  for,  697 
palpation  in,  289 
percussion  in,  289 
physical  signs  in,  288 
prolonged  journeys  in,  742 
rales  in,  292 

relation  of,  to  society,  679 
respiratory  sounds  in,  291 
tympanitic  resonance  in,  290 
vocal  resonance  in,  292 
Aerarium  in  treatment,  764 
Age.     See  Congenital  method  of  infection. 

Chapter  V. 
Behring's  theory  regarding  infection 

at  early  age,  87,  518 
difficulties  of  treatment  at  early  age, 

754 
frequency  of  tuberculosis  at  early  age, 

68,  69 

general   conditions  influencing  infec- 
tion at  early  age,  111,  112,  113 
influence  of,  116,  387 

in  prognosis,  387,  388,  389 
localization  of  tuberculous  lesions  at 

early  age,  72 

mortality  statistics  of  Denver  Health 
Department  relative  to  early  age, 

opportunities   for    infection  at  early 

age,  87,  92 
percentage  of  cutaneous  reactions  at 

early  age,  317 


Age,     Statistical    data   regarding   mor- 
tality rate  at  different  ages,  69,  70, 
71,  72,  73 
value  of  cutaneous  and  percutaneous 

tests  in  children,  317 
Agnes  Memorial  Sanatorium,  838 
Aids,  special,  to  diagnosis,  306 
Aiken,  S.  C.,  climate  of,  832 
Air  hunger  in  initial  pneumothorax,  150 
in  valvular  form  of  pneumothorax. 

481 

injection  of,  in  tuberculosis  of  peri- 
toneum, 512 

Air-passages,  bronchial  glands  in,  in 
tuberculosis  of  mediastinal  glands, 
529 

diseases  of,  prognostic  import,  403 
Alantier's  tuberculin  test,  320 
Albuminuria  complicating  tuberculosis, 

661 

paratuberculous,  661 
Alcohol  in  heart  weakness,  853 
in  pulmonary  hemorrhage,  862 
in  treatment,  784 

sponging  with,  in  night-sweats,  851 
Alcohol-fast  bacilli,  39 
Alcoholism  and  meningeal  tuberculosis, 

430 

Ale  in  insomnia,  852 
Alimentary  tract,  infection  through,  84 
tuberculosis  of,  570 
anatomic  factors,  570 
etiology,  570 
Alkaline  remedies  in  digestive  disorders, 

849 
solutions   in    tuberculosis    of    larynx, 

651 

Altitude,  influence  of,  on  body,  817 
on  nervous  system,  819 
on  pulmonary  hemorrhage,  181 
on  red  blood-corpuscles,  817 
on  respiratory  rate,  818 
on  tissue  change,  817 
return  home  after  residence  in,  842 
variations  in  blood-pressure  at,  818 
Alypin  in  tuberculosis  of  bladder,  616 
American  Indians,  prognosis  in,  390 

tuberculosis  in,  98,  115 
Americans,  prognosis  in,  392 
Amphoric  resonance,  245 

in  advanced  cases,  290 
respiration,     changes    in    pitch    and 

quality,  264 
voice,  272 
Amputation  in  tuberculosis  of  bones  and 

joints,  568 
Amyl  nitrite  in  pulmonary  hemorrhage, 

861 

Anaphylaxis,  881 
Anastomosis,  intestinal,  in  tuberculosis 

of  intestine,  580 
Anatomic  changes  in  meningeal  form  of 

miliary  tuberculosis,  430 
in  tuberculosis  of  pericardium,  495 
of  peritoneum,  504 
of  pleura,  447 
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Anatomic   changes   producing  displace- 
ment of  organs  in   tuberculosis   of 
pleura,  454 
conditions  in  tuberculosis  of  larynx, 

597 
considerations  in  tuberculosis  of  bones 

and  joints,  544 

data  concerning  tuberculosis  of  blad- 
der, 614 

of  epididymis  and  testis,  621 
of  genito-urinary  tract,  597 
of  kidney,  601 
factors  concerning  tuberculosis  of  ear, 

654 

of  nose,  656 
in  tuberculosis  of  alimentary  tract. 

570 
features  pertaining  to  tuberculosis  of 

appendix,  581 
of  intestine,  577 

types  of  tuberculosis  of  skin,  637 
wart,  628 
Anatomy,    acute    pneumonic    phthisis, 

lobar,  129 
lobular,  129 
chronic  caseofibroid  phthisis,  130 

fibroid  phthisis,  133 
gross  appearances,  126 
histologic,  120 

tuberculosis  of  bones  and  joints,  547 
localization  of  initial  anatomic  lesions 

at  apex,  79,  133,  134,  135 
miliary  tuberculosis,  129,  417 
pathologic,  117 
Anemic  onset,  142 

Aneurysm,  aortic,  Rontgen  rays  simu- 
lating, 337 

Animal  food,  inspection  of,  in  prophy- 
laxis, 730 
experiments    on,    diagnostic    import, 

321 

in  congenital  mode  of  infection,  64-74 
in   infection   by   way   of   respiratory 

tract,  74-84 

through  digestive  tract,  84-89 
in  relation  of  human  and  bovine  bacilli, 

47-63 

in  theories  of  immunity,  876—888 
in  tuberculosis  of  skin,  628-641 
inoculation  transmission  of  tubercu- 
losis, 19 

serum  in  pulmonary  hemorrhage,  860 
with  tubercle  bacilli,  36,  42,  43,  44,  45 
Anodyne    remedies    in    digestive    disor- 
ders, 849 

Anorexia  as  contraindication  to    exces- 
sive feeding,  787 
Antibodies,  877 
Antiseptic  inhalations  in  tuberculosis  of 

larynx,  651 

Antiseptics  in  diarrhea,  850 
Antistreptococcic    serum    in    mixed    in- 
fection, 665 
Antitrophins,  888 

Antituberculosis  societies,  formation  of, 
prophylaxis  and,  710,  711,  712 


I   Anus,  fistula  of,  relation  to  pulmonary 

tuberculosis,  595 
i   Aorta,  atheroma  in,  173 
Aortic   aneurysm,   Rontgen  rays  simu- 
lating, 337 
Apex    of    heart,    cardiac    impulse    at, 

changes  in,  228 
of   lung,    localization   of   tuberculous 

lesions  at,  79,  133,  134,  135 
Apical  rales,  diagnostic  import,  303,  304 
shrinkage  in  cases  with  moderate  in- 
volvement, 284 

Apices  during  respiration,  differences  in 
translucency    of,    Rontgen  rays  in 
determining,  323 
general      considerations      concerning 

physical  signs  at,  273,  274 
normal  disparity  at,  in  palpation,  231 
between,  in  auscultation,  257 

in  percussion,  240 

signs  at,  in  cases  with  moderate  in- 
volvement, 282-288 
in  incipient  cases,  278,  279,  280,  281 
Appendicitis   and  tuberculosis  of  peri- 
toneum, differentiation,  510 
tuberculous,  581.     See  also  Vermiform 

Appendix,  tuberculosis  of. 
Appendix,   vermiform.     See    Vermiform 

appendix. 
Appetite,  loss  of,  as  contraindication  to 

excessive  feeding,  787 
referable  to  digestive  apparatus,  182 
symptom  of  dyspeptic  onset,  142 
Area  of  cardiac  dulness,  241 

flatness,  242 

of  involvement,  influence  of,  on  prog- 
nosis, 399 

moisture  in,  influence  of,  on  prog- 
nosis, 400 

Aristol  in  tuberculosis  of  larynx,  651 
Arizona,  climate  of,  832 
Arms,  inspection  of,  229 
Aromatic  spirits  of  ammonia  in  heart 

weakness,  853 
Arrest,    apparent    total,    definition    of, 

277 

Arrested  cases,  physical  signs  in,  276,  282 
Arrhythmia,  168 
Arsenic  in  phthisis,  868 
Arterial  tension,  diminution   of   blood- 
pressure,  167 
in  high  altitudes,  818 
increased,    in    pulmonary    hemor- 
rhage, 176 
low,  168 

reduction  of,  in  treatment  of  pul- 
monary   hemorrhage,    853,    857, 
_  858,  859,  861 
Arteriosclerosis,  173 

prognostic  import,  403 
Arthritis  with  gelatinous  effusion,  562 

with  rice  bodies,  562 
Artificial  cough,  247 

immunity,  production  of,  882 
pneumothorax,  production  of,  in  pul- 
monary hemorrhage,  874 
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Artificial    pneumothorax  in  pulmonary 

tuberculosis,  870,  874 
Arytenpids,  involvement  of,   in  tuber- 
culosis of  larynx,  645 
Asheville,  N.  C.,  climate  of,  831 
Asphyxiation  from   pulmonary  hemor- 
rhage, 179 
Aspiration    in     glandular    tuberculosis, 

539 

in  pneumopyothorax,  488 
in  pneumothorax,  486 
in  tuberculosis  of  pericardium,  502 
of  peritoneum,  512,  513 
of  pleura,   converting  serous  effu- 
sion   into    purulent     effusion, 
469 

indications  for  and  against,  464 
rules  for,  466 

Aspiratpry  needle  in  diagnosis  of  tuber- 
culosis of  pleura,  460 
Asthmatic  breathing,  259,  260 
Atheroma  of  aorta,  173 
Athletes,  tuberculosis  in,  114 
Atrophic  changes  in  muscles  of  limb  in 

tuberculosis  of  hip-joint,  559 
Atropin  in  night-sweats,  852 
in  pneumothorax,  485 
in  pulmonary  hemorrhage,  862 
Aufrecht's    theory    as    to    entrance    of 

tubercle  bacillus,  134 
Aural  tuberculosis,  652 
Auscultation,  247 

condition  of  skin  as  affecting,  254 
direct  or  immediate  method,  247 
examination  of  symmetric  regions  in, 

254 

in  advanced  cases,  291 
in  incipient  cases,  279 
in  pathologic  conditions,  259 
indirect  method,  248 
manner  of,  247 
of  bronchial  respiration,  255 
of  chest,  254 

of  respiratory  sounds,  254 
of  tubular  respiration,  255 
of  vesicular  respiration,  255,  256 
position  of  physician  in,  253 
power  of  concentration  of  examiner 

in,  254 
rules  for,  253 

with  stethoscope,  248,  249 
Auscultatory     signs     in     pneumopyo- 
thorax, 488 
in  pneumothorax,  483 
in  tuberculosis  of  mediastinal  glands, 

528 

of  pleura,  453 

Auscultatpry-percussion  in  diagnosis  and 
tabulation    of     apical     involvement, 
287 
Australia,    compulsory    notification    in, 

Avian   bacillus,    conversion    of   bovine 

bacillus  into,  61 
Avian    tubercle    bacillus     and    human 

tubercle  bacillus,  relation,  35 


BABINSKI'S  sign  in  meningeal  tubercu- 
losis in  children,  435 
Baccelli's  sign  in  tuberculosis  of  pleura, 

454 

Bacillen  emulsion,  884 
Bacillus,  acid-resisting,  38 

in  butter,  43 
avian,  conversion  of  bovine  bacillus 

into,  61 
bovine,    conversion    of     into     avian 

bacillus,  61 
colon,  mixed    infection  produced  by, 

660 

excrement,  45 
grass,  II,  45 
influenza,   mixed  infection   produced 

by,  660 

lepra,  and  tubercle  bacillus,  differen- 
tiation, 41 
milk,  45 

pseudotubercle,  38 
timothy-grass,  43 

tubercle,   20.     See  also   Tubercle  ba- 
cillus. 

tuberculoid,  38,  39 

Bacteria  closely  resembling  tubercle  ba- 
cillus, 37 
Bacterial  vaccines,   clinical  application 

of,  893,  896 
in  mixed  infection,  667 

with  persisting  fever,  911-918 
Bacteriotropins,  888 
Barrel  chest,  217 
B.  E.  tuberculin,  884 
Beard,     removal    of,     as    prophylactic 

measure,  693 
Beck's  treatment  of  pneumopyothorax, 

493   m 

Beef-juice  in  treatment,  783 
Behring's    theory    of    tuberculosis    in 

children,  87,  518 

Belgium,  compulsory  notification  in,  687 
Beta-naphthol  bismuth  in  diarrhea,  850 
Bier's  hyperemia  in  cough,  845 

in  tuberculosis  of  joints,  567 
Bismuth  in  diarrhea,  850 

in  digestive  disorders,  849 
Bismuth-vaselin   paste  in   pneumopyo- 
thorax, 493 
in  rectal  fistula,  596 
in  tuberculosis  of  bones  and  joints, 

569 
Bladder,    cystpscopic    examination,    in 

tuberculosis  of  kidney,  607 
tuberculosis  of,  599,  613 
alypin  in,  616 
cocain  in,  616 
corrosive  sublimate  in,  616 
curetment  in,  616 
cystoscopy  in,  615 
cystotomy  in,  617 
diagnosis,  614 
eucain  in,  616 

examination  of  urine  in,  614 
excision  of  ulcers,  617 
frequent  micturition  in,  614 
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Bladder,  tuberculosis  of,  pain  in,  614 
pathologic  changes  in,  614 
primary,  614 
silver  nitrate  in,  616 
symptoms,  614 
treatment,  615 

local,  616 
tuberculin  in,  615 
Blind  external  rectal  fistula,  594 

internal  rectal  fistula,  594 
Blisters  in  tuberculosis  of  pericardium, 

502 

Blood,  diagnostic  import,  299,  383 
in  pleuritic  exudate,  447 
in  sputum,  146 
in  urine  in  tuberculosis  of  bladder,  614 

of  kidney,  603 
pulmonary  hemorrhage,  175 
removal  of,  upon  aspiration  of  peri- 
cardium, 496,  500 
slight  hemoptysis,  176 
Blood-corpuscles,  red,  influence  of  alti- 
tude on,  817 
Blood-pressure,  168 
diminution  of,  167 

in  high  altitudes,  818 
increased,  in  pulmonary  hemorrhage, 

176 

low,  168 

reduction  of,  in  treatment  of  pulmo- 
nary   hemorrhage,   853,    857,    858, 
859,  861 
variations   in,   at  different  altitudes, 

818 

Bones,  tuberculosis  of,  544 
amputation  in,  568 
bismuth- vaselin  paste  in,  569 
clinical  manifestations,  549 
erosion  in,  569 
etiology,  544 
excision  in,  568 

fibrous  tissue  metamorphosis  in,  547 
heredity  as  cause,  546 
iodoformized  wax  in,  569 
methylene-blue  in,  569 
microscopic  pathology,  547 
Mosetig's  iodoformized  mixture  in, 

569 

order  of  frequency,  547 
pathologic  considerations,  544 
prognosis,  550 
symptoms,  early,  549 
trauma  as  cause,  545,  547 
treatment,  562 
hygienic,  562 
local,     non-operative     measures, 

566 

open-air,  563 
surgical,  568 
tuberculin  in,  565,  569 
tuberculous   abscess  in  treatment, 

569 

vaccine  therapy  in,  569 
Bouillon  filtrate,  884 
Boundaries,  apical,  shrinkage  of,  284 
percussion,  240 


Bounding  pulse,  168 

Bovine     bacillus,    conversion    of,    into 

avian  bacillus,  61 
tuberculosis,  35 

and  human  tuberculosis,  relation,  47 
Detre's  differentiation   between  in- 
fection with    human  and  bovine 
bacilli,  60 
differences    between  bovine  bacilli 

and  bacilli  found  among  fish,  35 
relation  of  human  to  bovine  tuber- 
culosis, 47-63,  633,  634 
transition  forms  between  human  and 

bovine  bacilli,  60 

with  reference  to  inspection  of  food- 
supply,  730,  731,  732 
Bowels.     See  Intestine  and  intestinal. 
care    of,    in   pulmonary   hemorrhage, 

858 

Bowies'  stethoscope,  253 
Brandy  in  night-sweats,  851 
Breast,  funnel,  219 
pigeon-,  218 
rachitic,  218 

Breathing.     See  Respiration. 
Brehmer  rest,  706 

Broadbent's  sign   in   adherent  pericar- 
dium, 503 

Bronchial  compression  in  tuberculosis  of 
mediastinal  glands,  physical  signs, 
526 

glands,  compression  of,  in  tuberculo- 
sis of  mediastinal  glands,  528 
detected  by  Rontgen  rays,  337 
in   air-passages   in   tuberculosis   of 

mediastinal  glands,  529 
tuberculosis  of,  518 
irritation,  144 
rales,  dry,  268 
fine  moist,  268 
moist,  266 
respiration,  auscultation  of,  255 

changes  in  pitch  and  quality,  261 
Bronchitic  onset,  141 
Bronchitis,  acute,  complicating  phthisis, 

pain  in,  149 

influence  of  climate  on,  830 
Bronchocavernous  respiration,  263 
Bronchophony,  258,  271 
Bronchopneumonia     after     pulmonary 

hemorrhage,  179 
treatment,  862 
as  affecting  course,  200 
Bronchopneumonic      phthisis,       acute, 

method  of  onset,  137 
Bronchovesicular  respiration,  263 

changes  in  pitch  and  quality,  261 
Buccal  mucous  membrane,  tuberculosis 

of,  570 

Butter,  acid-resisting  bacillus  in,  43 
effect  of,  upon  bacilli,  27 
tubercle  bacillus  in,  43 


CALCAREOUS  metamorphosis  in  tubercu- 
losis of  mediastinal  glands,  529 
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Calcium  lactate  in  pulmonary    hemor- 
rhage, 414,  860 

California,  southern,  climate  of,  832 
Calmette's  experiments,  54,  55,  76,  85 
ophthalmic-tuberculin  reaction,  312 
tuberculin,  884 

Calomel  in  acute  indigestion,  847 
in  diarrhea,  850 
in  intestinal  toxemia,  851 
purge  in  tuberculosis  of  pleura,  463 
Camman's  stethoscope,  249 
Camphor  in  heart  weakness,  853 
Camphoric  acid  in  night-sweats,  852 
Camps,  day  resorts,  706,  707 

night,  707 

Canopy,  sleeping,  in  treatment,  766 
Capillary  dilatations,  229 

pulsation,  229 

Car  for  consumptives,  744-747 
Carbol-fuchsin  solution  in  staining  tu- 
bercle bacillus,  23 
Cardiac  changes  in  heart  itself,  168 
diminution  of  size  of  heart,  168 
displacement  of  heart,  170,  171,  172, 

327,  454-459 
dulness,  area  of,  241 
embarrassment  and  palpitation.     See 

Chapter  XCV. 
flatness,  area  of,  242 
impulse  at  apex,  changes  in,  228 
increase  of  size  of  heart,  168,  169 
weakness,  treatment  of,  852 
Cardiovascular  changes,  227 
Caries  of  spine,  551 

angular  projection  in,  551 
flexibility  of  spine  in,  551 
impaired  mobility  of  spine  in,  551 
pain  in,  551 
Rontgen  rays  in,  552 
stiffness  in,  551 
symptoms  and  signs,  551 
Carotids,  throbbing  of,  229 
Cars,  Pullman,  danger  of  infection  in, 

741 

street,  danger  of  infection  in,  741 
Cartilages,  costal,  resection  of,  in  emphy- 
sema with  fixed  thorax,  874 
Cascara  in  constipation,  849 
Case,  a  particularly  instructive,  410 
Cases,  advanced,  288 

appropriate    for    climatic    change    in 

general,  823 

classification  of,  275-278 
contracted  in  Colorado,  statistics,  106 
groups  of,  illustrating  results  of  tuber-  j 
culin  and  vaccine  therapy,  899,  900, 
901,  903,  905,  906,  907,   909,   910, 
912,  913,  914,  915,  916 
illustrating  difficulty  of  differentiation 
between  dilatation  of  heart  and  peri- 
cardia! effusion,  499 
illustrative,  in  prognosis,  404 
in  differential  diagnosis,  381 
in  good  nutrition,  216,  217,  218,  219 
in  tuberculosis  of  appendix,  587 
inappropriate  for  high  altitudes,  826 


Cases,  incipient,  of  meningeal  tubercu- 
losis, 438,  439,  440 
of  cardiac  dislocation,  454 
of  caries  of  spine,  554,  555 
of  empyema,  472,  473,  474,  475,  476, 

477 

of  glandular  tuberculosis,  424 
of  pneumopyothorax,  488,  491,  492 
of  pneumothorax,  486 
of  pregnancy  in  tuberculosis,  669 
of  primary  tuberculosis  of  larynx,  642 
of  secondary  tuberculosis  of  larynx, 

645,  646 

of  total  arrest  in  young  children,  387 
of  tuberculosis  of  bladder,  617 
of    tuberculosis    of    epididymis    and 

testis,  624 

of  tuberculosis  of  mouth,  tongue,  pal- 
ate, and  tonsils,  571,  572 
simulating  tuberculosis  of  kidney,  604 
with  characteristic  changes  in  fingers, 

161,  162,  163,  164 
with  moderate  involvement,  282 
with  pronounced  apical  shrinkage,  283, 

284,  285,  286,  287 
Caseation,  gross  appearances,  126 
histology,  122,  123,  124 
in  tuberculosis    of    appendix,  hyper- 
plastic  form,  583 
of  epididymis  and  testis,  621 
of  glands.     See  Cervical  and  medias- 

tinal. 

of  kidney,  601,  602 
pathologic  anatomy,  117 
Caseofibroid  phthisis,  chronic,  gross  ap- 
pearances, 130 
Casper's  test  in  tuberculosis  of  kidney, 

610 

Castor  oil  for  moving  bowels  in  pulmo- 
nary hemorrhage,  859 
in  diarrhea,  850 

Catarrh,  chronic,  of  stomach,  184 
Catheterization  in  tuberculosis  of  ear, 

655 

ureteral,  in  tuberculosis  of  kidney,  608 
Cavernous  rale,  269 

respiration,    changes    in    pitch    and 

quality,  262 
voice,  271 

Cavities,  caseofibroid  phthisis,  131, 132 
gross  appearances,  127 
physical  signs  upon  auscultation,  262, 

263,  271,  272,  292 
upon  percussion,  244,  245,  246 
pulmonary,  gross  appearances,  131 
Cells,  epithelioid,  of  tubercle,  121 
giant-  ,  of  tubercle,  121 
lymphoid,  of  tubercle,  121 
mononuclear,  increase  of,  in  sputum, 

diagnostic  import,  306 
pus-,  of  sputum,  tubercle  bacilli  in,  147 
Cellular  elements  in  pleural  effusion,  445 

of  spinal  fluid  in  meningitis,  437 
proliferation  of  tubercle,  121 
Cerebrospinal  meningitis  and  meningeal 
tuberculosis,  differentiation,  435,  437 
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Cervical  adenitis,  tuberculous,  521 
glands,  tuberculosis  of,  521 
abscess  formation  in,  522 
and  adenitis,  differentiation,  523 
and  Hodgkin's  disease,   differen- 
tiation, 523 

and   lymphatic   leukemia,   differ- 
entiation, 523 
course,  522 
diagnosis,  523 
fever  in,  522 
frequency,  519 
phthisis  following,  143 
scrofulous  type  of  face  in,  522 
Character,  influence  of,  on  prognosis,  395 
Chemic  composition  of  tubercle  bacillus, 

33 

Chemotaxis,  878 
Chest.     See  Thorax. 
Chest-wall,  retraction  of,  229 

total  mobilization  of,  by  multiple  rib 

resection,  in  phthisis,  875 
Cheyne-Stokes  type  of  breathing,  212 
Child   labor   in  development  of  tuber- 
culosis, 727 

Children,  death-rate  in,  70,  71,  72 
frequency  of  tuberculosis  in,  69 
from  two  to  six  years  of  age,  symp- 
toms of  meningeal  tuberculosis  in, 
433 
glandular  tuberculosis  in,   frequency, 

519 
prevalence  of  tuberculosis  among,  of 

tuberculous  parents,  73,  74 
primary  intestinal  tuberculosis  in,  54 
tuberculosis  in,  Behring's  theory,  87, 

518 
Chinking  resonance,  245 

signe  du  sou,  452 

Chloral  hydrate,  sponging  with,  in  night- 
sweats,  851 
Chondrotomy    of    first    rib     in    apical 

tuberculosis,  873 
Choroid,  tuberculosis  of,  658 
Choroidal  tubercle  in  meningeal  tuber- 
culosis,  433 
Chromocystoscopy    in    tuberculosis    of 

kidney,  610 
Chromo-ureter   test   in   tuberculosis   of 

kidney,  610 

Circulars,  distribution  of,  716 
Circulation,  placental,  intra-uterine  in-  ; 

fection  through,  67 
stasis  in,  173 
Circulatory      disturbances,       165.     See   j 

Treatment  of  pulmonary  hemorrhage. 
C  L  tuberculin,  884 

Class     breathing     exercise     in     school- 
children in  prophylaxis,  726 
system,  tuberculosis,  708 
Classification,  275-278 
Climate,  Adirondack  Mountains,  831 
affirmative  evidence  in  favor  of,  811 
Aiken,  S.  C.,  832 
Arizona,  832 
Asheville,  N.  C.,  831 


Climate,  cases  appropriate  for  change^ in, 

823 

change  of,  influence,  on  prognosis,*397 
chemic  and  bacteriologic  purity  of  air, 

Colorado,  833 
Springs,  839 
definition  of,  811 
demand  for  heat-production,  813 
Denver,  834 
diminished  atmospheric  pressure,  816, 

817 

errors  of  judgment  in  selection  of,  810 
Estes  Park,  841 
Florida,  832 

in  treatment,  clinical  testimony,  820 
physiologic  considerations,  813 
role  of,  808 
influence  of,  104 
on  bronchitis,  830 
on  fever,  830 
on  functions,  813 
on  heart  disease,  828 
on  kidney  disease,  828 
on  insomnia,  193 
on  metabolism,  813 
on  nervous  disturbances,  193 
on  pulmonary  hemorrhage,  181,  830 
on  tissue  change,  813 
moisture,  814 
New  Mexico,  833 
popular  localities,  831 
response  of  organism  determines  fit- 
ness of  individual  to,  816 
selection  of,  considerations  relative  to, 

826 

southern  California,  832 
Texas,  833 

two    arguments   advanced    by   oppo- 
nents of,  808 
variability  of,  816 
wind,  815 

Clothing  of  school-children  in  prophy- 
laxis, 726 

Clubbed  fingers,  161 
Cocain  in  cough,  844 
in  tuberculosis  of  bladder,  616 

of  larynx,  651 
Codein  in  cough,  846 
Cod-liver  oil  in  glandular  tuberculosis, 

537 

in  phthisis,  869 

Cog-wheel  respiration,  213,  259,  265 
diagnostic  import,  304 
in  incipient  cases,  280 
Coin  sign  in  pneumothorax,  484 
Cold  applications  in  pulmonary  hemor- 
rhage, 864 

effect  of,  on  tubercle  bacillus,  30 
influence  of,  upon  demand  for  heat- 
production,  813 

Colitis,  mucous,  treatment  of,  850 
Colon  bacillus,  illustrative  case  of,  604 
mixed  infection  produced  by,  660 
Color  of  face,  211 
Colorado,  climate  of,  833 
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Colorado  Springs,  climate  of,  839 

tuberculosis  indigenous  in,  extent  of, 

105,  106 

Comfort  and  shelter  in  open-air  exist- 
ence, 766 

Commercial     establishments,     hygienic 
construction     and     sanitary     super- 
vision, in  prophylaxis,  734 
Communicability  of  tuberculosis,  680 
Complemental  space  of  Gerhardt,  241 
Complexion,  165 
Complications,  417 

non-tuberculous,  659 
Compression,  bronchial,  526 

in  tuberculosis  of  mediastinal  glands, 

528 

physical  signs,  526 

of  recurrent  laryngeal  nerve  in  tuber- 
culosis of  mediastinal  glands,  527 
tracheal,  in   tuberculosis    of   medias- 
tinal glands,  physical  signs,  526 
Compulsory  notification,  684 
in  Australia,  687 
in  Belgium,  687 
in  Denmark,  687 
in  England,  686 
in  Finland,  689 
in  France,  688 
in  Germany,  688 
in  Holland,  687 
in  Hungary,  689 
in  Ireland,  686 
in  New  York,  685 
in  Norway,  687 
in  Roumania,  687 
in  Sweden,  688 
in  Switzerland,  687 
registration,  684 
Congenital  infection,  64 
Congestion  of  lungs,  hypostatic,  173 

passive,  173 

Conglomerate  tubercle,  120,  124 
Congress,  International,  on  Tuberculo- 
sis, educational  benefits  from,  713 
Conjunctiva,  tuberculosis  of,  658 
Consolidation,  pneumonic,  127 
Consonating  rales,  267 
Constipation,  cascara  in,  849 
hot  water  in,  849 
Hunyadi  water  in,  849 
sodium  phosphate  in,  849 
sweet-oil  enema  in,  849 
treatment  of,  849 
Contamination  of  milk,  danger  from,  724, 

730 

Control,  administrative,  728 
Conveyances,  public  hygienic  construc- 
tion and  sanitary  supervision,  734 
transportation  of  consumptives  in, 

740 
Cornage  in  tuberculosis  of  mediastinal 

glands,  526 

Cornea,  tuberculosis  of,  658 
Corpuscle,  tubercle,  19 
Corrosive  sublimate  in  tuberculosis  of 
bladder,  617 


Costal  cartilages,  resection  of,  in  empy- 

ema  with  fixed  thorax,  874 
Cough,  143 
artificial,  247 
Bier's  hyperemia  in,  845 
change  in  position  as  affecting,  844 
cocain  in,  844 
codein  in,  846 

counter-irritation  over  sternum  for,  846 
diagnostic  import,  299 
heroin  in,  846 
hot  water  in,  845 
in  recognition  of  rales,  265 
in  tuberculosis  of  larynx,  647 

treatment,  652 

in  typhoid  type  of  miliary  tubercu- 
losis, 425 
inhalations  for,  846 

steam,  846 
morphin  in,  846 
of   incipient   tuberculosis,    diagnostic 

import,  300 

opium  preparations  in,  846 
paroxysmal,  145,  150 
prognostic  import,  403 
rest  in  treatment  of,  844 
stomach,  184 

subjective  control  of,  by  patient,  846 
suppression  of,  in  treatment  of  pul- 
monary hemorrhage,  858 
syrup  of  hydriodic  acid  in,  846 
treatment,  842 

vomiting  associated  with,  145 
Wise's  method  of  artificial  hyperemia 

in,  845 

Counterirritation  in  glandular  tubercu- 
losis, 537 

of  sternum  for  cough,  846 
Course,  198 
Cracked-pot  resonance,  236,  245,  483 

in  advanced  cases,  290 
Crackling  vesicular  rales,  267 
Creasote,  action  of,  on  tubercle  bacillus, 

32 

in  diarrhea,  850 
in  phthisis,  868 
Crepitant  rales,  267,  268 

returning,  268 
Crude  tubercle,  124 
Cry,  hydrocephalic,  434 
Cryoscopy  in  tuberculosis  of  kidney,  610 
Cupping,  dry,  in  tuberculosis  of  pleura, 

463 
Curability    of   tuberculosis,    society   in 

relation  to,  681 
Cure,  day,  706 

of- tuberculosis,  748 

Curetment  in  glandular  tuberculosis,  540 
in  tuberculosis  of  bladder,  616 
of  larynx,  651 
of  prostate,  620 
of  skin,  641 

Curved  finger-nails,  161 
Cutaneous  tuberculin  test,  309 
differential,  311 
von  Pirquet's  method,  309 
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Cutireactipn  tuberculin  test,  311 
Cyanosis  in  pulmonary  type  of  miliary 

tuberculosis,  422 
of  face,  211 
Cystoscopic  examination  of  bladder  in 

tuberculosis  of  kidney,  607 
Cystoscopy  in  tuberculosis  of  bladder, 

615 
Cystotomy  in  tuberculosis   of   bladder, 

617 
Cytology    in    diagnosis    of    meningeal 

tuberculosis,  437 
of  tuberculosis  of  pleura,  445 


DAY  cure,  706 

resort,  706 

Death,  modes  of,  206 
Death-rate  in  children,  70 
Death-rattle,  266 
Decortication   of   lung   in   pneumopyo- 

thorax,  493 

Degenerative  change  in  tubercle,  122 
Delonne's     operation    in    pneumopyo- 

thorax,  493 
Delusions,  190 

Denison's  sleeping  canopy,  766 
Denmark,    compulsory   notification    in, 

687 

Denver,  climate  of,  834 
Denys'  tuberculin,  884 
Depression,  circumscribed,  of  chest,'  224 
Descent  of  diaphragm,  Rontgen  rays  in 

detecting,  323 

Detail,    infinite,    regard    for,    in    treat- 
ment, 750 
regard  for,  in  treatment  of  pulmonary 

hemorrhage,  856 
Detre's  differentiation  between  infection 

with  human  and  bovine  bacilli,  60 
modification  of  von  Pirquet's  method 

of  tuberculin  test,  311 
Diagnosis,  293 

absence  of  eosinophiles  in  sputum,  306 

acceleration  of  pulse,  302 

acquired  predisposition,  296 

aids,  306 

apical  rales,  303,  304 

association  with  consumptive,  296 

duration  of  period,  297 
changes  in  spoken  voice,  303 

in  whispered  voice,  303 
cog-wheel  respiration,  304 
cough,  299 
differential,  380 

of  chronic  influenza,  381 

of  miner's  phthisis,  380 

of  pneumonia,  381 

of  pulmonary  hemorrhage,  incident 

to  other  causes,  383 
syphilis,  382 
disposal  of  sputum,  297 
early,  293 

elastic  fibers  in  sputum,  306 
examination  of  sputum,  304 
experiments  on  animals,  321 


Diagnosis,  exploration  of  thorax,  302 

exploratory  puncture  in  pleural  effu- 
sion, 471 

family  history,  295 

fever,  301 

hoarseness,  300 

increase     of     mononuclear     cells     in 
sputum,  306 

influenza,  298 

intensification  of  whispered  voice,  303 

loss  of  weight,  300 

lymphocytes  in  sputum,  306 

malaria,  298 

measles,  298 

of  acute  pneumothorax,  484 

of  bone  and  joint  tuberculosis,  549,  550 

of  caries  of  spine,  551 

of  general  miliary  tuberculosis,  419 

of  hip-joint  tuberculosis,  556,  557,  558. 
559 

of  meningeal  tuberculosis,  436 

of  mixed  infection  or  general  miliary 
tuberculosis,  664 

of  pleural  effusion  in  pulmonary  in- 
valids, 459 

of  pneumopyothorax,  488 

of  pulmonary  tuberculosis,  293 

of  pulmonary  type  of  miliary  tubercu- 
losis, 419,  420,  422 

of  tuberculosis  of  the  appendix,  583, 
584 

of  tuberculosis  of  the  bladder,  614 

of  tuberculosis  of  the  epididymis  and 
testis,  622,  623 

of  tuberculosis  of  intestine,  579,  580 

of  tuberculosis  of  the  kidney,  606,  610 

of  tuberculosis  of  knee-joint,  562 

of  tuberculosis  of  the  larynx,  648 

of  tuberculosis  of  mediastinal  glands, 
525,  526,  527,  528 

of  tuberculosis  of  the  peritoneum,  509 

of  tuberculous  cervical  adenitis,  522, 
523 

of  tuberculous  pericardial  effusion,  499 

of  typhoid  fever,  298,  419,  424 

of  various  forms  of  cutaneous  tuber- 
culosis, 637,  638,  639,  640 

opportunities  for  infection,  296 

opsonic  index,  322 

orthodiagraph,  323 

pleurisy,  298 

pneumonia,  298 

present  condition,  299 

previous,  diagnostic  import,  298 
diseases,  298 

provisional  factors,  295 

pulmonary  hemorrhage,  299 

rales,  303 

respiratory  sounds,  303 

Rontgen  rays,  323-379 

in  displacement  of  heart,  327 
in  incipient  cases,  325 
in  pneumopyothorax,  348 
in  pulmonary  excavation,  334 

roughened  respiration,  303 

serum,  321 
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Diagnosis,  temperature,  301 
tuberculin  tests,  307 
Alantier's,  320 
Calmette's  method,  312 
cutaneous  method,  309 
cutireaction,  311 
dangers  from,  313 
differential     cutaneous     method, 

311 

intradermal  method,  311 
methods  of  ,307 

comparative  value,  316 
ophthalmic  reaction,  312 
Oppenheim's  urethral  reaction, 

320 

percutaneous  method,  310 
subcutaneous  method,  307 
Wolff-Eisner  method,  312 
typhoid  fever,  298 

von  Pirquet's  cutaneous  method,  309 
whooping-cough,  298        • 
Diaphragm,   descent  of,   Rontgen  rays 

in  detecting,  323 
Diarrhea,  185 

antiseptics  in,  850 
beta-naphthol  bismuth  in,  850 
bismuth  in,  850 
calomel  in,  850 
castor  oil  in,  850 
creasote  in,  850 

in  intestinal  tuberculosis,  186,  579 
lead  acetate  in,  850 
menthol  in,  850 
opium  in,  850 
silver  nitrate  in,  850 
starch  enema  in,  850 
swallowing  of  sputum  as  cause,  186 
tannalbin  in,  850 
tannigen  in,  850 
treatment  of,  849 
Diet,    contraindications    for    excessive 

feeding,  785 

regulation  of,  in  treatment,  777 
Differential  diagnosis,  380 
of  chronic  influenza,  381 
of  miner's  phthisis,  380 
of  pneumonia,  381 
of  pulmonary  hemorrhage,  383 

syphilis,  382 

Digestion,   contraindications  for  exces- 
sive feeding,  785 

Digestive   apparatus,    symptoms    refer- 
able to,  182 

disorders,  alkaline  remedies  in,  849 
anodyne  remedies  in,  849 
bismuth  in,  849 
bitter  tonics  in,  849 
functional,  treatment  of,  848 
ingluvin  in,  849 
magnesia  in,  849 

nervous,  as  contraindication  to  ex- 
cessive feeding,  787,  788 
mix  vomica  in,  849 
opium  in,  849 
prognostic  import,  403 
sodium  bicarbonate  in,  849 


Digestive    disorders,    structural,    treat- 
ment of,  847 
strychnin  in,  849 
treatment,  846 
tract,  infection  through,  84 
Digitalis  in  heart  weakness,  853 

in  pulmonary  hemorrhage,  859 
Dilatation,  capillary,  229 

of  heart,  172 
Discission    of    pleura    in    pneumopyo- 

thorax,  493 
Disease,  influence  of,  upon  tuberculous 

infection,  116 
previous,    as    a    factor  in    prognosis. 

393 

considerations  pertaining  to,  in  prog- 
nosis, 398 

diagnostic  significance  of,  298 
Disinfection  of  sick-room,  694 
Dispensary,  705 
Displacement  of  heart,  170 

in  adherent  pericardium,  504 
in  tuberculosis  of  pleura,  454 
Rontgen  rays  in  diagnosing,  327 
subjective  symptoms,  172 
sudden,  171 
upward,  171 
to  left,  171 
to  right,  171 

of  organs  in  tuberculosis  of  pleura,  454 
Disposal    of    sputum     as     feature     of 

prophylaxis,  692,  693 
diagnostic  import,  297 
Disposition,  influence  of,  on  prognosis, 

394 
Distribution   of   educational   literature,. 

effective  manner,  716 
of  tubercle  bacillus,  89 
Diuretin  in  intestinal  toxemia,  851 
Domiciliary  visitation,  708 
Dosage  of  tuberculin,  894 
Drainage,  siphon,  in  pneumopyothorax^ 

488 

Droplet  infection,  75 
Drugs,  866 

in  pulmonary  hemorrhage,  859 
Dry  bronchial  rales,  268 

cupping  in  tuberculosis  of  pleura,  463 
friction  rdles  in  pulmonary  type  of 

miliary  tuberculosis,  423 
in    tuberculosis    of    pericardium, 

497,  499 

pleural  rales,  269,  453 
tracheal  rales,  266 
vesicular  rales,  267 
Dulness,  apical,  in  cases  with  moderate 

involvement,  283 
cardiac,  area  of,  241 
in  tuberculosis  of  pericardium,  498 
percussion,  242,  243 

in  tuberculosis  of  mediastinal  glands, 

528 

Duration,  200 
changes  in,  264 

of  auscultation  in  midst  of  pathologic 
conditions,  259 
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Duration  of   auscultatory  sounds.     See 

Auscultation  of  normal  chest. 
of  percussion  sound,  234 
Dysmenorrhea,   influence  of   tuberculin 

treatment  on,  197 
Dyspepsia,  nervous,  185 
Dyspeptic  type,  142 
Dysphagia  in  tuberculosis  of  larynx,  647 

method  of  taking  food  in,  648 
Dyspnea,  151 

following  pulmonary  hemorrhage,  153 
in  acute  miliary  tuberculosis,  153 
.  in  pulmonary  type  of  miliary  tuber- 
culosis, 422 

EAR,  tuberculosis  of,  652 
aconite  in,  655 
catheterization  in,  655 
frequency,  654 
hot  salt  solution  in,  655 
involvement  of  mastoid  in,  655 
leeches  in,  655 
onset,  655 
pain  in,  655 
paracentesis  in,  655 
transmission   of   tuberculosis    from 
infection    of    adenoid    struc- 
tures, 654 

from  infection  of  tonsils,  654 
treatment,  655 
Echten  tuberkeln,  45 
Edema  of  face,  212 

of  lungs,  174 

Education  and  supervision,  691 
Educational  benefits  from  International 

Congress  on  Tuberculosis,  713 
literature,  effective  manner  of  distri- 
bution, 716 

Effusion,  pleural,  Rontgen  rays  confirm- 
ing physical  signs,  358 
simulating,  337 
Eggs  in  treatment,  784 
Egophony,  271 

in  tuberculosis  of  pleura,  454 
Ehrlich's  side-chain  theory,  878 
Elastic  fibers  in  sputum,  148 
diagnostic  import,  306 
Electrolysis  in  glandular  tuberculosis,  538 
Emaciation,  159 
Emphysema,  153 

with  fixed  thorax,  resection  of  costal 

cartilages  in,  874 
Emphysematous  chest,  216 

respiration,  259,  260 
Employes,  cooperation  of,    in    prophy- 
laxis, 735,  736,  737 
efficiency  of,  735 
hygienic  conditions  among,  735 
occupation,  736 
social  insurance,  737,  738 
Empyema,  470 

clinical  manifestations,  470 
exploratory  puncture  in,  471 
necessitatis,  470 
treatment  of,  474 
Emulsified  fats  in  phthisis,  869 
59 


Endocarditis,  173 

Ends  of  fingers,  changed  appearance,  161 
Enema,  nutritive,  in  treatment,  784 
starch,  in  diarrhea,  850 
sweet-oil,  in  constipation,  849 
Energy,  conservation  of,  in  treatment, 

754 

nervous,  194 

England,  compulsory  notification  in,  686 
English,  prognosis  in,  392 
Enlargement,    occasional,    of   heart,    in 

pulmonary  tuberculosis,  169 
of  kidney  in  tuberculosis  of  kidney,  604 
of  liver,  173 
Environment,  relation  of,  to  infection, 

113,  115 

social,  influence  of,  on  prognosis,  396 
supervision  of,  697 
Eosinophiles,    absence    of,    in    sputum, 

diagnostic  import,  306 
Epididymectomy  in  tuberculosis  of  epi- 

didymis  and  testis,  624 
Epididymis,  tuberculosis  of,  599,  621 
acute,  622 
chronic,  622 
diagnosis,  622 
epididymectomy  in,  624 
etiology,  621 
hydrocele  in,  622 
iodoform  in,  623 
orchidectomy  in,  624 
pain  in,  622 
pathologic  changes,  621 
prognosis,  623 
treatment,  623 
surgical,  623 

Epigastric  pulsation,  229 
Epiglottis,  involvement  of,  in  tubercu- 
losis of  larynx,  645 
tuberculosis  of,  648 
turban-shaped,     in     tuberculosis     of 

larynx,  648 

Epithelioid  cells  of  tubercle,  121 
Epithelioma   and   tuberculosis  of  skin,. 

differentiation,  639 
Erasion   in   tuberculosis   of  bones   and: 

joints,  569 

Ergot  in  pulmonary  hemorrhage,  859 
Erythrocytes,  influence  of  altitude  on, 

817 

Esophagus,  tuberculosis  of,  573 
Estes  Park,  climate  of,  841 
Eucain  in  tuberculosis  of  bladder,  616 

of  larynx,  651 

Examination,  cystoscppic,  607,  615 
of  cerebrospinal  fluid,  437 
of  feces,  32,  40,  89,  91,  579 
of  serous  exudate,  444 
of  sputum,  diagnostic  import,  304 
of  urine,  603,  614 
Excision  in  glandular  tuberculosis,  540 

recurrence  after,  543 
in  rectal  fistula,  597 
in  tuberculosis  of  bones  and  joints,  568 
of  intestine  in  tuberculosis  of  intes- 
tine, 580 
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Excision  of  prostate  in  tuberculosis  of 

prostate,  620 

of  ulcers  in  tuberculosis  of  bladder,  617 
Excrement  bacillus,  45 
Exercise   and    opsonic    index,    relation 

of,  759 

in  cardiac  weakness,  853 
in  treatment  of  tuberculosis,  755 
Exhibitions,     instructions     in     prophy- 
laxis through,  718 

Expectoration,  145.     See  also  Sputum.  ^ 
Experiments  upon   animals,    diagnostic 

import,  321 
in    congenital    mode    of    infection, 

64-74 
in  infection  by  way  of  respiratory 

tract,  74-84 

through  digestive  tract,  84-89 
in  relation  of  human  and  bovine 

bacilli,  47-63 

in  theories  of  immunity,  876-888 
in  tuberculosis  of  skin,  628-641 
inoculation  transmission  of  tuber- 
culosis, 19 
with  tubercle  bacilli,  36,  42,  43,  44, 

45 
Expiration,  prolongation  of,  265,  292 

sounds,  256 

Exploration  of  thorax,    diagnostic   im- 
port, 302 

Exploratory  puncture  in  empyema,  471 
Extension  of  material  aid  according  to 
varying   needs   and   requirements   of 
differing  classes,  696 
Extremities,  ligation  of,  in  pulmonary 

hemorrhage,  865 
Exudate,    inflammatory,    in    meningeal 

tuberculosis,  430 
-Eye,  dangers  to,  after  use  of  ophthalmic 

tuberculin  reaction,  313 
tuberculosis  of,  657 


FACE,  appearance  of,  211,  288,  289 
color  of,  211 
cyanosis  of,  211 
edema  of,  212 
scrofulous  type  of,  in  tuberculosis  of 

cervical  glands,  522 
Facial  aspect,  165 

Factories,  hygienic  construction  and 
sanitary  supervision,  in  prophy- 
laxis, 734 

Fallopian  tubes,  tuberculosis  of,  599,  626 
pathologic  changes,  627 
prognosis,  627 
symptoms,  627 
treatment,  628 

Family  history.     See  Hereditary  trans- 
mission. 

diagnostic  import,  295 
influence  of,  on  prognosis,  392 
inherited  predisposition  as  influenc- 
ing infection   after   exposure   to 
tubercle  bacillus,  111 
Fatigue,  avoidance  of,  in  treatment,  755 


Fats,  emulsified,  in  phthisis,  869 
Feces,  animal,  tubercle  bacillus   in,  32, 

40,  89,  579 

tubercle  bacillus  in,  91 
Feeding,  excessive,  in  treatment,  778 

anorexia  as  contraindication  to. 

787 

contraindications  for,  785 
disorders  of  digestion  as  contra- 
indication for,  787 
fever    as     contraindication     for, 

785 

importance   of,  in  individual  in- 
stances, 778 

loss  of  appetite  as  contraindica- 
tion for,  787 
nausea    as    contraindication    to, 

787 
nervous    digestive    disorders    as 

contraindication  to,  787,  788 
vomiting  as  contraindication  to, 

787 
mathematical    precision    in,     caloric 

values,  779 
organic  changes  in  digestive  tract  as 

contraindication,  787 
standard     diet,     impracticability    of, 

779,  780,  781 
Fetal  tuberculosis,  67 
Fever,  153.     See  Mixed  infection,  659- 

664 
absorption    of    toxins    of    secondary 

microorganisms,  662 
of  tubercle  bacillus,  662 
of  toxic  products,  154 
as  contraindication  to  excessive  feed- 
ing, 785 

clinical  types,  156 
diagnostic  import,  301 
effect  of  rest  on,  155 
hectic,  156 

in  pulmonary  type  of  miliary  tuber- 
culosis, 422 
in  tuberculosis  of  cervical  glands,  522 

of  pleura,  449 

in  typhoid  type  of  miliary  tubercu- 
losis, 425 

influence  of  climate  on,  830 
of  absorption,  156 
prognostic  import,  402 
relation  of,  to  general  nutrition,  160 
temperature  during,  156 
Fibers,  elastic,  in  sputum,  148 
diagnostic  import,  306 
Fibroid  phthisis,  201 

chronic,  gross  appearances,  133 
physical  signs,  202 
symptoms,  201 

Fibrous  tissue,  proliferation.     See  His- 
tology, 123,  124 
hyperplasia  in  chronic  caseofibroid 

phthisis,  130,  132 
metamorphosis  in  tuberculosis     of 

bones  and  joints,  547 
proliferation  of,  influence,  on  prog- 
nosis, 401 
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Financial    condition,    influence    of,    on 

prognosis,  395 
Finger,  hammer,  manner  in  which  blow 

is  dealt,  237 
pleximeter,  position  of,  in  percussion, 

236 

Finger-nails,  curved,  161 
Fingers,  clubbed,  161 

ends  of,  changed  appearance,  161 
shape  of,  161 

Finland,  compulsory  notification  in,  689 
Finsen  light  in  tuberculosis  of  skin,  641 
Fistula  in  ano,   relation  of,   to  pulmo- 
nary tuberculosis,  595 
rectal,  594.     See  also  Rectal  fistula. 
Fixation  of  costal  cartilages.     See  Surgi- 
cal procedures,  873,  874 
of  ribs  in  tuberculosis  of  pleura,  463 
Flat  chest,  215 

Woods  Hutchinson's  studies,  275 
Flatness,  cardiac,  area  of,  242 
of  thorax  in  advanced  cases,  289 
percussion  resonance,  absence  of,  243 
Flaxseed    poultice    in    tuberculosis    of 

pleura,  463 

Flies,  food  infection  by,  88 
in  dissemination  of  tubercle  bacillus, 

88 

Florida,  climate  of,  832 
Food.     See  Regulation  of  Diet. 

animal,  inspection  of,  in  prophylaxis, 

730 
character   of,   to   be   substituted  for 

human  milk,  723 
infection  by  flies,  88 
transmission  of  tubercle  bacilli  in,  84 
Food-supply,  inspection  of,  in  prophy- 
laxis, 730 

Foot-bath,  mustard,  in  insomnia,  852 
Formaldehyd  in  tuberculosis  of  larynx, 

651 

Fowler's  solution  in  glandular  tubercu- 
losis, 537 
in  phthisis,  868 
Fragments  of  Spengler,  27 
France,  compulsory  notification  in,  688 
Fremitus,  vocal,  230 
absence  of,  231 
decreased,  231 
in  pneumothorax,  483 
increased,  231 
Friction  rales,  pleural,  269 
rub,  269 
sounds  in  pulmonary  type  of  miliary 

tuberculosis,  423 

in  tuberculosis  of  pericardium,  499 
in  tuberculosis  of  pleura,  453 
pericardial,  232 
pleural,  232 

to-and-fro,  in  tuberculosis  of  peri- 
cardium, 497 

Friedreich's     sign     in     adherent     peri- 
cardium, 504 

Friendly  visitors  in  house  visitation,  708 
Full  pulse,  168,176 
Functions,  influence  of  climate  on,  813 


Funnel  breast,  219 
Furniture  of  sick-room,  694 


GABBETT'S  method  of  staining  tubercle 

bacillus,  24 

Galloping  consumption,  137 
Gardiner  tent  in  treatment,  770 
Gastrpptosis,  184 

Gelatin  in  pulmonary  hemorrhage,  860 
iodized,  in  tuberculosis  of  peritoneum, 

513 
Genital   tract,   female,   tuberculosis   of. 

626 

treatment,  628 

Genito-urinary  tract,   symptoms  refer- 
able to,  195 
tuberculosis  of,  597 
etiology,  597 
in  children,  600 
primary,  597 

Geographic  position,  influence  of,  104 
Gerhardt's  change  of  pitch,  246 

complemental  space,  241 
Germans,  prognosis  in,  392 
Germany,  compulsory  notification  in, 

688 

Giant-cells  of  tubercle,  121 
Glands,    bronchial,    compression   of,    in 
tuberculosis  of  mediastinal  glands, 
528 

detected  by  Rontgen  rays,  337 
in  air-passages,   in  tuberculosis  of 

mediastinal  glands,  529 
tuberculosis  of,  518 
cervical,  tuberculosis  of,  521 
abscess  formation  in,  522 
and    cervical    adenitis,    differen- 
tiation, 523 

and  Hodgkin's  disease,   differen- 
tiation, 523 

and  lymphatic  leukemia,   differ- 
entiation, 523 
course,  522 
diagnosis,  523 
fever  in,  522 

frequency,  519 

scrofulous  type  of  face  in,  522 
mediastinal,  tuberculosis  of,  525.     See 
also  Mediastinal  glands,  tuberculosis 
of. 

mesenteric,  tuberculosis  of,  531 
retroperitoneal,  tuberculosis  of,  531 
tracheobronchial,  tuberculosis  of,  fre- 
quency, 520 

Glandular  tuberculosis,  514 
aspiration  in,  539 
cod-liver  oil  in,  537 
counterirritation  in,  537 
curetment  in,  540 
electrolysis  in,  538 
excision  in,  540 

recurrence  after,  543 
Fowler's  solution  in,  537 
in  children,  frequency,  70,  71,  72, 
519 
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Glandular  tuberculosis,  incision  in,  539 
iodid  of  iron  in,  537 
iodin  in,  540 
iodoform  in,  539,  540 
iron  preparations  in,  537 
manganese  in,  537 
massage  in,  538 
pathogenesis,  514 
phenol  in,  540 
radium  in,  539 
Rontgen  rays  in,  538 
treatment,  532 
general,  532 
hygienic,  532 
local  measures,  537 

non-operative,  537 
medicinal,  536 
outdoor,  533 
sea-air,  533 

specific  medication,  537 
surgical,  539 
tuberculin  in,  537 
zinc  chlorid  in,  540 
Grancher's  type  of  breathing  in  incipient 

cases,  280 

Granules,  nature  of,  27 
Grass  bacillus  II,  45 
Grocco's  sign  in  tuberculosis  of  pleura, 

451 

Gross  appearances,  126 
Gums,  tuberculosis  of,  571 
Gymnastics,  pulmonary,  in  treatment, 
761 


HALLUCINATIONS,  190 
Hands  of  consumptives,  161 

tubercle  bacillus  on,  91,  629 
Harsh  respiration  in  incipient  cases,  280 
Health  resorts,  831 

Adirondack  Mountains.  831 

Aiken,  S.  C.,  832 

Arizona,  832 

Asheville,  N.  C.,  831 

Colorado,  833 

Colorado  Springs,  839 

Denver,  834 

Estes  Park,  841 

Florida,  832 

New  Mexico,  833 

Southern  California,  832 

Texas,  833 
Heart,    apex    of,    cardiac    impulse    at, 

changes  in,  228 
changes  in,  168 
dilatation  of,  172 

disease,  influence  of  climate  on,  828 
displacement  of,  170 

in  adherent  pericardium,  504 

in  tuberculosis  of  pleura,  454 

Rontgen  rays  in  diagnosing,  327 

subjective  symptoms,  172 

sudden,  171 

upward,  171 
dulness,   area   of,    in   tuberculosis   of 

pericardium,  498 


Heart,  large,  168 

muscle  wall,  hypertrophy  of,  172 
organic  change  in,  172 
position  of,  170 
size  of,  168 
decreased,  168 
increased,  168 
small,  168 
weakness  of,  169 
alcohol  in,  853 

aromatic  spirits  of  ammonia  in,  85$ 
camphor  in,  853 
digitalis  in,  853 
exercise  in,  853 
ice-bag  in,  853 
massage  in,  853 
nitroglycerin  in,  853 
rest  in,  852 
strophanthus  in,  853 
strychnin  in,  853 
treatment  of,  852 

Heart-sounds  in  tuberculosis    of    peri- 
cardium, 499 
Heat  abstraction,  influence  of  wind  on, 

815,  816 
diminished  atmospheric  pressure,  816, 

817 

effect  of,  on  cultural  vitality  of  tu- 
bercle bacillus,  30 
influence  of  moisture  on,  814,  815 
of  temperature  on,  813,  814 
of  variability  on,  816 
Heat-production,  demand  for,  813 
Hebrews,  tuberculosis  in,  102 

prognosis  in,  392 
Hectic  fever,  156 
Hemorrhage,  pulmonary,  175.     See  also 

Pulmonary  hemorrhage. 
Hereditary  syphilis,  674 

transmission,  64 
Heredity   as   cause   of   tuberculosis   of 

bones  and  joints,  546 
Hernia  and  tuberculosis  of  peritoneum, 

differentiation,  509 
Heroin  in  cough,  846 
Herpes  labialis  in  pneumonia  and  tuber- 
culosis of  pleura,  461 
Hip-joint,  tuberculosis  of,  556 

appearance  of  lengthening  of   limb 

in,  559 

shortening  of  limb  in,  559 
atrophic  changes  in  muscles  of  limb 

in,  559 

impaired  mobility  of  joint  in,  558 
lameness  in,  557 
night-cry  in,  557 
pain  in,  556 
position  of  limb  in,  558 
suppuration  in,  561 
symptoms,  556 
Histology,  120 
of  bones,  547 
of  tubercle,  120 
Historic  review,  18 

survey  in  relation  of  human  and  bo- 
vine tuberculosis,  47 
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History,  family.  See  Hereditary  trans- 
mission. 

diagnostic  import,  295 
influence  of,  on  prognosis,  392 
inherited  predisposition  as  influenc- 
ing  infection    after   exposure   to 
tubercle  bacillus,  111 
of  present  illness,  influence,  on  prog- 
nosis, 398 
previous,  influence  of,  on  prognosis, 

392 
Hoarseness,  150 

diagnostic  import,  300 
in  tuberculosis  of  larynx,  647 
Hodgkin's  disease  and  tuberculosis  of 

cervical  glands,  differentiation,  523 
Holland,  compulsory  notification  in,  687 
Hollopeter's    sign    in    tuberculosis    of 

mediastinal  glands,  528 
Home,    return   to,    after     residence   in 

high  altitudes,  842 

Hospitals.     See  Institutions  for  consump- 
tives in  prophylaxis. 
treatment,  799,  800,  802 
tuberculosis  in,  81 
Hot  drinks  in  insomnia,  852 
milk  in  insomnia,  852 
water  in  constipation,  849 

in  cough,  845 

Hotels,   supervision   of   sleeping  apart- 
ments in,  in  prophylaxis,  736 
House  disease,  tuberculosis  as,  692 
infection,  81,  92 
visitation,  708 

Houses,  tenement,  hygienic  construction 
and  sanitary  supervision,  in  pro- 
phylaxis, 734 

tuberculosis  among  occupants  of,  81 
Humidity,    disadvantages   of,  in   treat- 
ment, 814 
influence   of,    upon   heat-abstraction, 

814,  815 

Hungary,  compulsory  notification  in,  689 
Hunyadi  water  in  constipation,  849 
Hydrargyrum  succinimidum  in  phthisis, 

869 

Hydriodic  acid,  syrup  of,  in  cough,  846 
Hydrocele  in  tuberculosis  of  epididymis, 

622 

Hydrocephalic  cry,  434 
Hydrochloric  acid,  secretion  of,  183 
Hygienic  construction  and  sanitary  su- 
pervision of  tenement-houses,  work- 
shops,   factories,    commercial    estab- 
lishments, public  buildings,  and  con- 
veyances, 734 
Hyoscyamus  in  tuberculosis  of  kidney, 

616 

Hyperchlprhydria,  183 
Hyperemia,  Bier's,  in  cough,  845 
in  tuberculosis  of  joints,  567 
Hyperesthesia  of  skin,  165 
Hyperplastic  tuberculosis   of   intestine, 

577,  578 

clinical  manifestations,  580 
obstructive  symptoms,  580 


Hyperplastic  tuberculosis  of  vermiform 

appendix,  581,  583 
Hypertrophic    pulmonary    osteo-arthro- 

pathy,  162 
Hypertrophy  of  muscle   wall  of  heart, 

172 

Hypnotics  in  insomnia,  852 
Hypochlorhydria,  treatment  of,  848 
Hypostatic  congestion  of  lungs,  173 
Hysteria    and    meningeal    tuberculosis, 

differentiation,  433 


ICE-BAG  in  cardiac  weakness,  853 
in  pulmonary  hemorrhage,  864 
in  tuberculosis  of  pericardium,  502 
Idiopathic  pleurisy,  tuberculous,  446 
Ignorant  cases,  institutions  for,  698 
Illness,  present,  history  of,  influence  on 

prognosis,  398 
Illustrative  cases  in  prognosis,  404-416 

of  appendicitis,  587 
Immunity,    apparent,    evidence    of,    in 

prognosis,  401 
artificial,  production  of,  882 
from  inoculation  with  tubercle  bacil- 
lus, 884 

theories  of,  876 
Immunization,  active,  877,  882 

passive,  877,  879 
Improvement,  definition  of,  277 

marked,  definition  of,  277 
Incipient  cases,  auscultation  in,  279 
classification  of,  275-278 
cog-wheel  respiration  in,  280 
cough  of,  diagnostic  import,  300 
harsh  respiration  in,  280 
interrupted  respiration  in,  280 
physical  signs  in,  278 
rales  in,  279,  280 
relation  of,  to  society,  679 
Rontgen  rays  in,  325 
rough  respiration  in,  280 
sticky  respiration  in,  280 
Incision  in  glandular  tuberculosis,  539 
Indeterminate  rales,  270 
Index,  opsonic,  892,  898 

and  exercise,  relation  of,  759 
diagnostic  import,  322 
Indians,  American,  prognosis  in,  390 

tuberculosis  in,  98,  115 
Indigestion,  182,  184 
acute,  calomel  in,  847 

treatment  of,  847 
chronic,  treatment  of,  847 
Indigo-carmin    test    in    tuberculosis    of 

kidney,  609 
Industrial  pursuits  in  State  sanatoria, 

701 
Infancy.     See  Glandular  tuberculosis. 

meningeal  tuberculosis  in,  435  _ 
Infants,  meningeal  tuberculosis  in,  dif- 
ferential diagnosis,  437 
protection  of,  from  proximity  to  con- 
sumptive within  household,  724 
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Infants,  protection  from  tuberculous  in- 
fection, 723 
Infected  area,  moisture  in,  influence  of, 

on  prognosis,  400 
Infection,   conditions  influencing,   after 

exposure  to  tubercle  bacillus,  111 
congenital,  64 
danger  of,  in  Pullman  cars,  741 

in  street  cars,  741 
droplet,  75 
food,  by  flies,  88 
house,  81,  92 
inhalation  theory,  74 
intra-uterine,    through   placental   cir- 
culation, 67 

latent  unsuspected,  142 
mixed,  156,  659 

and  miliary  tuberculosis,    differen- 
tiation, 664 

antistreptococcic  serum  in,  665 
bacterial  vaccines  in,  667 
diagnosis  of,  664 

microorganisms  in  sputum  in,  663 
produced  by  colon  bacillus,  660 

by  influenza  bacillus,  660 
prognosis  of,  665 
rest  in  treatment  of,  665 
treatment  of,  665 
opportunities  for,  diagnostic  import, 

296 
possibilities  of,  from  table  utensils  in 

sanatoria,  91 

postnasal,  dangers  of,  723 
relation  of  environment  to,  113,  115 
role  of  skin  as  channel  for  tuberculous 

infection,  629 

through  alimentary  tract,  84 
through  digestive  tract,  84 
through  respiratory  tract,  74 
Infectious   diseases,    phthisis   following, 

143 
Infinite  detail,  regard  for,  in  treatment, 

750 

Inflammatory  exudates.     See   Tubercu- 
losis of  pleura. 

of  pulmonary  hemorrhage,  856 
in  meningeal  tuberculosis,  430 
reactions,  19 

Influence  of  age,  116,  387,  754 
of  change  of  surroundings  and  climate, 

of  character  of  tissues,  116 

of  climate,  104 

of  diseases,  116 

of  environment,  113,  115 

of  family  history,  295 

of  fever,  301 

of  financial  condition,  395 

of  geographic  position,  104 

of  loss  of  weight,  300 

of  occupation,  116,  393 

of  previous  disease,  298 

of  race,  96,  390 

of  sex,  389 

of  social  environment,  396 

of  soil,  104 


Influence     of      systemic     disturbances, 

402 

of  temperament,    disposition,    intelli- 
gence, and  character,  394 
of  virulence  of  tubercle  bacillus,  116 
Influenza,  141 

and  meningeal  tuberculosis,  differen- 
tiation, 439 
bacillus,  mixed  infection  produced  by, 

chronic,  differential  diagnosis,  381 

diagnostic  import,  298 

in  digestive  disorders,  849 
Inhalation  for  cough,  846 

theory  of  infection,  74 
Inherited  predisposition,  111 

hereditary  transmission,  64 
Inoculation  with  tubercle  bacillus,  im- 
munity from,  884 
Insanity,  191 
Insomnia,  191 

ale  in,  852 

cause  of,  192 

hot  drinks  in,  852 

hot  milk  in,  852 

hypnotics  in,  852 

influence  of  climate  on,  193 

malted  milk  in,  852 

massage  in,  852 

mental  suggestion  in,  852 

mustard  foot-bath  in,  852 

treatment  of,  852 

trional  in,  852 

veronal  in,  852 
Inspection,  210 

conditions     independent     of     thorax 
noted,  211 

in  advanced  cases,  288 

in  cases  with  moderate  involvement, 
282 

of  arms,  229 

of  food  supply,  730 

of  thorax,  213 

in  tuberculosis  of  pleura,  450 

rules  for,  210 
Inspiration,  interpreted,  280 

shortening  of,  264 

sounds,  256 
Institutions,  697 

for    ignorant    and    vicious    consump- 
tives, 698 

for  impoverished  patients  with  incip- 
ient or  moderate  infection,  699 

for  indigent  patients  with  advanced 
disease,  697 

tuberculosis  in,  81 
Instructive  case,  410 
Instruments,  aspirating.     See  Rules  for 
performance  of  aspiration,  466 

avoidance  of,  in  percussion,  235 
Insurance,  social,  in  prophylaxis,    737 
Intelligence,  influence  of,  on  prognosis, 

395 

Intercostal  neuralgia,  150 
International  Congress  on  Tuberculosis, 

educational  benefits  from,  713 
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Interrupted  respiration  in  incipient  cases, 

280 
Intestinal  anastomosis  in  tuberculosis  of 

intestine,  580 

disturbances,  prognostic  import,  403 
obstruction  and  tuberculosis  of  peri- 
toneum, differentiation,  509 
symptoms,  185 
toxemia,  850 

and  meningeal  tuberculosis,  differ- 
entiation, 440 
calomel  in,  851 
diuretin  in,  851 
magnesium  sulphate  in,  851 
potassium  citrate  in,  851 
salt  solution  in,  851 
treatment,  851 
tuberculosis,  primary,  in  children,  54, 

56,  57 
Intestine,  excision  of,  in  tuberculosis  of 

intestine,  580 
tuberculosis  of,  574 
excision  for,  580 
frequency,  575 
hyperplastic,  577,  578 

clinical  manifestations,  580 
obstructive  symptoms,  580 
in  children,  prevalence,  575 
intestinal  anastomosis  in,  580 
pathologic  features,  577 
treatment,  580 
ulcerative,  577,  578,  579 
Intradermal  tuberculin  test,  311 
Intra-uterine     infection     through     pla- 

cental  circulation,  67 
Introduction,  17 
lodid  of  iron  in  glandular  tuberculosis, 

537 

ointment    in    tuberculosis    of    perito- 
neum, 513 

lodin  in  glandular  tuberculosis,  540 
Iodized  gelatin  in  tuberculosis  of  peri- 
toneum, 513 
lodoform,  action  of,  on  tubercle  bacillus, 

32 

in  glandular  tuberculosis,  539,  540 
in  tuberculosis  of  epididymis,  623 
of  larynx,  651 
of  prostate,  620  ^ 
lodoformized    wax    in    tuberculosis    of 

bones  and  joints,  569 
Ireland,  compulsory  notification  in,  686 
Iris,  tuberculosis  of,  658 
Irish  people,  tuberculosis  in,  101 

prognosis  in,  391 

Iron  preparations  in  glandular  tubercu- 
losis, 537 

Irregularity  of  pulse,  167 
Italians   in   United   States,  tuberculosis 
among,  103 


JEWISH  consumptive  relief  society,  842 
Jews,  tuberculosis  in,  102 
Joints,  tuberculosis  of,  544 
amputation  in,  568 


Joints,  tuberculosis  of,  and  rheumatism, 

differentiation,  550 
Bier  treatment,  567 
bismuth  vaselin  paste  in,  569 
clinical  manifestations,  549 
erasion  in,  569 
etiology,  544 
excision  in,  568 

fibrous  tissue  metamorphosis  in,  547 
heredity  as  cause,  546 
iodoformized  wax  in,  569 
methylene-blue  in,  569 
microscopic  pathology,  547 
Mosetig's  iodoformized  mixture  in, 

569 

order  of  frequency,  547 
pathologic  considerations,  544 
prognosis,  550 
symptoms,  early,  549 
trauma  as  cause,  545,  547 
treatment,  562 

hygienic,  562 

local,  565 

non-operative  measures,  566 

open-air,  563 

surgical,  568 
tuberculin  in,  565,  569 
tuberculous  abscess  in,  treatment, 

569 

vaccine  therapy  in,  569 
Joseph  and  Volcker's  test  in  tubercu- 
losis of  kidney,  609 

Jousset's  method  of  diagnosis  of  tuber- 
culosis of  pleura,  445 
Jiirgensen's     sign     in     tuberculosis     of 
pleura,  453 


KERNIG'S   sign   in   meningeal   tubercu- 
losis, 433 
in  children,  435 
Kidney  disease,  195 

influence  of  climate  on,  828 
prognostic  import,  403 
symptoms,  195 
enlargement    of,    in    tuberculosis    of 

kidney,  604 
excretory  capacity  of,  determining,  in 

tuberculosis  of  kidney,  609 
involvement   in   phthisis,    frequency, 

661 
tuberculosis  of,  598,  601 

amount  and  character  of  urine  in, 

608 

caseation  in,  601,  602 
Casper's  test  in,  610 
change  in  appearance  of  urine  in> 

603 

chromocystoscopy  in,  610 
chromo-ureter  test  in,  610 
cryoscopy  in,  610 
cystoscopic  examination  of  bladder 

in,  607 

determination  of  excretory  capacity 
of  each  kidney  in,  609 
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Kidney,  tuberculosis  of,  development  of 
non-tuberculous  changes  in  other 
kidney  in,  602 

diagnosis,  606 

enlargement  of  kidney  in,  604 

frequent  micturition  in,  603 

general  health  in,  604 

hyoscyamus  in,  616 

indigo-carmin  test  in,  609 

nephrectomy  in,  612 

nephrotomy  in,  612 

nodules  in,  601,  602 

pain  in,  604 

pathology,  601 

phenol  in,  616 

phloridzin  test  in,  609 

prognosis,  610 

Rontgen  rays  in  treatment,  611 

segregation  of  urine  in,  608 

symptoms,  603 

tenderness  in,  604 

treatment,  611 
surgical,  612,  616 

tubercle  bacillus  in  urine  in,  603 

tuberculin  in,  611 

ureteral  catheterization  in,  608 

urotropin  in,  616 

Volcker  and  Joseph's  test  in,  609 

x-ray  in  diagnosis  of,  608 
King's  lean-to  in  treatment,  774 
Kirkland    and    Patterson's    method    of 

sterilizing  sputum,  693 
Knee-joint,  tuberculosis  of,  562 
Knopf's  window-tent  in  treatment,  764 
Koch's  tuberculin,  883.     See  also  Tuber- 
culin. 

Kuhn's  lung-suction  mask  in  tubercu- 
losis of  larynx,  651 


LA  GRIPPE,  141.     See  also  Influenza. 
Labor.     See    Pregnancy    in    phthisical 

patients,  668 
child,  in  development  of  tuberculosis, 

727 

Lacrimal  sac,  tuberculosis  of,  658 
Lactic  acid  in  tuberculosis  of  larynx,  651 
Laissez    faire    policy    in    treatment    of 

mixed  infection,  665 
of     treatment     in     pneumopyo- 

thorax,  488 

Lameness  in  tuberculosis  of  hip-joint,  557 
Landouzy's  type  of  acute  tuberculosis, 

Large  heart,  168 

Laryngeal  manifestations,  142 

nerve,  recurrent,   compression  of,  in 
tuberculosis  of  mediastinal  glands, 

Larynx,  tuberculosis  of,  641 
alkaline  solutions  in,  651 
antiseptic  inhalations  in,  651 
aristpl  in,  651 
cocain  in,  651 
cough  in,  647 
treatment,  652 


Larynx,  tuberculosis   of,   curetment  in, 

651 
dysphagia  in,  647 

taking  food  in,  648 
etiology,  642 
eucain  in,  651 
formaldehyd  in,  651 
frequency,  641 
hoarseness  in,  647 
impairment  of  voice  in,  647 
increased  sensitiveness  in,  647 
involvement  of  arytenoids  in,  645 
of  epiglottis  in,  645 
of  vocal  cords  in,  645 
iodoform  in,  651 

Kuhn's  lung-suction  mask  in,  651 
lactic  acid  in,  651 
local  appearances  in,  648 
menthol  in,  651 

mixed  infection  complicating,  646 
orthoform  in,  651 
pain  in,  647 

pathologic  condition,  645 
prognosis,  649 
silver  nitrate  in,  651 
symptoms,  subjective,  647 
treatment,  650 

turban-shaped  epiglottis  in,  648 
visual  appearances  in,  648 
zinc  inhaler  in,  651 
vocal  resonance  over,  258 
Latent  unsuspected  infection,  142 
Lateral-chain  theory  of  Ehrlich,  878 
Le  Baron's  method  of  staining  tubercle 

bacillus,  25 

Lead  acetate  in  diarrhea,  850 
Lean-to,  King's,  in  treatment,  774 
Leary's    method    of    procuring    animal 

serum,  860 
Lectures,    instructions    in    prophylaxis 

through,  718 

Leeches  in  tuberculosis  of  ear,  655 
Lepra   bacillus    and   tubercle    bacillus, 

resemblance,  41 
Letter    "S"    curve   in   tuberculosis   of 

pleura,  451 

Leukemia,  lymphatic,  and  tuberculosis 

of  cervical  glands,  differentiation,  523 

Ligation   of   extremities   in   pulmonary 

hemorrhage,  865 
Lignieres'  tuberculin  test,  311 
Linen,  care  of,  as  prophylactic  measure, 

694 

Lingula  pulmonalis,  240 
Lips,  tuberculosis  of,  571 
Liquid  diet  in  treatment,  788 
Literature,  educational,  effective  manner 

of  distribution,  716 
Litten's  phenomenon,  226 
Liver,  diseases  of,  prognostic  import,  403 
enlargement  of,  173 
size  of,  in  adherent  pericardium,  503 
Lobar  phthisis,  acute,  gross  appearances, 

129 

Lobular  phthisis,  acute,   gross  appear- 
ances, 129 
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Local  appearances  in  tuberculosis  of  lar- 
ynx, 648 
upon    cystoscopic    examination    of 

bladder,  615 
management  of  tuberculosis  of  bones, 

565 
measures  in  tuberculosis    of    elands, 

537 
non-operative  measures  in  tuberculosis 

of  bones,  566 
of  glands,  537 
objective  symptoms,  160 
treatment  in  tuberculosis  of  bladder, 

616 

of  larynx,  650,  651 
Localities,  popular,  831 
Localization  of  initial  anatomic  lesions 

at  apex,  79,  133,  134,  135 
of  tuberculous  lesions  at  early  age, 

72 

Localized  rales,  279,  280 
Location  of  heart,  change  in,  170,  504, 

454 
of  tuberculous  mediastinal  glands,  526 

process  in  caries  of  spine,  552 
Locus  minoris  resistentise,  80 
Loss  of  weight,  159 

diagnostic  import,  300 
Lumbar  puncture  in  meningeal  tuber- 
culosis, 441 
Lungs,  active  mobility  of,  241 

apices  of,  localization  of  tuberculous 

lesions  at,  79 
congestion  of,  hypostatic,  173 

passive,  173 
decortication     of,     in     pneumopyo- 

thorax,  493 
edema  of,  174 
passive  mobility  of,  241 
vocal  resonance  over,  258 
Lung-suction  mask,  Kuhn's,  in  tubercu- 
losis of  larynx,  651 
Lupus  verrucosa,  628 
vulgaris,  639 

and  epithelioma,  differentiation,  639 
and  syphilis,  differentiation,  640 
prognosis,  640 
treatment,  640 

Lymphatic    glands,    cervical,    tubercu- 
losis of,  frequency,  519 
leukemia  and  tuberculosis  of  cervical 

glands,  differentiation,  523 
system  in  development  and  spread  of 

tuberculosis,  514 

tuberculosis,  cervical,  phthisis  follow- 
ing, 143 
Lymphocytes    in     sputum,     diagnostic 

import,  306 
Lymphoid  cells  of  tubercle,  121 


MAGNESIA  in  digestive  disorders,  849 
Magnesium  sulphate  in  intestinal  tox- 
emia, 851 

Malaria    and    meningeal    tuberculosis, 
differentiation,  438 


Malaria,  diagnostic  import,  298 
Malted  milk  in  insomnia,  852 
Manganese  in  glandular  tuberculosis,  537 
Mantoux's  tuberculin  test,  311 
Maragliano's  serum,  880 
Marmorek's  serum,  881 
Marriage  of  tuberculous  individuals,  722 
Mask,  Kuhn's  lung-suction,  in  tubercu- 
losis of  larynx,  651 

Massage  in  glandular  tuberculosis,  538 
in  heart  weakness,  853 
in  insomnia,  852 

Mastoid,    involvement   of,    in   tubercu- 
losis of  ear,  655 

Measles,  cutaneous  tuberculin  test,  317 
diagnostic  import,  298 
phthisis  following,  143 
Mediastinal  glands,  tuberculosis  of,  525 
auscultatory  signs  in,  528 
bronchial  glands  in  air-passages 

in,  529 

calcareous  metamorphosis  in,  529 
clinical  manifestations,  525 
compression  of  bronchial  glands 

in,  528 
of  recurrent  laryngeal  nerve  in, 

527 

cornage  in,  526 
Hollopeter's  sign  in,  528 
location,  526 

percussion  dulness  in,  528 
perforation  in,  529 
physical  signs  of  bronchial  com- 
pression in,  526 
of  compression  of  contiguous 

structures,  527 
of  tracheal   compression  in, 

526 

pressure  symptoms  in,  526 
roaring  in,  527 
symptoms  and  signs,  525 
tirage  in,  526 

Medical    practice,   control    of,    in    pro- 
phylaxis, 733 

Medicines,  patent,   control  of,   in  pro- 
phylaxis, 733 
Membrane,  pyogenic,  132 
Meningeal  tuberculosis,  428 
alcoholism  and,  430 
and    cerebrospinal   meningitis,    dif- 
ferentiation, 435,  437 
and  hysteria,  differentiation,  433 
and  influenza,  differentiation,  439 
and  intestinal  toxemia,  differentia- 
tion, 440 

and  malaria,  differentiation,  438 
and    middle-ear    disease,    differen- 
tiation, 440 

and  pneumonia,  differentiation,  439 
and  typhoid  fever,  differentiation, 

438 

and  uremia,  differentiation,  433 
choroidal  tubercle  in,  433 

differentiation,  436 
duration,  433 
in  children,  Babinski's  sign  in,  435 
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Meningeal  tuberculosis  in  children,  cry 

in,  434 

Kernig's  sign  in,  435 
pulse  in,  434 
tache  cerebrale  on  abdomen  in, 

435 
in  infants,  differential  diagnosis,  437 

symptoms  of,  435 
in  nervous  people,  429 
inflammatory  exudate  in,  430 
Kernig's  sign  in,  433 
lumbar  puncture  in,  441 
mental  condition  in,  432 
pathogenesis,  428 
pathologic  changes  in  pia  mater  in, 

430 
pulmonary  tuberculosis  as  primary 

source  of  infection  for,  429 
symptoms,  430 
in  adults,  431 
in  children,  433 
treatment,  441 
Meningitis,  cerebrospinal,  and  meningeal 

tuberculosis,  differentiation,  435,  437 
Menstruation,  disturbance  of,  196 

influence   of   tuberculin    treatment 

on,  197 

Mensuration,  209 

Mental  condition  in  meningeal  tuber- 
culosis, 432 

in  typhoid  type  of  miliary  tubercu- 
losis, 425 

suggestion  in  insomnia,  852 
symptoms,  187 

during  and  after  pulmonary  hemor- 
rhage, 178 

Mentality,  perverted,  190 
Menthol  in  diarrhea,  850 

in  tuberculosis  of  larynx,  651 
Mercury  in  phthisis,  869 
Mesenteric  glands,  tuberculosis  of,  531 
Metabolism,  influence  of  climate  on,  813 
Metallic  rales,  269 

tinkling  in  pneumopyothorax,  488 

in  pneumpthorax,  483 
Metamorphosing  respiration,  263 

changes  in  pitch  and  quality,  264 
Metamorphosis,  calcareous,  in  tubercu- 
losis of  mediastinal  glands,  529 
Methylene-blue  in  tuberculosis  of  bones 

and  joints,  569 
Micturition,  frequent,  in  tuberculosis  of 

bladder,  614 
of  kidney,  603 

Middle-ear  disease  and  meningeal  tuber- 
culosis, differentiation,  440 
Miliary  tubercle,  120 
tuberculosis,  417 

acute,  dyspnea  in,  153 

of    pulmonic    type,    method    of 

onset,  138 

and    mixed    infection,    differentia- 
tion, 664 

clinical  symptoms,  419 
differences   in   virulence    of    bacilli 
and  toxins,  421 


Miliary  tubercle,  gross  appearances,  129 
meningeal     form,     428.     See     also 

Meningeal  tuberculosis. 
pulmonary  type,  422 
cyanosis  in,  422 
dyspnea  in,  422 
fever  in,  422 
friction  sounds  in,  423 
physical  signs,  422 
rales  in,  423 
temperature  in,  422 
treatment,  441 

typhoid  type,  424.     See  also   Ty- 
phoid type  of  miliary  tuberculosis. 
Milk  bacillus,  45 

contamination  of,  danger  from,    724, 

730,  731 

hot,  in  insomnia,  852 
human,  character  of  food  to  be  sub- 
stituted for,  723 
in  treatment,  788 
malted,  in  insomnia,  852 
tubercle  bacillus  in,  89 
Milk-supply  in  prevention  of  tubercu- 
losis, 730 
Miner's  phthisis,  202 

differential  diagnosis,  380 
Mixed  infection,  156,  659 

and  miliary  tuberculosis,  differen- 
tiation, 664 

antistreptococcic  serum  in,  665 
bacterial  vaccines  in,  667 
diagnosis,  664 

microorganisms  in  sputum  in,  663 
produced  by  colon  bacillus,  660 

by  influenza  bacillus,  660 
prognosis,  665 
rest  in  treatment  of,  665 
treatment,  665 
Mobility,  active,  of  lungs,  241 

passive,  of  lungs,  241 
Mobilization  of  chest-wall  by  multiple 

rib  resection  in  phthisis,  875 
Moderate  involvement,  cases  with,  api- 
cal shrinkage  in,  284 
changes    in   vocal  resonance  in, 

288 

in  whispered  voice  in,  288 
classification,  275-278 
inspection  in,  282 
intensification  of  whispered  voice 

in,  288 

palpation  in,  283 
percussion  in,  283 
physical  signs  in,  282 
rales  in,  288 

respiratory  sounds  in,  288 
tidal  percussion  in,  287 
Moist  bronchial  rales,  266 

fine,  268 

tracheal  rales,  266 
Moisture,  disadvantages  of,  in  treatment, 

814 
in    infected    area,    influence    of,    on 

prognosis,  400 
Monomania,  190 
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Mononuclear  cells,  increase  of,  in  spu- 
tum, diagnostic  import,  306 

Moro's  test,  310 

Mprphin  in  cough,  846 
in  pneumothorax,  485 
in  pulmonary  hemorrhage,  861 
in  tuberculosis  of  pleura,  463 

Mortality  in  children,  70,  71,  72 
of  glandular  tuberculosis,  519 
statistics  of  Denver  Health  Depart- 
ment relative  to  early  age,  109 

Mosetig's  iodoformized  mixture  in  tu- 
berculosis of  bones  and  joints,  569 

Mouth,  tuberculosis  of,  570 

Movements,  respiratory,  225 

Mucous  colitis,  treatment,  850 
membrane,  buccal,  tuberculosis  of,  570 
rales,  267 

Murphy's  treatment  of  tuberculosis  of 
pleura,  464 

Mustard  foot-bath  in  insomnia,  852 


NAHRBODEN  Hesse,  29 
Nails,  finger-,  curved,  161 
Nares,  tubercle  bacillus  in,  656 
Nasal  cavity,  tuberculosis  of,  656 
National  Association  for  study  and  pre- 
vention of  tuberculosis,  710 
Jewish  Hospital  for  Destitute  Con- 
sumptives, 840 
Nausea  as  contraindication  to  excessive 

feeding,  787 

in  tuberculosis  of  peritoneum,  509 
Neck,  visible  changes  in,  229 
Necrogenic  wart,  628,  638 
Needle,  aspirating,  in  diagnosis  of  tuber- 
culosis of  pleura,  460 
Negro,  prognosis  in,  390 
tuberculosis  in,  96,  115 
Nephrectomy   in   tuberculosis   of    kid- 
ney, 612 

Nephritic  disturbances,  195 
Nephritis,  acute,  196 

complicating  tuberculosis,  660,  661 
tuberculous,  602,  603 
Nephrotomy  in  tuberculosis  of  kidney, 

612 

Nerve,  recurrent  laryngeal,  compression 
of,  in  tuberculosis  of  mediastinal 
glands,  527 

Nervous  digestive  disorders  as  contra- 
indication to  excessive  feeding,  787, 
788 
disturbances,  influence  of  climate  on, 

193 

dyspepsia,  185 
effort,  adjustment  of,  in   treatment, 

754 

energy,  194 
people,  meningeal  tuberculosis  in,  429 

pain  in,  150 

symptoms   during   and   after  pulmo- 
nary hemorrhage,  178 
system,  influence  of  altitude  on,  819 
symptoms  referable  to,  187 


Neuralgia,  intercostal,  150 

Neurasthenia,  185 

New  Mexico,  climate  of,  833 

New  York,  compulsory  notification  in, 

685 

Nice's  method  of  auscultatory  percus- 
sion in  diagnosis  and   tabulation  of 

apical  involvement,  287 
Night  camps,  707 
Night-cry  in  tuberculosis  of  hip-joint, 

557 
Night-sweats,  158 

atropin  in,  852 

brandy  in,  851 

camphoric  acid  in,  852 

picrotpxin,  852 

sponging  with  alcohol  in,  851 
with  chloral  hydrate  in,  851 
with  dilute  acetic  acid  in,  851 
with  quinin  dissolved  in  alcohol  in, 

851 
with  vinegar  in,  851 

treatment  of,  851 
Nitroglycerin  in  heart  weakness,  853 

in  pulmonary  hemorrhage,  861 
Nodules  in  tuberculosis  of  kidney,  602 
Non-consonating  rales,  267 
Non-procreation  of  predisposed  infants 

in  prophylaxis,  722 
Non-tuberculous  complications,  659 
Norway,  compulsory  notification  in,  687 
Nose,  tuberculosis  of,  656 
Notification,  compulsory,  684.     See  also 

Compulsory  notification. 
Nummular  sputum,  146 
Nutrition,    degree    of,    prognostic    im- 
port, 403 

importance  of  improved,  in  treatment, 

influence  of,  in  prophylaxis  in  chil- 
dren, 726 

poor,  a  symptom  of  pulmonary  tuber- 
culosis, 159 

relation  of  fever  to,  160 
Nutritive  enema  in  treatment,  784 
Nux  vomica  in  digestive  disorders,  849 


OBJECTIVE  symptoms,  local,  160 
Occupation,  influence  of,  116,  736 

on  prognosis,  393 
Ointment,     iodid,     in    tuberculosis    of 

peritoneum,  513 
Oleate    soaps,    action    of,    on    tubercle 

bacillus,  28 

Omentum,  tuberculosis  of,  and  tubercu- 
losis   of   peritoneum,    differentiation, 

510 
Onset,  acute,  136 

anemic,  142 

method  of,  136 

non-acute,  141 
Open-air  existence,  comfort  and  shelter 

in,  766 
enforcement  of,  763 
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Open-air  existence  in  treatment  of  glan- 
dular tuberculosis,  532,  533 
treatment    of   tuberculosis    of   bones 

and  joints,  563 

•Ophthalmic  tuberculin  test,  312 
Calmette's  method,  312 
comparative    value    of    various 
methods  and  interpretation  of 
results,  316 
dangers  from,  313 
statistical  observations,  314,  315, 

317,  318,  319 
Wolff-Eisner  method,  312 
Opiates  in  pneumothorax,  485 

in  tuberculosis  of  pericardium,  502 
Opium  in  diarrhea,  850 
in  digestive  disorders,  849 
preparations  in  cough,  846 
Oppenheim's  urethra!  tuberculin  reac- 
tion, 320 
Opsonic  index,  892,  898 

and  exercise,  relation  of,  759 
diagnostic  import,  322 
Opsonification,  888 
Opsonin,  667,  888 
Optimism,  189 
Oral  tuberculosis,  570 
Orchidectomy   in    tuberculosis    of    epi- 

didymis  and  testis,  624 
Orthodiagraph,  diagnostic  import,  323 
Orthoform  in  tuberculosis  of  larynx,  651 
Osteo-arthropathy,     hypertrophic    pul- 
monary, 162 

Osteomyelitis,  tuberculous,  548 
Otitis  media  in  phthisis,  652 
onset  of,  655 
treatment,  655 

Ovary,  tuberculosis  of,  599,  627 
Ovum,  transmission  of  infection  by,  66 
Oxygen  in  pneumothorax,  485 
in  pulmonary  hemorrhage,  863 
tensions  in  air  and  blood,  relation  of, 
817 


PAIN,  149 

in     acute     bronchitis     complicating 

phthisis,  149 
in  caries  of  spine,  551 
in  chest,  149 

in  nervous  individuals,  150 
in  pneumothorax,  481 
in  tuberculosis  of  bladder,  614 

of  ear,  655 

of  epididymis,  622 

of  hip-joint,  556 

of  kidney,  604 

of  larynx,  647 

of  pericardium,  497 

of  peritoneum,  508 

of  pharynx,  571 

of  pleura,  449 
treatment,  463 

of  soft  palate,  571 

of  tongue,  571 
of  initial  pneumothorax,  150 


Pain  resulting   from   pleuritic   involve- 
ment, 149 

Palate,  soft,  tuberculosis  of,  571 
Palpable  rhonchi,  232 
Palpation,  230 

in  advanced  cases,  289 

in  cases  with  moderate  involvement, 
283 

of  thorax  in  tuberculosis  of  pleura,  450 
Pappenheim's   method  of  staining  tu- 
bercle bacillus,  25 
Paracentesis  in  tuberculosis  of  ear,  655 

indications  and   contraindications  in 

pleural  effusion,  464 
Paradoxic  pulse  in  adherent  pericardium, 

504 

Paralytic  chest,  214 
Paratuberculous  albuminuria,  661 
Parker  Hill  Sanatorium,  707 
Paroxysmal  cough,  150 
Paroxysms  of  cough,  145 
Passive  congestion  of  lungs,  173 

immunization,  877,  879 

mobility  of  lungs,  241 
Patent  medicines,  control  of,  in  prophy- 
laxis, 733 

Pathologic  anatomy,  117 
Patterson    and    Kirkland's    method    of 

sterilizing  sputum,  693 
Pearl  disease,  35,  49 
Pectoriloquy,  271 

whispering,  272 
Percussion,  233 

apical  shrinkage  upon,  284 

avoidance  of  instruments  in,  235 

boundaries,  240 

dulness  in  tuberculosis  of  mediastinal 
glands,  528 

flatness,  absence  of,  243 

heavy,  238 

in  abnormal  states,  242 

in  advanced  cases,  289 

in  cases  with  moderate  involvement, 
283 

light,  238 

manner  of  dealing  blow,  237 

of  chest,  238 

regional  differences,  238 

of  thorax  in  tuberculosis  of  pleura,  450 

position  of  examiner  in,  238 
of  pleximeter  finger  in,  236 

quality  of,  234 

resonance,  233.     See  also  Resonance. 

rules  for  patient,  235 
for  physician,  235 

signs  in  tuberculosis  of  pericardium, 
498 

tidal,  in  cases  with  moderate  involve- 
ment, 287 

Percussion-note  in  pneumothorax,  483 
Percutaneous  tuberculin  test,  310 
Perforation   in   tuberculosis   of  medias- 
tinal glands,  529 
Pericardia!  friction-sounds,  232 
Pericarditis,  tuberculous,  495.     See  also 

Pericardium,  tuberculosis  of. 
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Pericardium,  adherent,  503 

Broadbent's  sign  in,  503 

displacement  of  heart  in,  504 

Friedreich's  sign  in,  504 

paradoxic  pulse  in,  504 

physical  signs,  503 

size  of  liver  in,  503 

symptoms  of,  503 
tuberculosis  of,  495 

area  of  cardiac  dulness  in,  498 

aspiration  in,  502 

blisters  in,  502 

course,  499 

diagnosis,  499 

etiolpgic  data,  495 

friction-rub  in,  499 

heart-sounds  in,  499 

ice-bag  in,  502 

opiates  in,  502 

pain  in,  497 

pathologic  data,  495 

percussion  signs  in,  498 

plastic  variety,  496 

potassium  iodid  in,  502 

prognosis,  499 

pulse  in,  498 

pulsus  paradoxus  in,  498 

purgation  in,  502 

rest  in,  502 

Rotch's  sign  in,  498 

salicylates  in,  502 

symptoms,  497 

to-and-fro  friction-sound  in,  497 

treatment,  502 
surgical,  503 

varieties,  496 

with  effusion,  496 
Peritoneum,  tuberculosis  of,  504 

and     appendicitis,     differentiation, 
510 

and  hernia,  differentiation,  509 

and   intestinal   obstruction,    differ- 
entiation, 509 

and    pmental    tuberculosis,    differ- 
entiation, 510 

and  peritonitis,  differentiation,  510 

aspiration  in,  512,  513 

collections  of  fluid  in,  509 

diagnosis,  509 
differential,  509 

etiologic  relations,  505 

frequency,  505,  506 

in  female,  506,  507 

injection  of  air  in,  512 

iodid  ointment  and  iodized  gelatin 
in,  513 

method  of  infection,  506 

nausea  in,  509 

pain  in,  508 

pathologic  appearances,  504 

physical  examination,  509 

prognosis,  511 

Rontgen  rays  in,  513 

symptoms,  508 

tenderness  in,  508 

treatment,  512 


Peritoneum,  tuberculosis  of,  treatment,. 

surgical,  512,  513 
tuberculin  in,  513 
tympanites  in,  508 
vomiting  in,  509 

Peritonitis    and    tuberculosis    of    peri- 
toneum, differentiation,  510 
Personal  equation.     See  Regard  for  de- 
tail, 750 
in  medical  supervision,  influence  of, 

on  prognosis,  397 

in  treatment  of  pulmonary  hemor- 
rhage, 855 

Perverted  mentality,  190 
Pessimism,  189 
Phagocytosis,  878,  888 
Pharynx,  tuberculosis  of,  571 
Phenol  in  glandular  tuberculosis,  540 

in  tuberculosis  of  kidney,  616 
Phloridzin  test  in  tuberculosis  of  kid- 
ney, 609 

Phthisical  chest,  214 
habitus,  19 

thorax  as  physical  sign,  274 
Phthisis  florida,  137 

Physical  effort,  adjustment  of,  in  treat- 
ment, 754 
signs,  208,  273 

auscultatory,  of  pulmonary  cavity  r 

262,  263,  271,  272,  292 
classification,  275 
general,  210 
in  advanced  cases,  288 
in  arrested  cases,  276,  282 
in    cases    with    moderate    involve- 
ment, 282 
in  empyema,  470 
in  incipient  cases,  278 
in  pleural  effusion,  450 
in  pneumopyothorax,  485 
in  pneumothorax,  481 
in  prognosis,  399 

in  pulmonary  type  of  miliary  tuber- 
culosis, 422 

of  pulmonary  cavity,  244,  245,  246 
phthisical  thorax,  274 
tallness  of  stature,  275 
Physician,  influence  of,  in  treatment  of 

pulmonary  hemorrhage,  855 
instructions  in   prophylaxis  through, 

720 

responsibility  of,  691 
Pia  mater,    pathologic   changes   in,   ia 

meningeal  tuberculosis,  430 
Picrotoxin  in  night-sweats,  852 
Pigeon-breast,  218 

Pirquet's  cutaneous  method  of  diagno- 
sis, 309 

Pitch  of  percussion  sound,  234 
changes  in,  246 
Gerhardt's  change  in,  246 
Wintrich's  -change  in,  246 
of  rales,  267 

of  vocal  resonance,  changes  in,  271 
Wintrich's    change     of,    in    pneumo- 
thorax, 483 
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Placenta,  tuberculosis  of,  67 
Placenta!   circulation,   intra-uterine  in- 
fection through,  67 
Pleura,    discission   of,    in    pneumopyo- 

thorax,  493 
tuberculosis  of,  442 

and  pneumonia,  differentiation,  461 
aspiration    in,    converting     serous 
effusion  into  purulent  effusion, 
469 

indications  for  and  against,  464 
rules  for,  466 
Baccelli's  sign  in,  454 
calomel  purge  in,  463    , 
cytology  in  diagnosis  of,  445 
diagnosis,  459 

aspirating  needle  in,  460 
change  in  level  of  effusion,  461 
displacement  of  heart  in,  454 

of  organs  in,  454 
dry  cupping  in,  463 
egophony  in,  454 
etiology,  442 
fever  in,  449 
fixation  of  ribs  in,  463 
flaxseed  poultice  in,  463 
frequency,  443 
friction  sounds  in,  453 
Greece's  sign  in,  451 
herpes  labialis  in,  461 
idiopathic,  446 
inspection  of  thorax  in,  450 
Jousset's     method    of     diagnosing, 

445 

Jiirgensen's  sign  in,  453 
letter  "S"  curve  in,  451 
morphin  in,  4£3 
Murphy's  treatment,  464 
pain  in,  449 

treatment,  463 
palpation  of  thorax  in,  450 
pathology,  447 
percussion  of  thorax  in,  450 
potassium  iodid  in,  463 
prognosis,  461 
respiratory  sounds  in,  453 
salicylates  in,  463 
seroprognosis,  462 
Signe  du  Sou  in,  452 
skodaic  resonance  in,  450 
spontaneous  absorption  in,  465 
symptoms,  448 
treatment,  462 
surgical,  463 
venesection  in,  463 
vocal  resonance  in,  453 
Weil's  sign  in,  451 

Pleural  effusion,  Rontgen  rays  simulat- 
ing, 337 

friction-sounds,  232,  269 
rale,  269 

Pleurisy,  acute,  140 
diagnostic  import,  298 
phthisis  following,  143 
tuberculous,    442.     See   also    Pleura, 
tuberculosis  of. 


Pleuritic    involvement,    pain    resulting 

from,  149 

Pleximeter  finger,  position  of,  in  per- 
cussion, 236 
Pneumonia  after  pulmonary  hemorrhage, 

179 

and  meningeal  tuberculosis,  differen- 
tiation, 439 

and  tuberculosis  of  pleura,  differen- 
tiation, 461 
diagnostic  import,  298 
differential  diagnosis,  381 
herpes  labialis  in,  461 
phthisis  following,  143 
Pneumonic  consolidation,  127 

phthisis,  acute,  gross  appearances,  129 

method  of  onset,  137 
lobar,  129 
lobular,  129 
Pneumonokoniosis,  202 
course  of,  204 
physical  signs,  204 
Pneumopyothorax,  487 

and     pneumothorax,     differentiation, 

484 

aspiration  in,  488 
auscultatory  signs  in,  488 
Beck's  treatment  of,  493 
bismuth-vase!  in  paste  in,  493 
decortication  of  lung  in,  493 
Delorme's  operation  in,  493 
discission  of  pleura  in,  493 
metallic  tinkling  in,  488 
physical  signs,  485 
Rontgen  rays  in  detecting,  348 
siphon  drainage  in,  488 
succussion  sound  in,  488 
treatment  of,  488 
laissez  policy,  488 
surgical,  488 
Pneumothorax,  481 

and     pneumopyothorax,     differentia- 
tion, 484 

and  pulmonary   cavities,   differentia- 
tion, 484 
artificial  production  of,  in  pulmonary 

hemorrhage,  874 
tuberculosis,  870,  874 
aspiration  in,  486 
atropin  in,  485 
auscultatory  signs  in,  483 
coin  sign  in,  483 
cracked-pot  resonance  in,  483 
diagnosis  of,  484 
initial,  pain  of,  150 
metallic  tinkling  in,  483 
morphin  in,  485 
opiates  in,  485 
oxygen  in,  485 
pain  in,  481 
percussion-note  in,  483 
physical  signs,  481 
prognosis  of,  484 
rales  in,  483 

respiratory  sounds  in,  483 
strapping  chest  in,  485 
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Pneumothorax,  strychnin  in,  485 
succussion  sign  in,  483 
symptoms  of,  481 
treatment  of,  485 
tympanitic  resonance  in,  483 
types  of,  483 
vocal  resonance  in,  483 
Wintrich's  change  of  pitch  in,  483 
Position  of  heart,  170 

in  adherent  pericardium,  504 
in  tuberculosis  of  pleura,  554 
Rontgen  ray  in  diagnosing,  327 
Postnasal  infection,  69,  74,  87,  88 

dangers  of,  723 
Potassium  citrate  in  intestinal  toxemia, 

851 
iodid  in  tuberculosis  of  pericardium. 

502 

of  pleura,  463 
Pott's  disease,  551 
Poultice,    flaxseed,    in    tuberculosis    of 

pleura,  463 

Precordia,  changes  in,  227 
Precordiaj  pulsation,  visible,  227 
Predisposition,  acquired,  diagnostic  im- 
port, 296 
inherited,  111 
Pregnancy,  668 

in  tuberculosis,  67 

Present  condition,  diagnostic  import,  299 

illness,  influence  of,  on  prognosis,  398 

Pressure  symptoms  in  tuberculosis  of 

mediastinal  glands,  526 
Prevalence,  93 

Prevention,  678.     See  also  Prophylaxis. 
Preventorium,  706 

Previous  diseases,  diagnostic  import,  298 
history,  influence  of,  on  prognosis,  392 
Primary  involvement,  site  of,  133 

localization    of   initial    anatomic 
lesions  at  apex,  79,  133.  134, 
135 
of  tuberculous  lesions  in  early 

life,  72 

Prison  reform,  739 
Prisons,  tuberculosis  in,  81,  114 
Procreative  power,  197 
Prognosis,  25 

acceleration  of  pulse,  402 

age,  387 

area  of  involvement,  399 

arteriosclerosis,  403 

change  of  surroundings  and  climate, 

397 
character,  395 

of  systemic  disturbance,  402 
cough,  403 

degree  of  nutrition,  403 
digestive  disturbances,  403 
diseases  of  air-passages,  403 
of  kidney,  403 
of  liver,  403 
disposition,  394 

evidence  of  apparent  immunity,  401 
extent  of  tissue  destruction,  401 
factors  pertaining  to  individual,  387 


Prognosis,  family  history,  392 

fever,  402 

financial  condition,  395 

former  opinions  of  profession,  403 

history  of  present  illness,  398 

illustrative  cases,  404-416 

in  American  Indians,  390 

in  Americans,  392 

in  English,  392 

in  female,  389 

in  Germans,  392 

in  Hebrews,  392 

in  Irish  people,  391 

in  negro,  390 

in  Scotch  people,  392 

in  Swedes,  392 

influence  of  size  and  shape  of  tubercle 
bacillus  on,  21 

intelligence,  395 

intestinal  disturbances,  403 

moisture  in  infected  area,  400 

occupation,  393 

personal  equation  in  medical  super- 
vision, 397 

physical  signs,  399 

previous  history.  392 

proliferation  of  fibrous  tissue,  401 

race,  390 

rales,  400 

sex,  389 

social  environment,  396 

temperament,  394 

Prolongation  of  expiration,  265,  281,  292 
Prophylaxis,  678 

administrative  control,  728 

authenic  official  information  to  general 
public  regarding,  709,  721 

care  of  linen,  694 

child  labor,  727 

class    breathing    exercise    in    school- 
children in,  726 

clothing  of  school-children  in,  726 

contamination  of  milk.     See  Inspec- 
tion of  food-supply,  730,  731 

control  of  expectoration  in,  728 
of  patent  medicines  in,  733 

cooperation  of   employes   and  social 
insurance  in,  737 

day  camps,  706 

disposal  of  sputum  in  sick-room,  692 

distribution     of     educational     litera- 
ture, 716 

formation   of   antituberculosis   socie- 
ties, 710 

hygienic    construction    and    sanitary 
supervision  of  commercial 
establishments  in,  734 
of  factories  in,  734 
of  public  buildings  in,  734 
of  public  conveyances  in,  734 
of  tenement-houses  in,  734 
of  workshops  in,  734 

in  infants,  723 

in  school-children,  725 

influence  of  nutrition  in  children,  726 

inspection  of  animal  food  in,  730 
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Prophylaxis,  inspection  of  food-supply 

in,  730 

institutions,  697 

instructions  in,   through   exhibitions, 
718 

through  lectures,  718 

through  physician,  720 

through  public  schools,  714 

through  publications,  716 
International  Congress  on  Tubercu- 
losis in,  713 
marriage  of  tuberculous  individuals, 

722 

milk-supply  in,  730 
National  Association  in,  710 
non-procreation    of    predisposed    in- 
fants, 722 

prison  reform  in,  739 
problem  of,  in  school  life,  725 
receptacle  for  sputum,  693 
regulation  of  schools  in,  729 
removal  of  beard,  693 
restriction  of  medical  practice  in,  733 
Society  in  relation  to,  680 
State  Association  in,  710 

Sanatoria,  697,  700,  705 
supervision  of  sleeping  apartments  in 

hotels,  736 

tuberculosis  dispensaries,  705 

what  public  should  know,  721 

Prostate,  tuberculosis  of,  599,  618 

curetment  in,  620 

excision  in,  620 

iodoform  in,  620 

symptoms,  619 

treatment,  619 
surgical,  620 

Provisional  diagnostic  factors,  295 
Pseudotubercle  bacilli,  38 
Public  buildings,  hygienic  construction 

and   sanitary   supervision,  in  pro- 
phylaxis, 734 
conveyances,     hygienic     construction 

and    sanitary  supervision,  in   pro- 
phylaxis, 734 

transportation  of  consumptives  in, 

general,  authentic  official  information 

to,  regarding  prophylaxis,  709,  721 
schools,    instruction    in    prophylaxis 

through,  714 
problem  of  prophylaxis  in   school 

life,  725 

regulation  of,  in  prophylaxis,  729 
Publications,    instructions    in    prophy- 
laxis through,  716 
Puerile  respiration,  261,  280 
Pullman  cars,  danger  of  infection  in,  741 
Pulmonary  cavities.     See  Advanced  cases, 

292 
and  pneumothorax,  differentiation, 

484 

physical  signs,  210,  292 
sputum  from,  146 

excavation,   gross    appearances,    127, 
131,  133 


Pulmonary    gymnastics    in    treatment, 

761 
hemorrhage,  175 

alcohol  in,  862 

amyl  nitrite  in,  861 

animal  serum  in,  860 

as  affecting  course,  199 

asphyxiation  from,  179 

atropin  in,  862 

bronchopneumonia  after,  179 
treatment,  862 

calcium  lactate  in,  860 

care  of  bowels  in,  858 

castor  oil  for  moving  bowels  in,  859 

cold  applications  in,  864 

constriction  of  chest  in,  865 

diagnostic  import,  299 

differential  diagnosis,  383 

digitalis  in,  859 

direct  injection  of  tannic  acid  in, 
870 

during  sleep,  177 

dyspnea  following,  153 

ergot  in,  859 

fixed  position  of  patient  in  treat- 
ment of,  858 

gelatin  i  i,   '.60 

histology,  126 

ice-bag  in,  864 

immediate  effects,  179 

influence  of  altitude  on,  181,  830 
of  climate  on,  181,  830 

initial,  method  of  onset,  139 

ligation  of  extremities  in,  865 

moderate,  176 

morphin  in,  861 

nervous  and  mental  symptoms  dur- 
ing and  after,  178 

nitroglycerin  in,  861 

oxygen  in,  863 

periodicity,  175 

pneumonia  after,  179 

production    of    artificial    pneumo- 
thorax in,  874 

quantity  lost,  178 

recumbent  position  in  treatment  of, 
857 

reduction  of  blood-pressure  in,  861 

remote  effects,  180 

severe,  177 

sodium  nitrite  in,  861 

strychnin  in,  862 

symptoms,  177 

treatment,  853 
drugs  in,  859 

general  considerations,  853 
influence  of  physician,  855 
regard  for  detail,  856 
special  methods,  864 
therapeutic  management,  855 

vaccine  therapy  in,  863 

venesection  in,. 861,  863 
salt  solution  with,  863 
osteo-arthropathy,  hypertrophic,  162 
resonance,    diminished    intensity,    in 

advanced  cases,  290 
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Pulmonary  syphilis,  differential  diagno- 
sis, 382 

type  of  miliary  tuberculosis,  422 
cyanosis  in,  422 
dyspnea  in,  422 
fever  in,  422 
friction  sounds  in,  423 
onset,  138 
physical  signs,  422 
rales  in,  423 
temperature  in,  422 
treatment,  441 
Pulsation,  capillary,  229 
epigastric,  229 
precordial,  227 

Pulse,  acceleration  of,  166,  167 
diagnostic  import,  302 
in  typhoid  type  of  miliary  tubercu- 
losis, 425 

prognostic  import,  402 
treatment,  167 

without  cardiac  involvement,  167 
and  respiration,  lack  of  relationship 

between,  166 
bounding,  168 
character  of,   in   regulating  walk  in 

tuberculosis,  758 
full,  168 
in  meningeal  tuberculosis  in  children, 

434 

in  tuberculosis  of  pericardium,  498 
irregularity  of,  167 
paradoxic,   in  adherent  pericardium, 

504 

rhythm  of,  changes  of,  167 
soft,  168 
Pulsus    paradoxus    in    tuberculosis    of 

pericardium,  498 

Puncture,  exploratory,  in  empyema,  471 

lumbar,  in  meningeal  tuberculosis,  441 

Purgation  in  tuberculosis  of  pericardium, 

502 
Pus-cells  of  sputum,  tubercle  bacilli  in, 

147 
Pyloric     ulcer,     tuberculous     infection 

upon,  574 
Pyogenic  membrane,  132 


QUALITY  of  auscultatory  sounds,  255,  256 

changes,  in  261 
of  percussion  sound,  234 

changes  in,  244 

Quinin   dissolved   in   alcohol,   sponging 
with,  in  night-sweats,  851 


RACE,  influence  of,  96 

on  prognosis,  390 

on  susceptibility,  114 
Rachitic  chest,  218 

.  rosary,  218 

Radium  in  glandular  tuberculosis,  539 
Railway  sanitation,  743 
Rales,  265 

60 


Rales,  apical,  diagnostic  import,  303,  304 

bronchial,  dry,  268 
fine  moist,  268 
moist,  266 
cavernous,  269 
classification  of,  265 
consonating,  267 
cough  in  recognition  of,  265 
crepitant,  267,  268 

returning,  268 
diagnostic  import,  303 
in  advanced  cases,  292 
in  cases  with  moderate  involvement, 

288 

in  incipient  cases,  279,  280 
in  pneumothorax,  483 
in  pulmonary  type  of  miliary  tuber- 
culosis, 423 
indeterminate,  270 
influence  of,  on  prognosis,  400 
metallic,  269 

mucous,  267  » 

non-consonating,  267 
pitch,  quality,  and  intensity  of,  267 
pleural,  269 

friction,  269 
resonant,  267 
sonorous,  36 
subcrepitant,  267 
succussion,  269 
tracheal,  266 
dry,  266 
moist,  266 
vesicular,  267,  268 
crackling,  267 
dry,  267 
semi-dry,  268 
Ranvier's  acid  alcohol,  22 
Reciprocal    relations    of    consumptives 

and  society,  678 
Rectal  fistula,  594 

bismuth-vaselin  paste  in,  596 
blind  external,  595 

internal,  594 
excision  in,  597 
open  variety,  594 

relation  of,  to  pulmonary  tubercu- 
losis, 595 

treatment,  595,  596 

Recurrent  laryngeal  nerve,  compression 
of,  in  tuberculosis  of  mediastinal 
glands,  527 

Red  blood-corpuscles,  influence  of  alti- 
tude on,  817 
Reform,  prison,  739 
Registration,  compulsory,  684 
Resection  of  costal  cartilages  in  emphy- 
sema with  fixed  thorax,  874 
rib,  in  pulmonary  tuberculosis,  872 
multiple,  total  mobilization  of  chest- 
wall  by,  in  phthisis,  875 
Resonance,  233 
absence  of,  243 
amphoric,  245 

in  advanced  cases,  290 
chinking,  245 
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Resonance,  cracked-pot,  236,  245 

in  advanced  cases,  290 
duration  of,  234 
intensity  of,  233 

changes  in,  243 

diminished,  244 

increased,  243 
pitch  of,  234 

changes  in,  246 

Gerhardt's  change  in,  246 

Wintrich's  change  in,  246 
pulmonary,   diminished  intensity,   in 

advanced  cases,  290 
quality  of,  changes  in,  244 
skodaic,  in  tuberculosis  of  pleura,  450 
tympanitic,  244 

in  advanced  cases,  290 

in  pneumothorax,  483 
vocal,  changes  in,  in  cases  with  mod- 
erate involvement,  288 
in  intensity,  270 
in  pitch  and  quality,  271 

diminution  of,  270 

in  advanced  cases,  292 

in  pneumothorax,  483 

in  tuberculosis  of  pleura,  453 

increase  of,  270 

over  larynx,  258 

over  lung,  258 

over  trachea,  258 

suppression  of,  270 
Resonant  rales,  267 
Resort,  day,  706 
Respiration,  amphoric,  changes  in  pitch 

and  quality,  264 

and  pulse,   lack  of  relationship  be- 
tween, 166 
asthmatic,  259,  260 
bronchial,  auscultation  of,  255 

changes  in  pitch  and  quality,  261 
bronchocavernous,  263 
bronchovesicular,  263 

changes  in  pitch  and  quality,  261 
cavernous,     changes    in    pitch    and 

quality,  262 

changes  in  frequency  of,  151 
Cheyne-Stokes  type,  212 
cog-wheel,  213,  259,  265 

diagnostic  import,  304 

in  incipient  cases,  280 
emphysematous,  259,  260 
exercises,  class,  in  school-children,  726 
forcible,  in  treatment,  762 
harsh,  in  incipient  cases,  280 
in  acute  conditions  among  children, 

213 

interrupted,  in  incipient  cases,  280 
metamorphosing,  263 

changes  in  pitch  and  quality,  264 
puerile,  261 
restrained,  213 
rhythm  and  sound  of,  212 
rough,  diagnostic  import,  303 

in  incipient  cases,  280 
rude,  280 
sighing,  213 


Respiration,  sticky,  in  incipient  cases,  280 
stridulous,  213 
tubular,  auscultation  of,  255 
vesicular,  auscultation  of,  255,  256 

regional  differences,  256 
vesiculocavernous,  263 
Respiratory  mensuration,  209 
movements,  225 

rate,  influence  of  altitude  on,  818 
sounds,  absence  of,  259 
auscultation  of,  254 
changes  in  duration,  264 
in  intensity,  259 
in  pitch  and  quality,  261 
in  rhythm,  265 
diagnostic  import,  303 
diminution  of  intensity,  259 
in  advanced  cases,  291 
in   cases  with     moderate    involve- 
ment, 288 

in  pneumothorax,  483 
in  tuberculosis  of  pleura,  453 
increased  intensity,  261 
modifications  of,  259 
tract,  infection  through,  74 

upper,  tuberculosis  of,  628 
Responsibility  of  physician,  691 
Rest,  Brehmer,  706 
effect  of,  on  fever,  155 
in  treatment  of  cough,  844 
of  heart  weakness,  852 
of  mixed  infection,  665 
of  tuberculosis,  755 
in  tuberculosis  of  pericardium,  502 
Restrained  respiration,  213 
Reticulum     of     connective     tissue     of 

tubercle,  121 

Retina,  tuberculosis  of,  658 
Retraction  of  chest- wall,  229 

unilateral,  of  thorax,  223 
Retroperitoneal  glands,  tuberculosis  of, 

531 

Returning  crepitant  rale,  268 
Revolving  shelter  in  treatment,  775 
Rheumatism  and  tuberculosis  of  joints, 

differentiation,  550 
Rhonchi,  palpable,  232 
Rhythm  of  pulse,  changes  of,  167 
of  respirations,  212 

changes  in,  265 
Rib,   first,    chondrotomy   of,    in   apical 

tuberculosis,  873 
resection  in  pulmonary  tuberculosis, 

872 

multiple,  total  mobilization  of  chest- 
wall  by,  in  phthisis,  875 
Ribs,    fixation    of,    in    tuberculosis    of 

pleura,  463 
Roaring  in  tuberculosis  of  mediastinal 

glands,  527 
Rontgen  rays  detecting  bronchial  glands, 

337 
diagnostic  import,  323-379 

in  displacement  of  heart,  327 
in  incipient  cases,  325 
in  pneumothorax,  348 
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Rontgen  rays,  diagnostic  import  in  pul- 
monary excavation,  334 
in  tuberculosis  of  kidney,  608 
in  caries  of  spine,  552 
in  detecting  descent  of  diaphragm, 

323 
in     determining     translucency     of 

apices  during  respiration,  323 
in  glandular  tuberculosis,  538 
in    treatment     of    tuberculosis    of 

kidney,  611 
in  tuberculosis  of  peritoneum,  513 

of  skin,  641 
simulating  aortic  aneurysm,  337 

pleural  effusion,  337 
Rosary,  rachitic,  218 
Rotch's  sign  in  tuberculosis  of  pericar- 
dium, 4  »8 
Rough   respiration,    diagnostic   import, 

303 

in  incipient  cases,  280 
Roumania,   compulsory  notification  in 
687 


SALICYLATES    in    tuberculosis    of    peri- 
cardium, 502 
of  pleura,  463 

Salt  solution  and  venesection  in  pulmo- 
nary hemorrhage,  863 
hot,  in  tuberculosis  of  ear,  655 
in  intestinal  toxemia,  851 
Sanatoria,  scope  of,  in  treatment,  789 
State,  700 

industrial  pursuits  in,  701 
influence  of,  on  neighboring  com- 
munities and  surrounding  prop- 
erty, 703 
Sanatorium  regime,  789 

Parker  Hill,  707 

Sanitary      supervision      of      tenement- 
houses,  workshops,  factories,  commer- 
cial establishments,  public  buildings, 
and  conveyances  in  prophylaxis,  734 
Sanitation,  railway,  743 
Scarification  in  tuberculosis  of  skin,  641 
School-children,    class    breathing    exer- 
cise in,  726 

clothing  of,  in  prophylaxis,  726 
nutrition  of,  726 
prophylaxis  in,  725 

Schools,  public,  instruction  in  prophy- 
laxis through,  714 
regulation  of,  in  prophylaxis,  729 
Sclera,  tuberculosis  of,  658 
Scotch  people,  prognosis  in,  392 
Scrofuloderma,  628,  638 
Scrofulous  type  of  face  in  tuberculosis 

of  cervical  glands,  522 
Sea  air  in  glandular  tuberculosis,  533 
Segregation  of  urine  in  tuberculosis  of 

kidney,  608 

Semilunar  space,  Traube's,  240 
Seminal   vesicles,    tuberculosis  of,   599, 

620 
diagnosis,  620 


Seminal  vesicles,  tuberculosis  of,  symp- 
toms, 620 
treatment,  620 
Septic  aspiration  pneumonia,  179 

disturbances,  acute,  140 
Serum,    animal,    in   pulmonary   hemor- 
rhage, 860 
antistreptococcic,  in  mixed  infection, 

665 

diagnosis,  321 
Fish's  antiphthisic,  881 
Maragliano's,  880 
Marmorek's,  881 
Serum-therapy,  880 
Sex,  influence  of,  on  prognosis,  389 
Sexual  desire,  197 

organs,  196 

Shack,  sleeping,  in  treatment,  774 
Shape  of  fingers,  161 

of  thorax,  213 

Shelter  and  comfort  in  open-air  exist- 
ence, 766 

revolving,  in  treatment,  775 
wooden,  in  treatment,  770 
Shortening  of  expiration,  256 

of  inspiration,  264 
Sick-room,  disinfection  of,  694 

disposal  of  sputum  in,  as  prophylactic 

measure,  692 
furniture  of,  694 

Side:chain  theory  of  Ehrlich,  878 
Sighing  respiration,  213 
Sign,  Babinski's,  in  meningeal  tubercu- 
losis in  children,  435 
Baccelli's,  in  tuberculosis  of  pleura, 

454 
Broadbent's,  in  adherent  pericardium, 

503 

coin,  in  pneumothorax,  484 
Friedreich's,  in  adherent  pericardium, 

504 

Grocco's,  in  tuberculosis  of  pleura,  451 
Hollopeter's,  in  tuberculosis  of  medias- 

tinal  glands,  528 
Jiirgensen's,  in  tuberculosis  of  pleura, 

453 
Kernig's,    in   meningeal   tuberculosis, 

433 

in  children,  435 

Rotch's,    in   tuberculosis   of   pericar- 
dium, 498 

succussion,  in  pneumothorax,  483 
Weil's,  in  tuberculosis  of  pleura,  451 
Signe  du  sou  in  tuberculosis  of   pleura, 

452 
Signs,   auscultatory,   in  pneumothorax, 

488 
in      tuberculosis     of     mediastinal 

glands,  528 
of  pulmonary  cavity,  262,  263,  271, 

272,  292 

percussion,  in  tuberculosis  of  pericar- 
dium, 498 
physical,  208,  273 
classification  of,  275 
general,  210 
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Signs,  physical,  in  advanced  cases,  288 
in  arrested  cases,  276 
in  empyema,  470 
in  pleural  effusion,  450 
in  pneumopyothorax,  485 
in  pneumothorax,  481 
in  prognosis,  399 
of  pulmonary  cavity,  262,  263,  271, 

272,  292 

in  pulmonary  type  of  miliary  tuber- 
culosis, 422 
phthisical  thorax,  274 
tallness  of  stature,  275 
Silver  nitrate  in  diarrhea,  850 
in  tuberculosis  of  kidney,  616 

of  larynx,  651 
Siphon  drainage   in  pneumopyothorax, 

488 
Site  of  primary  involvement,  133 

localization  of    initial    anatomic 
lesions  at  apex,  79,  133,  134, 
135 
of  tuberculous  lesions  in  early 

life,  72 

Size  of  heart,  168 
decreased,  168 
increased,  168,  169 
of  thorax,  213 

Skin,  animal  experimentation,  628-641 
condition  of,  165 

as  affecting  auscultation,  25 
cutaneous,  309 
cuti-reaction,  311 

differential  cutaneous  method,  311 
hyperesthesia  of,  165 
intradermal,  311 
necrogenic  wart,  638 
lupus  vulgaris,  639 
papulosquamous  type,  638 
percutaneous,  310 
role    of,  as  channel  for   tuberculous 

infection,  629 
subcutaneous,  307 
tuberculosis  of,  628 

and     epithelioma,     differentiation, 

639 

and  syphilis,  differentiation,  640 
curetment  in,  641 
diagnosis,  639 

disseminated  form,  629,  638 
Finsen  light  in,  641 
frequency    of    pulmonary    involve- 
ment in,  636 
prognosis,  640 

relation  of  human  to  bovine  tuber- 
culosis in,  633 
to  existence  of  infective  processes 

in  other  parts  of  body,  635 
Rontgen  rays  in,  641 
scarification  in,  641 
scrofulous  type,  628,  638 
treatment,  640 
tuberculin  in,  641 
ulcerative  form,  638 
variations  in  character  of  pathologic 
change,  636 


Skin,  tuberculosis,  variations  in  clinical 

manifestations,  636 
varieties,  637  ^ 
verrucous  variety,  634,  637 
Skodaic    resonance    in    tuberculosis    of 

pleura,  450 
Sleep.     See  Insomnia, 

pulmonary  hemorrhage  during,  177 
Sleeping   apartments   in   hotels,    super- 
vision of,  in  prophylaxis,  736 
canopy  in  treatment,  766 
coaches,  danger  of  infection  in,  741 
shack  in  treatment,  774 
Small  heart,  168 
Smear,   preparation   of,  in  determining 

opspnic  index,  892 
in  staining  tubercle  bacillus,  23 
Soaps,    oleate,    action   of,    on   tubercle 

bacillus,  23 
Social    environment,    influence    of,    on 

prognosis,  396 

insurance  in  prophylaxis,  737 
Societies,  antituberculosis,  formation  of, 

in  prophylaxis,  710 
Society    and    consumptives,    reciprocal 

relations,  678 

in  prevention  of  tuberculosis,  680 
relation  of  advanced  cases  to,  679 
of  incipient  cases  to,  679 
to  curability  of  tuberculosis,  681 
Sodium    bicarbonate   in    digestive   dis- 
orders, 849 
nitrite    in     pulmonary     hemorrhage, 

861 

phosphate  in  constipation,  849 
Soft  palate,  tuberculosis  of,  571 

pulse,  168 

Soil,  influence  of,  104 
Sonorous  rales,  268 
Sound,  changes  in  intensity,  270,  271 
cracked-pot,  in  pneumothorax,  483 
expiration,  256 
friction,  in  pulmonary  type  of  miliary 

tuberculosis,  423 

in  tuberculosis  of  pericardium,  499 
in  tuberculosis  of  pleura,  453 
pericardial,  232 
pleural,  232 

to-and-fro,  in  tuberculosis  of  peri- 
cardium, 497 
heart- ,  in  tuberculosis  of  pericardium, 

499 

in  incipient  cases,  279 
inspiration,  256 
modifications  of  normal  spoken  and 

whispered,  in  disease,  270 
of  respirations,  212 
respiratory,  absence  of,  259 
adventitious.     See  Rales. 
auscultation  of,  254 
changes  in  duration,  264 
in  intensity,  259 
in  pitch  and  quality,  261 
in  rhythm,  265 
diagnostic  import,  303 
diminution  of,  259 
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Sound,  respiratory,  in  advanced  cases,  291 
in    cases    with    moderate    involve- 
ment, 288 

in  pneumothorax,  483 
in  tuberculosis  of  pleura,  453 
increased  intensity,  261 
modifications  of,  259 
succussion,  269 

in  pneumopyothorax,  488 
voice- ,  normal,  258 
Space,  Gerhardt's  complemeutal,  241 

Traube's  semilunar,  240 
Specific  treatment,  678 
Spengler,  fragments  of,  27 
Spine,  caries  of,  551.     See  also  Caries 

of  spine. 

flexibility  of,  in  caries  of  spine,  551 
impaired  mobility,  in  caries  of  spine, 

551 

Splitter  of  Spengler,  27 
Spoken    voice,    changes   in,    diagnostic 

import,  303 

modifications  of,  in  disease,  270 
normal,  258 
Sputum,  145 

absence  of  eosinophiles  in,  diagnostic 

import,  306 
blood  in,  146 

diagnostic  import,  299,  383 
pulmonary  hemorrhage,  175 
slight  hemoptysis,  176 
control  of,  in  prophylaxis,  728 
diagnostic  import,  299,  383 
disposal  of,  diagnostic  import,  297 
in  sick-room,  as  prophylactic  meas- 
ure, 692 
elastic  fibers  in,  148 

diagnostic  import,  306 
examination  of,  diagnostic  import,  304 
from  pulmonary  cavities,  146 
gross  appearances,  146 
how  expelled,  147 
increase    of     mononuclear     cells     in, 

diagnostic  import,  306 
lymphocytes  in,  diagnostic  import,  306 
microorganisms  in,  in  mixed  infection, 

663 

nummular,  146 

pus-cells  of,  tubercle  bacillus  in,  147 
quantity  of,  146 
receptacle  for,  693 
sterilization  of,  693 
swallowing  of,  as  cause  of   diarrhea, 

186 
Staining  tubercle  bacillus,  22 

carbol-fuchsin  solution  in,  23 
Gabbett's  method,  24 
Le  Baron's  method,  25 
Pappenheim's  method,  25 
preparation  of  smear  in,  23 
Stirling's  method,  25 
variations  in,  26 
Weigert-Ehrlich  method,  25 
Ziehl-Neelsen  method,  24 
Starch  enema  in  diarrhea,  850 
Stasis  in  circulation,  173 


State  Associations  for  study  and  preven- 
tion of  tuberculosis,  710 
duty  of,  in  tuberculosis,  682 
sanatoria,  700 

industrial  pursuits  in,  701 
influence  of,   on  neighboring  com- 
munities and  surrounding  prop- 
erty, 703 

Steam,  inhalation  of,  in  cough,  846 
Sterilization  of  tuberculous  sputum,  693 
Sternum,     counterirritation    over,     for 

cough,  846 
Stethoscope,  249 

auscultation  with,  248,  249 
Bowies',  253 
Camman's,  249 

Sticky  respiration  in  incipient  cases,  280 
Stiffness  in  caries  of  spine,  551 
Stimulins,  878 
Stirling's  method  of  staining  tubercle 

bacillus,  25 
Stomach,  catarrh  of,  chronic,  184 

contraindications  for  excessive  feed- 
ing, 785 
cough,  184 
symptoms,  182 
tuberculosis  of,  573 
ulcer  of,  tuberculous  infection  upon. 

574 
Strapping  chest  in  pneumothorax,  485 

in  pulmonary  hemorrhage,  865 
Street  cars,  danger  of  infection  in,  741 
Stridulous  breathing,  213 
Strophanthus  in  heart  weakness,  853 
Structure  of  tubercle,  120 
Strychnin  in  digestive  disorders,  849 
in  heart  weakness,  853 
in  phthisis,  867 
in  pneumothorax,  485 
in  pulmonary  hemorrhage,  862 
Subcrepitant  rales,  267 
Subcutaneous  tuberculin  test,  307 
Submiliary  tubercle,  120,  124 
Succussion  rales,  269 

sound  in  pneumopyothorax,  488 

in  pneumothorax,  483 
Sunlight,  effect  of,  on  tubercle  bacillus, 

30,  31 

importance  of.     See  Climate. 
Superalimentation.     See    Regulation    of 

diet,  777 

in  tuberculosis  of  peritoneum,  512 
Supervision  and  education,  691 
Suppression  of  promiscuous  expectora- 
tion, 728 

of  vocal  resonance,  270 
Suppuration    in    tuberculosis    of    hip- 
joint,  561 

Surgical  procedures  in  treatment  of  pul- 
monary tuberculosis,  870 
treatment  of  bones  and  joints,  568,  569 
of  empyema,  474-480 
of  glands,  539,  540,  542,  543 
of  pericardial  effusions,  502 
of  pneumopyothorax,  490 
of  pneumothorax,  486 
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Surgical  treatment  of  prostate,  620 
of  rectal  fistula,  597 
of  seminal  vesicles,  620 
of  tuberculosis  of  bladder,  616 
of  epididymis  and  testis,  623,  624 
of  intestine,  580 
of  kidney,  607,  608,  609,  611,  612, 

613 

of  pleura,  464 
of  tuberculous  appendicitis,  584 

peritoneum,  513 
Surroundings,   change  of,  influence,  on 

prognosis,  397 
influence  of  change  of,  in  treatment. 

See  Sanatoria. 

Sweats,   night-  ,  158.     See   also   Night- 
sweats. 

Sweden,  compulsory  notification  in,  688 
tuberculosis  in,  102 
prognosis  in,  392 

Sweet-oil  enema  in  constipation,  849 
Switzerland,  compulsory  notification  in, 

687 
Symptoms,  136 

circulatory  disturbances,  165 
clinical  course,  198 
cough,  143 
dyspnea,  151 
emaciation,  159 
expectoration,  145 
fever,  153 
hoarseness,  149 
insomnia,  191 
intestinal,  185 
local  objective,  160 
methods  of  onset,  136-143 
nervous  energy,  194 
night-sweats,  158 
pain,  149 

pulmonary  hemorrhage,  175 
referable  to  digestive  apparatus,  182 
to  genito-urinary  tract,  195 
to  mind  and  nervous  system,  187 
special,  treatment  of,  842 
stomach,  182 
voice,  150 
Syphilis,  673 

already  existing,  modifying  action  of 

tuberculosis  on,  676 
and  phthisis,  differentiation,  676 
and  tuberculosis  of  skin,  differentia- 
tion, 640 
hereditary,  674 
influence  of,  on  previously  acquired 

tuberculosis,  675 
on  vulnerability  of  tissues  to  future 

tuberculous  infection,  674 
pulmonary,  differential  diagnosis,  382 
Syrup  of  hydriodic  acid  in  cough,  846 
Systemic  disturbance,  character  of,  in 
prognosis,  402 


TABES  mesenterica,  531 
Table   utensils   in   sanatoria,    possibili- 
ties of  infection  from,  91 


Tache  cerebrale  on  abdomen  in  menin- 

geal  tuberculosis  in  children,  435 
Tachycardia,  166 
Tactile  fremitus,  230 
Tannalbin  in  diarrhea,  850 
Tannic   acid,    direct   injection,   in   pul- 
monary hemorrhage,  870 
Tannigen  in  diarrhea,  850 
Temperament,    influence    of,    on    prog- 
nosis, 394 
Temperature.     See  Fever,  153 

as  important  factor  of  prognosis,  402 
control  of,  of  mixed  infection,  665 
diagnostic  import,  301 
during  fever,  156 

in  pulmonary  type  of  miliary  tuber- 
culosis, 422 

in  typhoid  type  of  miliary  tubercu- 
losis, 425 

use  of  thermometer  in  taking,  301 
Tenderness  in  tuberculosis  of  kidney,  604 

of  peritoneum,  508 

Tenement-houses,  frequency    of  tuber- 
culosis in,  81 
hygienic    construction   and     sanitary 

supervision,  in  prophylaxis,  734 
Tent,  Gardiner,  in  treatment,  770 
Knopf's,  in  treatment,  764 
life  in  treatment,  769 
Termination,  205 
Test,  Casper's,  in  tuberculosis  of  kidney, 

610 

chromo-ureter,  in  tuberculosis  of  kid- 
ney, 610 

indigo-carmin,  in  tuberculosis  of  kid- 
ney, 609 
phloridzin,  in  tuberculosis  of  kidney, 

609 
Volcker  and  Joseph's,  in  tuberculosis 

of  kidney,  609 
Testis,   tuberculosis  of,   621.     See  also 

Epididymis,  tuberculosis  of. 
Texas,  climate  of,  833 
Thermometer,   use  of,   in  taking  tem- 
perature, 301 

Thorax,  auscultation  of,  254 
barrel,  217 
circumscribed  depression,  224 

prominences,  224 

constriction  of,  in  pulmonary  hemor- 
rhage, 865 

emphysematous,  216 
exploration  of,  diagnostic  import,  302 
flat,  215 

flatness  of,  in  advanced  cases,  289 
inspection  of,  213 

in  tuberculosis  of  pleura,  450 
measurement  of,  275 
pain  in,  149 
palpation  of,  230 

in  tuberculosis  of  pleura,  450 
paralytic,  214 
percussion  of,  238 

in  tuberculosis  of  pleura,  450 
regional  differences,  238 
phthisical,  214 
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Thorax,  phthisical,  as  physical  sign,  274 
rachitic,  218 
shape  of,  213 
size  of,  213 
strapping  of,  in  pneumothorax,  485 

in  pulmonary  hemorrhage,  865 
unilateral,  prominence,  219 

retraction,  223 
Throbbing  of  carotids,  229 
Tidal  percussion  in  cases  with  moderate 

involvement,  287 
Timothy-grass  bacillus,  43 
Tinkling,  metallic,  269 

in  pneumopyothorax,  488 
in  pneumothorax,  483 
Tirage   in   tuberculosis   of   mediastinal 

glands,  526 
Tissue  change,  influence  of  altitude  on, 

817 

of  climate  on,  813 

Tissues,  character  of,  influence,  116 
TO  tuberculin,  884 

To-and-fro  friction-sound  in  tuberculo- 
sis of  pericardium,  497 
Tolerance  to  tuberculosis,  894 
Tongue,  tuberculosis  of,  571 
Tonics,  bitter,  in  digestive  disorders,  849 
Tonsils  as  port  of  entrance  for  tubercle 

bacillus,  517 
tuberculosis  of,  572 

transmission,  to  ear,  654 
Toxemia.     See  Mixed  infection,  659 
intestinal,  850 

and  meningeal  tuberculosis,  differ- 
entiation, 440 
calomel  in,  851 
diuretin  in,  851 
magnesium  sulphate  in,  851 
potassium  citrate  in,  851 
salt  solution  in,  851 
treatment  of,  851 
TR  tuberculin,  884 
Trachea,  vocal  resonance  over,  258 
Tracheal  compression  in  tuberculosis  of 
mediastinal  glands,  physical  signs, 
526 

rales,  266 
dry,  266 
moist,  266 
tone,  Williams',  244 
Tracheobronchial  glands,  tuberculosis  of, 

frequency,  520 
Traffic  and  tuberculosis,  740 
Transmission,  hereditary,  64 

of  infection  by  ovum,  66 
Transportation  of  consumptives  in  pub- 
lic conveyances,  740 
Traube's  semilunar  space,  240 
Trauma    as    cause    of    tuberculosis    of 

bones  and  joints,  545,  547 
Treatment,  747 

adjustment  of  physical  and  nervous 

effort,  754 
aerarium  in,  764 
alcohol,  784 
avoidance  of  fatigue,  755 


Treatment,  beef-juice,  783 

climate,  cases  appropriate  for  climatic 

change  in  general,  823 
clinical  testimony,  820 
considerations  relative  to   climatic 

selection,  826 

physiologic  considerations,  813 
popular  localities,  831 
role  of,  808 
comfort  and  shelter,  arrangements  for, 

766 

conservation  of  energy,  754 
Denison's  sleeping  canopy,  766 
diet,  regulation  of,  777 
disadvantages  of  moisture,  814 
drug,  866 
eggs,  784 
excessive  feeding,  778 

anorexia  as  contraindication  for, 

787 

contraindications  for,  785 
disorders  of  digestion  as  contra- 
indication for,  787 
fever  as  contraindication  for,  785 
loss  of  appetite  as  contraindica- 
tion for,  787 
nausea   as    contraindication   for, 

787 
nervous    digestive    disorders    as 

contraindication  for,  787,  788 
vomiting  as  contraindication  for. 

787 

exercise,  755 
forcible  breathing,  762 
Gardiner  tent,  770 
general,  678 

considerations,  747 
drug  therapy,  866 
impracticability  of  ideal  standard  diet, 

779 

caloric  values,  779 
organic  changes  in  digestive 
apparatus  as  contraindica- 
tions for  excessive  feeding, 
787  k 

superalimentation,  781 
King's  lean-to  arrangement,  774 
Knopf's  window-tent,  764 
liquid  diet,  788 
milk,  788 

nutritive  enema,  784 
of  acute  intestinal  toxemia,  850 
of  cardiac  weakness,  852 
of  constipation,  849 
of  cough,  842 
of  diarrhea,  849,  850 
of  disorders  of  digestion,  846 
of  insomnia,  852 
of  mucous  colitis,  850 
of  night-sweats,  851 
of  pulmonary  hemorrhage,  853 
exhibition  of  drugs  in,  859 
influence  of  physician  in,  855 
regard  for  detail  in,  856 
special  methods,  864 
of  special  symptoms,  842 
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Treatment,  open-air  existence,  comfort 

and  shelter  in,  766 
enforcement  of,  763 
principles  of,  749 
pulmonary  gymnastics,  761 
regard  for  infinite  detail,  750 
regulation  of  diet,  777 
resisting  force  of  individual,  750 
rest,  755 

revolving  shelter,  775 
role  of  climate,  808 

clinical  testimony,  820 
physiologic  considerations,  813 
sanatorium,  scope  of,  789 
serum,  880 
sleeping  canopy,  766 

shack,  774 
specific,  678,  876 
surgical,  870 

chondrotomy  of  first  rib  in  apical 

tuberculosis,  873 
production    of    artificial    pneumo- 

thorax,  874 

resection  of  several  costal  cartilages 
in  emphysema,  with  fixed  thorax, 
874 

rib  resection  and  compression  over 
site  of  large  pulmonary  cavity, 

872 
total  mobilization  of  chest-wall  by 

multiple  rib  resection,  875 
tent  life,  769 
tuberculin,  883 
variation  of  individual  adaptability, 

750 

walking  in  open  air,  757 
wooden  shelters,  770 
Triangle,    Grocco's,   in   tuberculosis   of 

pleura,  451 

Trional  in  insomnia,  852 
Tubercle,  120 
bacillus,  20 

acid-fastness  of,  27 
action  of  oleate  soaps  on,  28 
adenoid  vegetations  as  port  of  en- 
trance for,  517 

and  avian  tubercle  bacillus,  rela- 
tion, 35 

and  bovine  tubercle  bacillus,  mor- 
phologic and  cultural  dif- 
ferences, 58 
relation,  47 

and  lepra  bacillus,  resemblance,  41 
avian,  and  human  tubercle  bacillus, 

relation,  35 

bacteria  closely  resembling,  37 
chemic  composition,  33 
conditions      influencing      infection 

after  exposure  to,  111 
congenital  method  of  infection,  64 
conveyance  of,  by  lymphatics,  514 
cultural  characteristics,  23 
distribution  of,  89 
entrance  of,  Aufrecht's  theory,  134 
through  digestive  tract,  84 
respiratory  tract,  74 


Tubercle  bacillus,  examination  of  cere- 

brospinal  fluid  for,  437 
of  feces  for,  32,  40,  89,  91,  579 
of  serous  exudate  for,  444 
of  sputum  for,  304 
of  urine  for,  603,  614 
exit  of,  from  body,  90 
flies  in  dissemination  of,  88 
in  animal  feces,  89 
in  butter,  43 
in  feces,  91 
in  milk,  89 
in  nares,  656 

in  pus-cells  of  sputum,  147 
in  tuberculosis  of  bladder,  614 
of  genito-urinary  tract,  597 
in  urine,  90,  598 

in  tuberculosis  of  kidney,  606 
influence  of,  as  factor  in  prognosis, 

401 
inoculation  with,   immunity  from. 

884 

invasion  of  body  by,  through  diges- 
tive tract,  84 

through  respiratory  tract,  74 
length,  20 

mode  of  entrance,  119 
modifications  of,  61 
morphologic  characteristics,  20 

variations  in,  26 
nature  of  granules,  27 
on  hands,  91,  629 

passage  of,  through  intestinal  wall, 
516,  518.     See  Infection  through 
digestive  tract. 
through  skin.     See  Skin  as  route 

of  infection. 
size  and  shape,  20 

influence  of,  on  prognosis,  21 
staining,  22 

carbol-fuchsin  solution  in,  23 
Gabbett's  method,  24 
Le  Baron's  method,  25 
Pappenheim's  method,  25 
preparation  of  smear  in,  23 
Stirling's  method,  25 
variations  in,  26 
,       Weigert-Ehrlich  method,  25 

Ziehl-Neelsen  method,  24 
tonsils  as  port  of  entrance  for,  517 
transmission     of.      See    Congenital 

method  of  infection. 
variations  in  morphologic  and  stain- 
ing characteristics,  26-28 
varieties,  34 

virulence,  influence  of,  116 
vitality  of,  29,  30 
action  of  cold  on,  30 
of  creasote  on,  32 
of  heat  on,  30 
of  iodoform  on,  32 
of  sunlight  on,  30,  31 
cellular  proliferation,  121 
choroidal,  in  meningeal  tuberculosis, 

433 
conglomerate,  120,  124 
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Tubercle  corpuscle,  19 
crude,  124 

degenerative  change  in,  122 
epithelioid  cells  of,  121 
giant-cells  of,  121 
lymphoid  cells  of,  121 
miliary,  120 

reticulum  of  connective  tissue  of,  121 
structure  of,  120 
submiliary,  120,  124 

tonsils  as  port  of  entrance  for,  517, 

518 

transmission  of,  64 
variations  in  morphologic  and  stain- 
ing characteristics,  26-28 
varieties  of  true,  34 
vitality  of,  30 
Tuberculin  B.  E.,  884 
Calmette's,  884 
CL,  884 

class  of  cases  suitable  for,  895 
clinical  application  of,  893 
Denys',  884 
dosage  of,  894 

in  afebrile  cases  with  advanced  pul- 
monary infection,  904-907 
moderate  or  advanced  pulmonary 

infection,  908-910 
moderate     pulmonary     involve- 
ment, 902,  903 
in  glandular  tuberculosis,  537 
in  tuberculosis  of  bladder,  615 
of  bones  and  joints,  565,  569 
of  kidney,  611 
of  peritoneum,  513 
of  skin,  641 

method  of  administration,  895 
personal  observations  on  use  of,  896 
tests,  307 

Alantier's,  320 

Calmette's  method,  312 

cutaneous  method,  309 

cutireaction,  311 

differential  cutaneous  method,  311 

intradermal  method,  311 

methods  of,  307 

comparative  value,  316 
ophthalmic  reaction,  312 

dangers  from,  313 

Oppenheim's  urethral  reaction,  320 
percutaneous  reaction,  310 
subcutaneous  method,  307 
von   Pirquet's    cutaneous   method, 

309 

Wolff-Eisner  method,  312 
TO,  884 

tolerance  to,  894 
TR,  884 
treatment,  883 

influence   of,    on   derangements   of 

menstruation,  197 
on  dysmenorrhea,  197 
Tuberculoid  bacilli,  38,  39 
Tubular  respiration,  auscultation  of,  255 
Turban-shaped  epiglottis  in  tuberculo- 
sis of  larynx,  648 


Twichell's  technic  for  examining  vital- 
ity of  tubercle  bacillus,  31 
Tympanites    in    tuberculosis    of    peri- 
toneum, 508 

Tympanitic  resonance,  244 
in  advanced  cases,  290 
in  pneumothorax,  483 
Typhoid  fever  and  meningeal  tubercu- 
losis, differentiation,  438 
diagnostic  import,  298 
phthisis  following,  143 
type  of  miliary  tuberculosis,  424 
acceleration  of  pulse  in,  425 
cough  in,  422 
course,  427 
diagnosis,  426 
fever  in,  425 
mental  condition  in,  425 
recovery  from,  427 
temperature  in,  425 
treatment,  441 


ULCER,    gastric,    tuberculous    infection 

upon,  574 
of  gums,  571 

of  soft  palate  and  pharynx,  571,  572 
of  tongue,  571 
of  tonsils,  572 
pyloric,   tuberculous  infection  upon, 

574 

excision  of,  in  tuberculosis  of  blad- 
der, 617 
Ulcerative  tuberculosis  of  intestine,  577, 

578,  579 
of  skin,  638 

of  vermiform  appendix,  581,  583 
Uremia  and  meningeal  tuberculosis,  dif- 
ferentiation, 433 
Ureteral  catheterization  in  tuberculosis 

of  kidney,  608 
reaction  of  Oppenheim,  320 
Urinary  system,  tuberculosis  of,  597 
Urination,  frequency  of,  in  tuberculosis 

of  bladder,  614 
of  kidney,  603 

Urine,  amount  and  character,  in  tuber- 
culosis of  kidney,  608 
change  in  appearance,  in  tuberculosis 

of  kidney,  603 
examination    of,    in    tuberculosis    of 

bladder,  614 
segregation    of,    in    tuberculosis    of 

kidney,  608 
symptoms  referable  to  urinary  tract, 

195 
tubercle  bacillus  in,  90,  598 

in  tuberculosis  of  kidney,  606 
urinary  disturbances  in  mixed  infec- 
tion, 661 

Urotropin  in  tuberculosis  of  kidney,  616 
Uterus,  tuberculosis  of,  599,  626 
prognosis,  627 
symptoms,  627 
treatment,  628 
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VACCINE    therapy    in    tuberculosis    of 

bones  and  joints,  569 
Vaccines,  bacterial,  clinical  application 

of,  893,  896 
in   cases  with   persisting  fever  of 

mixed  infection,  911-918 
in  mixed  infection,  667 
Vagina,  tuberculosis  of,  626 
Varieties,  200 

Vas  deferens,  tuberculosis  of,  622 
Vegetations,  adenoid,  as  port  of  entrance 

for  tubercle  bacillus,  517 
as  reservoirs  for  bacilli  and  points  of 

departure,  654 

Venesection  and  salt  solution  in  pulmo- 
nary hemorrhage,  863 
in  pulmonary  hemorrhage,  861,  863 
in  tuberculosis  of  pleura,  463 
Vermiform  appendix,  tuberculosis  of,  581 
clinical  symptoms,  583 
hyperplastic,  581,  583 
illustrative  cases,  587 
primary,  582 

principles  of  management,  584 
ulcerative,  581,  583 
Veronal  in  insomnia,  852 
Verruca  cutis,  628 

necrogenica,  628,  638 
Vesicles,  seminal,  tuberculosis  of,  599, 

620 

diagnosis,  620 
symptoms,  620 
treatment,  620 
Vesicular  rales,  267,  268 
crackling,  267 
dry,  267 
semi-dry,  268 
respiration,  auscultation  of,  255,  256 

regional  differences,  257 
Vesiculocavernous  respiration,  263 
Viability  of  tubercle  bacillus,  30 
Vicious  cases,  institutions  for,  698 
Vinegar,  sponging  with,  in  night-sweats, 

851 
Virulence  of  tubercle  bacilli,  influence 

of,  116 

Visitation,  house,  708 
Visitors,  friendly,  in  house  visitation,  708 
Vitality  of  tubercle  bacillus,  29 
effect  of  cold  on,  30 
of  creasote  on,  32 
of  heat  on,  30 
of  iodoform  on,  32 
of  sunlight  on,  30,  31 
Vitreous,  tuberculosis  of,  658 
Vocal  cords,  involvement  of,  in  tuber-  i 

culosis  of  larynx,  645 
fremitus,  230 
absence  of,  231 
decreased,  231 
increased,  231 
resonance,  changes  in,  in  cases  with 

moderate  involvement,  288 
in  intensity,  270 
in  pitch  and  quality,  271 
diminution  of,  270 


Vocal  resonance  in  advanced  cases,  292 
in  pneumothorax,  483 
in  tuberculosis  of  pleura,  453 
increase  of,  270 
over  larynx,  258 
over  lung,  258 
over  trachea,  258 
suppression  of,  270 
Voice,  alterations  in,  150 
amphoric,  272 
cavernous,  271 
impairment    of,    in    tuberculosis    of 

larynx,  647 
spoken,  changes  in,  diagnostic  import, 

303 

modification  of,  in  disease,  270 
symptoms,  150 
whispered,  258 

changes  in,  diagnostic  import,  303 
in  advanced  cases,  291,  292 
in  cases  with  moderate  involve- 
ment, 288 

increased  intensity  of,  272 
intensification    of,    diagnostic    im- 
port, 303 

in  cases  with  moderate  involve- 
ment, 288 

modifications  of,  in  disease,  272 
Voice-sounds,  normal,  258 
Volcker  and  Joseph's  test  in  tubercu- 
losis of  kidney,  609 
Vomiting,  184 

as  contraindication  to  excessive  feed- 
ing, 787 

associated  with  cough,  145 
in  tuberculosis  of  peritoneum,  509 
Von    Pirquet's    method    of    cutaneous 

diagnosis,  309 
Vulva,  tuberculosis  of,  627 


WALKING  in  open  air  in  treatment'of 

tuberculosis,  757 
Wart,  anatomic,  628 

necrogenic,  628,  638 
Water,  hot,  in  constipation,  849 

in  cough,  845 
Wax,   iodoformized,   in  tuberculosis  of 

bones  and  joints,  569 
Weakness  of  heart,  169 
Weigert-Ehrlich  method  of  staining 

tubercle  bacillus,  25 
Weight,  loss  of,  159 

diagnostic  import,  300 
Weil's  sign  in  tuberculosis  of  pleura,  451 
Whispered  voice,  258 

changes  in,  diagnostic  import,  303 
in  advanced  cases,  291,  292 
in  cases  with  moderate  involve- 
ment, 288 

increased  intensity  of,  272 
intensification    of,    diagnostic    im- 
port, 303 

in  cases  with  moderate  involve- 
ment, 288 
modifications  of,  in  disease,  272 
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Whispering  pectorilpquy,  272 
Whooping-cough,  diagnostic  import,  298 
Williams'    diminished    descent    of    dia- 
phragm, 323 

tracheal  tone,  244 
Wind,  influence  of,  on  heat-abstraction, 

815 

Window-tent,  Knopf's,  in  treatment,  764 
Wintrich's  change  of  pitch,  246 

in  pneumothorax,  483 
Wise's  method  of  artificial  hyperemia  in 

cough,  845 


Wolff-Eisner  ophthalmic-tuberculin  re- 
action, 312 

Wooden  shelters  in  treatment,  770 
Workshops,   hygienic  construction  and 
sanitary  supervision,  in  prophylaxis, 
734 

ZIEHL-NEELSEN     method     of     staining 

tubercle  bacillus,  24 

Zinc    chlorid  in  glandular  tuberculosis, 
540 

inhaler  in  tuberculosis  of  larynx,  651 
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Church  and  Peterson's 
Nervous  and  Mental  Diseases 


Nervous  and  Mental  Diseases.  By  ARCHIBALD  CHURCH,  M.  D., 
Professor  of  Nervous  and  Mental  Diseases  and  Medical  Jurisprudence, 
Northwestern  University  Medical  School,  Chicago;  and  FREDERICK 
PETERSON,  M.  D.,  President  New  York  State  Commission  on  Lunacy  : 
Professor  of  Psychiatry  at  the  College  of  Physicians  and  Surgeons, 
N.  Y.  Handsome  octavo,  944  pages;  341  illustrations.  Cloth,  $5.00 
net;  Sheep  or  Half  Morocco,  $6.50  net. 

THE   NEW   (6th)    EDITION 

This  work  has  met  with  a  most  favorable  reception  from  the  profession  at 
large.  It  fills  a  distinct  want  in  medical  literature,  and  is  unique  in  that  it 
furnishes  in  one  volume  practical  treatises  on  the  two  great  subjects  of  neurology 
and  psychiatry.  In  preparing  this  edition  the  work  has  been  thoroughly  revised 
and  new  articles  on  Psychasthenia  and  Psychotherapy  added.  The  recent  views 
in  regard  to  the  motor  area  of  the  Rolandic  region  have  necessitated  the  rewriting 
of  the  chapter  pertaining  to  the  related  subjects.  A  number  of  new  illustrations 
have  also  been  added.  A  feature  of  much  value  is  the  very  full  and  complete 
review  of  recent  problems  of  psychiatry. 


OPINIONS  OF  THE   MEDICAL  PRESS 


American  Journal  of  the  Medical  Sciences 

"  This  edition  has  been  revised,  new  illustrations  added,  and  some  new  matter,  and  really 
is  two  books.  .  .  .  The  descriptions  of  disease  are  clear,  directions  as  to  treatment  definite, 
and  disputed  matters  and  theories  are  omitted.  '  Altogether  it  is  a  most  useful  text-book." 

Journal  of  Nervous  and  Mental  Diseases 

"The  best  text-book  exposition  of  this  subject  of  our  day  for  the  busy  practitioner.  .  .  . 
The  chapter  on  idiocy  and  imbecility  is  undoubtedly  the  best  that  has  been  given  us  in  any 
work  of  recent  date  upon  mental  diseases.  The  photographic  illustrations  of  this  part  of  Dr. 
Peterson's  work  leave  nothing  to  be  desired.'-' 

New  York  Medical  Journal 

"  To  be  clear,  brief,  and  thorough,  and  at  the  same  time  authoritative,  are  merits  that 
ensure  popularity.  The  medical  student  and  practitioner  will  find  in  this  volume  a  ready  and 
reliable  resource." 
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KerrV  Diagnostics 
Diseases  qf  Children 

Diagnostics  of  the  Diseases  of  Children.  By  LEGRAND  KERR, 
M.  D.,  Professor  of  Diseases  of  Children,  Brooklyn  Postgraduate  Med- 
ical School,  Brooklyn.  Octavo  of  542  pages,  fully  illustrated.  Cloth, 
$5.00  net;  Half  Morocco,  $6.50  net. 

FOR  THE   PRACTITIONER 

Dr.  Kerr'  s  work  differs  from  all  others  on  the  diagnosis  of  diseases  of  children 
in  that  the  objective  symptoms  are  particularly  emphasized.  The  constant  aim 
throughout  has  been  to  render  a  correct  diagnosis  as  early  in  the  course  of  the 
disease  as  possible,  and  for  this  reason  differential  diagnosis  is  presented  from 
the  very  earliest  symptoms.  The  many  original  illustrations  will  be  found 
helpful. 

New  York  State  Journal  of  Medicine 

"  The  illustrations  are  excellent  and  numerous.  It  will  meet  the  needs  of  the  great  mass 
of  physicians  who  treat  the  diseases  of  infancy  and  childhood." 

Kerley's  Treatment  qf 
Diseases  of  Children 

Treatment  of  the  Diseases  of  Children.  By  CHARLES  GILMORE 
KERLEY,  M.  D.,  Professor  of  Diseases  of  Children,  New  York  Polyclinic 
School  and  Hospital.  Octavo  of  628  pages,  illustrated.  Cloth,  $5.00 
net ;  Half  Morocco,  $6.50  net. 

RECENTLY   ISSUED— THE   NEW   (2d)   EDITION 

This  work  has  been  prepared  for  the  physician  engaged  in  general  practice. 
The  author  presents  all  the  modern  methods  of  management  and  treatment  in 
greater  detail  than  any  other  work  on  the  subject  heretofore  published.  The 
methods  suggested  are  the  results  of  actual  personal  experience,  extending  over  a 
number  of  years  of  hospital  and  private  practice.  There  is  an  excellent  illus- 
trated chapter  on  Gymnastic  Therapeutics. 

The  British  Medical  Journal 

"  Dr.  Kerley's  book  is  one  of  the  best  on  the  subject  that  has  come  under  our  notice.  All 
through  it  shows  evidence  of  ripe  experience  and  sound  judgment." 
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Illustrated   Dictionary 

Just  Ready— The  New  (5th)    Edition 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches ;  with  over  100  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  NEWMAN 
BORLAND,  M.  D.,  Editor  of  "  The  American  Pocket  Medical  Diction- 
ary." Large  octavo,  nearly  876  pages,  bound  in  full  flexible  leather. 
Price,  $4-5°  net;  with  thumb  index,  #5.00  net. 

A  KEY  TO  MEDICAL  LITERATURE 

Gives  a  Maximum  Amount  of  Matter  in  a  Minimum  Space 

WITH  2000   NEW  TERMS 

We  really  believe  that  Borland' s  Dictionary  is  the  most  useful  single  book  that 
the  medical  practitioner  can  own.  We  are  confident  you  will  get  more  real  use 
out  of  it  than  out  of  any  one  book  you  ever  bought. 

Nearly  every  medical  paper  to-day  contains  special  words  which  are  new  to  most 
readers.  If  you  want  to  get  the  best  out  of  your  journals  and  text-books,  Dorland's 
Dictionary  should  be  on  your  desk  for  ready  reference. 

This  new  edition  contains  2000  new  words.  Hundreds  of  these  cannot  be  found 
in  any  other  dictionary.  Of  this  edition  5000  have  been  sold  in  two  months. 


PERSONAL  OPINIONS 


Howard  A.  Kelly,  M.  D.. 

Professor  of  Gynecologic  Surgery,  Johns  Hopkins  University \  Baltimore. 
"  Dr.  Dorland's  dictionary  is  admirable.     It  is  so  well  gotten  up  and  of  such  convenient 
si£e.     No  errors  have  been  found  in  my  use  of  it." 

J.  Collins  Warren,  M.D.,  LL.D.,  F.R.C.S.  (Hon.) 

Professor  of  Surgery,  Harvard  Medical  School. 

"  I  regard  it  as  a  valuable  aid  to  my  medical  literary  work.     It  is  very  complete  and  of 
convenient  size  to  handle  comfortably.     I  use  it  in  preference  to  any  other." 
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Macfarlane's  Gynecology  for  Nurses  illustrated 

A  REFERENCE  HAND-BOOK  OF  GYNECOLOGY  FOR  NURSES.  By  CATH- 
ARINE MACFARLANE,  M.  D.,  Gynecologist  to  the  Woman's  Hospital  of 
Philadelphia.  321110  of  150  pages,  with  70  illustrations.  Flexible 
leather,  $1.25  net. 

A.  M.   Seabrook,   M.  D.,    Woman's  Medical  College  of  Philadelphia. 

"  It  is  a  most  admirable  little  book,  covering  in  a  concise  but   attractive  way  the   subject  from 
the  nurse's  standpoint." 

Aikens'  Primary  Studies  for  Nurses  Recently  issued 

PRIMARY  STUDIES  FOR  NURSES:  A  Text-Book  for  First-year  Pupil 
Nurses.  By  CHARLOTTE  A.  AIKENS,  late  Director  of  Sibley  Memorial 
Hospital,  Washington,  D.  C.  i2mo  of  450  pages,  illus.  Cloth,  $1.75  net. 

This  work  brings  together  in  concise  form  well-rounded  courses  of  lessons 
in  all  subjects  which,  with  practical  nursing  technic,  constitute  the  primary 
studies  in  a  nursing  course. 
Trained  Nurse  and  Hospital  Review 

"  It  is  safe  to  say  that  any  pupil  who  has  mastered   even  the  major  portion  of  this  work  would 
be  one  of  the  best  prepared  first-year  pupils  that  ever  stood  for  examination." 

De  Lee's   Obstetrics  for  Nurses  New  (3d)  Edition 

OBSTETRICS  FOR  NURSES.  By  JOSEPH  B.  DELEE,  M.  D.,  Professor  of 
Obstetrics  in  the  Northwestern  University  Medical  School.  i2mo  vol- 
ume of  512  pages,  fully  illustrated.  Cloth,  $2.50  net. 

J.  Clifton    Edgar,  M.  D., 

Professor  of  Obstetrics  and  Clinical  Midwifery,  Cornell  Medical  School,  N.  Y. 

"  It  is  far-and-away  the  best  that  has  come  to  my  notice,  and  I  shall  take  great  pleasure  in  recom- 
mending it  to  my  nurses  and  students  as  well." 

Davis*   Obstetric   Nursing  New  (3d)  Edition 

OBSTETRIC  AND  GYNECOLOGIC  NURSING.  By  EDWARD  P.  DAVIS,  A.  M., 
M.  D.,  Professor  of  Obstetrics,  Jefferson  Medical  College  and  Philadel- 
phia Polyclinic.  i2mo  of  436  pages,  illustrated.  Buckram,  11.75  net- 

The  Lancet,  London 

"  Not  only  nurses,  but  even  newly  qualified  medical  men,  would  learn  a  great  deal  by  a  perusal  of 
this  book.  It  is  written  in  a  clear  and  pleasant  style,  and  is  a  work  we  can  recommend." 

Beck's   Hand-Book  for  Nurses  New  (2d)  Editi0n 

A  REFERENCE  HAND-BOOK  FOR  NURSES.  By  AMANDA  K.  BECK,  of 
Chicago,  111.  32mo  of  200  pages.  Flexible  leather,  $1.25  net. 

This  little  book  contains  information  upon  every  question  that  comes  to  a 
nurse  in  her  daily  work,  and  embraces  all  the  information  that  she  requires 
to  carry  out  any  directions  given  by  the  physician. 

Boston  Medical  and  Surgical  Journal 

"  Must  be  regarded  as  an  extremely  useful  book,  not  only  for  nurses,  but  for  physicians." 


SAUNDERS'    BOOKS    ON 


Hoxie's  Medicine  for  Nurses 

Practice  of  Medicine  for  Nurses.  A  Text-Book  for  Nurses  and  Students 
of  Domestic  Science,  and  a  Hand-Book  for  All  Those  Who  Care  for  the  Sick. 
By  GEORGE  HOWARD  HOXIE,  M.  D.,  Professor  of  Internal  Medicine,  Uni- 
versity of  Kansas.  With  a  Chapter  on  Technic  of  Nursing  by  PEARL  L. 
LAPTAD,  Principal  of  the  Training  School  for  Nurses,  University  of  Kansas. 
I2mo  of  284  pages,  illustrated.  Cloth,  $1.50  net. 

This  work  is  truly  a  practice  of  medicine  for  the  nurse,  enabling  her  to  recognize  any 
signs  and  changes  that  may  occur  between  visits  of  the  physician,  and,  if  necessary,  to 
combat  them  until  the  physician's  arrival.  This  information  the  author  presents  in  a  vray 
most  acceptable,  particularly  emphasizing  the  nurse's  part. 

Trained  Nurse  and  Hospital  Review 

"  This  book  has  our  unqualified  approval." 

McCombs'  Diseases  of  Children  for  Nurses 

Diseases  of  Children  for  Nurses.  By  ROBERT  S.  McCoMBS,  M.  D., 
Instructor  of  Nurses  at  the  Children's  Hospital  of  Philadelphia.  I2mo  of 
430  pages,  illustrated.  Cloth,  $2.00  net. 

Dr.  McCombs'  experience  in  lecturing  to  nurses  has  enabled  him  to  emphasize  just  those 
points  that  nurses  most  need  to  know.  The  nursing  side  has  been  written  by  head  nurses, 
especially  praiseworthy  being  the  work  of  Miss  Jennie  Manly. 

National  Hospital  Record 

"  We  have  needed  a  good  work  on  children's  diseases  adapted  for  nurses'  use,  and  this 
volume  admirably  fills  the  want." 

Wilson's   Obstetric   Nursing 

A  Reference  Hand = Book  of  Obstetric  Nursing.  By  W.  REYNOLDS 
WILSON,  M.  D.,  Visiting  Physician  to  the  Philadelphia  Lying-in  Charity. 
32mo  of  258  pages,  illustrated.  Flexible  leather,  $1.25  net. 

Dr.  Wilson's  work  discusses  the  subject  of  obstetrics  entirely  from  the  nurse's  point  of 
view,  presenting  in  detail  everything  connected  with  pregnancy  and  labor  and  their  man- 
agement. The  text  is  copiously  illustrated. 

American  Journal  of  Obstetrics 

"  Every  page  emphasizes  the  nurse's  relation  to  the  case." 

Aikens'  Training-school   Methods 

Hospital  Training-School  Methods  and  the  Head  Nurse.  By  CHAR- 
LOTTE A.  AIKENS,  Late  Director  of  Sibley  Memorial  Hospital,  Washington, 
D.  C.  i2mo  of  267  pages.  Cloth,  $1.50  net. 

This  new  work  suggests  plans  that  have  been  tested  personally.  It  tells  the  head  nurse 
how  to  teach ;  it  tells  what  should  be  taught  the  nurse  and  how  much, 

Trained  Nurse  and  Hospital  Review 

"  There  is  not  a  chapter  in  the  book  that  does  not  contain  valuable  suggestions." 


NURSING. 


Nursing  in  Diseases  of  the 
Eye,  Ear,  Nose,  and  Throat 

Nursing  in  Diseases  of  the  Eye,  Ear,  Nose,  and  Throat.     By  the 

Committee  on  Nurses  of  the  Manhattan  Eye,  Ear,  and  Throat  Hospital: 
J.  EDWARD  GILES,  M.  D.,  Surgeon  in  the  Eye  Department;  ARTHUR  B. 
DUEL,  M.  D.  (Chairman),  Surgeon  in  the  Ear  Department;  HARMON 
SMITH,  M.  D.,  Surgeon  in  the  Throat  Department.  Assisted  by  JOHN 
R.  SHANNON,  M.  D.,  Assistant  Surgeon  in  the  Eye  Department;  and 
JOHN  R.  PAGE,  M.  D.,  Assistant  Surgeon  in  the  Ear  Department.  With 
chapters  by  HERBERT  B.  WILCOX,  M.  D.,  Attending  Physician  to  the 
Hospital ;  and  Miss  EUGENIA  D.  AYERS,  Superintendent  of  Nurses. 
1 2mo  of  300  pages,  illustrated. 

READY  IN   MARCH 

This  is  a  practical  book,  prepared  by  surgeons  who,  from  their  experience  in 
the  operating  amphitheater  and  at  the  bedside,  have  realized  the  shortcomings  of 
present  nursing  books  in  regard  to  eye,  ear,  nose,  and  throat  nursing.  The  scope 
of  the  work  has  been  limited  to  what  an  intelligent  nurse  should  know,  and  the 
style  throughout  is  simple,  plain,  and  definite.  A  short  discourse  on  anatomy 
precedes  each  division.  It  is  one  of  the  most  valuable  books  in  the  nursing  field. 


Stoney's 
Materia  Medica  for  Nurses 


Practical  Materia  Medica  for  Nurses,  with  an  Appendix  containing 
Poisons  and  their  Antidotes,  with  Poison-Emergencies  ;  Mineral  Waters  ; 
Weights  and  Measures ;  Dose-List,  and  a  Glossary  of  the  Terms  used 
in  Materia  Medica  and  Therapeutics.  By  EMILY  A.  M.  STONEY,  of  the 
Carney  Hospital,  South  Boston.  I2mo  of  3OOpages.  Cloth,  $1.50  net. 

THE    NEW   (3d)    EDITION 

In  making  the  revision  for  this  new  third  edition,  all  the  newer  drugs  have 
been  introduced  and  fully  discussed.  The  consideration  of  the  drugs  includes 
their  sources  and  composition,  their  various  preparations,  physiologic  actions, 
directions  for  administering,  and  the  symptoms  and  treatment  of  poisoning. 

Journal  oi  the  American  Medical  Association 

"  So  far  as  we  can  see,  it  contains  everything  that  a  nurse  ought  to  know  in  regard  to  drugs. 
As  a  wference-book  for  nurses  it  will  without  question  be  very  useful." 


SAUNDERS*    BOOKS    ON 


Stoney's  Nursing 


Practical  Points  in  Nursing :  for  Nurses  in  Private  Practice.  By 
EMILY  A.  M.  STONEY,  Superintendent  of  the  Training  School  for  Nurses 
at  the  Carney  Hospital,  South  Boston,  Mass.  466  pages,  fully  illus- 
trated. Cloth,  $1.75  net. 

THIRD    EDITION,   THOROUGHLY    REVISED 

In  this  volume  the  author  explains  the  entire  range  of  private  nursing  as  dis- 
tinguished from  hospital  nursing,  and  the  nurse  is  instructed  how  best  to  meet  the 
various  emergencies  of  medical  and  surgical  cases  when  distant  from  medical  or 
surgical  aid  or  when  thrown  on  her  own  resources.  An  especially  valuable  feature 
will  be  found  in  the  directions  how  to  improvise  everything  ordinarily  needed  in  the 
sick-room. 

The  Lancet,  London 

"A  very  complete  exposition  of  practical  nursing  in  its  various  branches,  including  obstetric 
and  gynecologic  nursing.     The  instructions  given  are  full  of  useful  detail." 


Stoney's  Technic  for  Nurses 

Bacteriology  and  Surgical  Technic  for  Nurses.  By  EMILY  A.  M. 
STONEY,  Superintendent  at  Carney  Hospital,  South  Boston.  Revised 
by  FREDERIC  R.  GRIFFITH,  M.  D.,  Surgeon,  of  New  York.  i2mo, 
300  pages,  illustrated.  Cloth,  $1.50  net. 

THE     NEW     (2d)     EDITION 
Trained  Nurse  and  Hospital  Review 

"  These  subjects  are  treated  most  accurately  and  up  to  date,  without  the  superfluous  reading 
which  is  so  often  employed.  .  .  .  Nurses  will  find  this  book  of  the  greatest  value  both  during 
their  hospital  course  and  in  private  practice." 

Spratling  on  Epilepsy 

Epilepsy  and  Its  Treatment.  By  WILLIAM  P.  SPRATLING,  M.  D., 
Medical  Superintendent  of  the  Craig  Colony  for  Epileptics,  Sonyea, 
New  York.  Octavo  of  522  pages,  fully  illustrated.  Cloth,  $4.00  net. 
The  Lancet,  London 

"  Dr.  Spratling's  work  is  written  throughout  in  a  clear  and  readable  style.  .  .  .  The  work 
is  a  mine  of  information  on  the  whole  subject  of  epilepsy  and  its  treatment." 


NURSING  AND  CHILDREN. 


Paul's  Fever  Nursing 

NURSING  IN  THE  ACUTE  INFECTIOUS  FEVERS.  By  GEORGE  P.  PAUL, 
M.D.,  Assistant  Visiting  Physician  to  the  Samaritan  Hospital,  Troy,  N.  Y. 
i2mo  of  200  pages.  Cloth,  $1.00  net. 

Dr.  Paul  has  taken  great  pains  in  the  presentation  of  the  care  and  management  of  each 
fever.  The  book  treats  of  fevers  in  general,  then  each  fever  is  discussed  individually,  and 
the  latter  part  of  the  book  deals  with  practical  procedures  and  valuable  information. 

The  London  Lancet 

"  The  book  is  an  excellent  one  and  will  be  of  value  to  those  for  whom  it  is  intended. 
It  is  well  arranged,  the  text  is  clear  and  full,  and  the  illustrations  are  good." 

Paul's  Materia  Medica  for  Nurses 

MATERIA  MEDICA  FOR  NURSES.  By  GEORGE  P.  PAUL,  M.D.,  Assistant 
Visiting  Physician  to  the  Samaritan  Hospital,  Troy.  i2mo  of  240  pages. 
Cloth,  $1.50  net. 

Dr.  Paul  arranges  the  physiologic  actions  of  the  drugs  according  to  the  action  of  the 
drug  and  not  the  organ  acted  upon.  An  important  section  is  that  on  pretoxic  signs, 
giving  the  warnings  of  the  full  action  or  the  beginning  toxic  effects  of  the  drug,  which, 
if  heeded,  may  prevent  many  cases  of  drug  poisoning. 

The  Medical  Record,  New  York 

"This  volume  will  be  of  real  help  to  nurses;  the  material  is  well  selected  and  well 
arranged,  and  the  book  is  as  readable  as  it  is  useful." 

Pyle's  Personal  Hygiene  The  New  (3d)  Edition 

A  MANUAL  OF  PERSONAL  HYGIENE  :  Proper  Living  upon  a  Physiologic 
Basis.  By  Eminent  Specialists.  Edited  by  WALTER  L.  PYLE,  A.  M., 
M.D.,  Assistant  Surgeon  to  Wills  Eye  Hospital,  Philadelphia.  Octavo 
volume  of  451  pages,  fully  illustrated.  Cloth,  $1.50  net. 

To  this  new  edition  there  have  been  added,  and  fully  illustrated,  chapters  on  Domestic 
Hygiene    and    Home  Gymnastics,  besides  an  appendix  containing  methods  of  Hydro- 
therapy,   Mechanotherapy,  and   First  Aid  Measures.     There  is  also  a  Glossary  of  the 
medical  terms  used. 
Boston  Medical  and  Surgical  Journal 

"  The  work  has  been  excellently  done,  there  is  no  undue  repetition,  and  the  writers 
have  succeeded  unusually  well  in  presenting  facts  of  practical  significance  based  on  sound 
knowledge." 

Galbraith's  Four  Epochs  of  Woman's  Life     second  Edition 

THE  FOUR  EPOCHS  OF  WOMAN'S  LIFE.  By  ANNA  M.  GALBRAITH, 
M.D.  With  an  Introductory  Note  by  JOHN  H.  MUSSER,  M.D.,  Univer- 
sity of  Pennsylvania.  i2mo  of  247  pages.  Cloth,  $1.50  net. 

Birmingham  Medical  Review 

"We  do  not  as  a  rule  care  for  medical  books  written  for  the  instruction  of  the  public; 
but  we  must  admit  that  the  advice  in  Dr.  Galbraith's  work  is  in  the  main  wise  and  whole- 
some." 


Starr  on  Children  second  Edition 

AMERICAN  TEXT-BOOK  OF  DISEASES  OF  CHILDREN.  Edited  by  Louis 
STARR,  M.D.,  assisted  by  THOMPSON  S.  WESTCOTT,  M.D.  Octavo,  1244 
pages,  illustrated.  Cloth,  $7.00  net;  Half  Morocco,  $8.50  net. 
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Register's   Fever  Nursing 

A  TEXT-BOOK  ON  PRACTICAL  FEVER  NURSING.  By  EDWARD  C. 
REGISTER,  M.  D.,  Professor  of  the  Practice  of  Medicine  in  the  North 
Carolina  Medical  College.  12010  of  352  pages.  Cloth,  $2.50  net. 

The  work  completely  covers  the  field  of  practical  fever  nursing.  The  illustrations  show 
the  nurse  how  to  perform  those  measures  that  come  within  her  province. 

Trained  Nurse  and  Hospital  Review 

"  Nurses  will  find  this  book  of  great  value  in  this  practical  branch  of  their  work." 

Hecker,  Trumpp,  and  Abt  on  Children 

ATLAS  AND  EPITOME  OF  DISEASES  OF  CHILDREN.  By  Dr.  R.  HECKER 
and  Dr.  J.  TRUMPP,  of  Munich.  Edited,  with  additions,  by  ISAAC  A. 
ABT,  M.D.,  Assistant  Professor  of  Diseases  of  Children,  Rush  Medical 
College,  Chicago.  With  48  colored  plates,  144  text-cuts,  and  453  pages 
of  text.  Cloth,  $5.00  net. 

The  many  excellent  lithographic  plates  represent  cases  seen  in  the  authors'  clinics,  and 
have  been  selected  with  great  care,  keeping  constantly  in  mind  the  practical  needs  of  the 
general  practitioner.  These  beautiful  pictures  are  so  true  to  nature  that  their  study  is 
equivalent  to  actual  clinical  observation.  The  editor,  Dr.  Isaac  A.  Abt,  has  added  all  new 
methods  of  treatment. 

Johns  Hopkins  Hospital  Bulletin 

"The  entire  field  has  been  covered.  With  the  excellent  plates,  it  will  be  found  of  real 
value  to  both  students  and  practitioners."  , 


Lewis'  Anatomy  and   Physiology         the  New 

ANATOMY  AND  PHYSIOLOGY  FOR  NURSES.  By  LERov  LEWIS,  M.D., 
Surgeon  to  and  Lecturer  on  Anatomy  and  Physiology  for  Nurses  at  the 
Lewis  Hospital,  Bay  City,  Michigan.  i2mo  of  375  pages,  with  150 
illustrations.  Cloth,  $1.75  net. 

A  demand  for  such  a  work  as  this,  treating  the  subjects  from  the  nurses  point  of  view, 
has  long  existed.  Dr.  Lewis  has  based  the  plan  and  scope  of  this  work  on  the  methods 
employed  by  him  in  teaching  these  branches,  making  the  text  unusually  simple  and  clear. 

The  Nurses  Journal  of  the  Pacific  Coast 

"  It  is  not  in  any  sense  rudimentary,  but  comprehensive  in  its  treatment  of  the  subjects 
in  hand.  The  application  of  the  knowledge  of  anatomy  in  the  care  of  the  patient  is 
emphasized." 

Friedenwald  and  Ruhrah's  Dietetics 

DIETETICS  FOR  NURSES.  By  JULIUS  FRIEDENWALD,  M.  D.,  Professor 
of  Diseases  of  the  Stomach,  and  JOHN  RUHRAH,  M.  D.,  Professor  of 
Diseases  of  Children,  College  of  Physicians  and  Surgeons,  Baltimore. 
i2mo  volume  of  395  pages.  Cloth,  $1.50  net. 

This  work  has  been  prepared  to  meet  the  needs    of  the    nurse,  both  in  the  training 
school  and  after  graduation.     It  aims  to  give  the  essentials  of  dietetics,  considering  briefly 
ie  physiology  of  digestion  and  the  various  classes  of  foods  and  the  part  they  play  in 
nutrition. 

American  Journal  of  Nursing 

"  It  is  exactly  the  book  for  which  nurses  and  others  have  long  and  vainly  sought  A 
simple  manual  of  dietetics,  which  does  not  turn  into  a  cook-book  at  the  end  of  the  first 
or  second  chapter. 


INSANITY  AND   HYGIENE. 


ii 


Brower  and  Bannister 
on  Insanity 

A  Practical  Manual  of  Insanity.  For  the  Student  and  General 
Practitioner.  By  DANIEL  R.  BROWER,  A.M.,  M.D.,  LL.  D.,  Professor 
of  Nervous  and  Mental  Diseases  in  Rush  Medical  College,  in  affiliation 
with  the  University  of  Chicago  ;  and  HENRY  M.  BANNISTER,  A.  M., 
M.  D.,  formerly  Senior  Assistant  Physician,  Illinois  Eastern  Hospital 
for  the  Insane.  Handsome  octavo  of  426  pages,  with  a  number  of 
full-page  inserts.  Cloth,  $3.00  net. 

FOR  STUDENT  AND  PRACTITIONER 

This  work,  intended  for  the  student  and  general  practitioner,  is  an  intelligible, 
up-to-date  exposition  of  the  leading  facts  of  psychiatry,  and  will  be  found  of  in- 
valuable service,  especially  to  the  busy  practitioner  unable  to  yield  the  time  for  a 
more  exhaustive  study.  The  work  has  been  rendered  more  practical  by  omitting 
elaborate  case  records  and  pathologic  details,  as  well  as  discussions  of  speculative 
and  controversial  questions. 

American  Medicine 

"  Commends  itself  for  lucid  expression  in  clear-cut  English,  so  essential  to  the  student  in 
any  department  of  medicine.  .  .  .  Treatment  is  one  of  the  best  features  of  the  book,  and  for 
this  aspect  is  especially  commended  to  general  practitioners." 

Bergey's  Hygiene 

The  Principles  of  Hygiene:  A  Practical  Manual  for  Students, 
Physicians,  and  Health  Officers.  By  D.  H.  BERGEY,  A.  M.,  M.  D., 
Assistant  Professor  of  Bacteriology  in  the  University  of  Pennsylvania. 
Octavo  volume  of  555  pages,  illustrated.  Cloth,  $3.00  net. 

JUST    READY— THE    NEW    (3d)    EDITION 

This  book  is  intended  to  meet  the  needs  of  students  of  medicine  in  the 
acquirement  of  a  knowledge  of  those  principles  upon  which  modern  hygienic 
practises  are  based,  and  to  aid  physicians  and  health  officers  in  familiarizing 
themselves  with  the  advances  made  in  hygiene  and  sanitation  in  recent  years. 
This  new  third  edition  has  been  very  carefully  revised,  and  much  new  matter 
added,  so  as  to  include  the  most  recent  advancements. 

Buffalo  Medical  Journal 

"  It  wiil  be  found  of  value  to  the  practitioner  of  medicine  and  the 'practical  sanitari&a  ;  and 
students  of  architecture,  who  need  to  consider  problems  of  heating,  lighting,  ventilation,  water 
supply,  and  sewage  disposal,  may  consult  it  with  profit." 
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Friihwald  and  WestcottV 
Diseases    of  Children 


Diseases  of  Children.  A  Practical  Reference  Book  for  Students 
and  Practitioners.  By  PROFESSOR  DR.  FERDINAND  FRUHWALD,  of 
Vienna.  Edited,  with  additions,  by  THOMPSON  S.  WESTCOTT,  M.  D., 
Associate  in  Diseases  of  Children,  University  of  Pennsylvania.  Octavo 
volume  of  533  pages,  containing  176  illustrations.  Cloth,  $4.50  net. 

ARRANGED    ALPHABETICALLY 

This  work  represents  the  author's  twenty  years'  experience,  and  is  intended 
as  a  practical  reference  work  for  the  student  and  practitioner.  With  this  refer- 
ence feature  in  view,  the  individual  diseases  have  been  arranged  alphabetically. 
The  prophylactic,  therapeutic,  and  dietetic  treatments  are  elaborately  discussed. 
The  practical  value  of  the  book  has  been  considerably  enhanced  by  the  many 
excellent  illustrations. 
E.  H.  Hartley,  M.  D., 

Professor  of  Pediatrics,  Chemistry,  and  Toxicology,  Long  Island  College  Hospital,  New  York, 
"It  is  a  new  idea,  which  ought  to  become  popular  because  of  the  alphabetic  arrangement. 
Its  title  expresses  just  what  it  is — a  ready  reference  hand-book." 


Rtihrah's 
Diseases  of  Children 

A  Manual  of  Diseases  of  Children.  By  JOHN  RUHRAH,  M.  D., 
Professor  of  Diseases  of  Children,  College  of  Physicians  and  Surgeons, 
Baltimore.  I2mo  of  425  pages,  fully  illustrated.  Flexible  leather, 
$2.00  net. 

THE    NEW   (2d)    EDITION 

In  revising  this  work  for  the  second  edition  Dr.  Ruhrah  has  carefully 
incorporated  all  the  latest  knowledge  on  the  subject.  All  the  important  facts 
are  given  concisely  and  explicitly,  the  therapeutics  of  infancy  and  childhood 
being  outlined  very  carefully  and  clearly.  There  are  also  directions  for  dosage 
and  prescribing,  and  many  useful  prescriptions  are  included.  The  entire  work 
is  amply  illustrated  with  practical  illustrations.  A  valuable  aid  consists  in  the 
references  to  pediatric  literature. 

American  Journal  of  the  Medical  Sciences 

"  Treatment  has  been  satisfactorily  covered,  being  quite  in  accord  with  the  best  teaching, 
yet  withal  broadly  general  and  free  from  stock  prescriptions." 


CHILDREN  AND   HYGIENE. 


Griffith's  Care  of  the  Baby 

The  Care  of  the  Baby.  By  J.  P.  GROCER  GRIFFITH,  M.  D.,  Clinical 
Professor  of  Diseases  of  Children,  University  of  Penn. ;  Physician  to  the 
Children's  Hospital,  Phila.  I2mo,  455  pp.  Illustrated.  Cloth,  $1.50  net. 

THE    NEW   (4th)   EDITION 

The  author  has  endeavored  to  furnish  a  reliable  guide  for  mothers.  He  has 
made  his  statements  plain  and  easily  understood,  in  the  hope  that  the  volume 
may  be  of  service  not  only  to  mothers  and  nurses,  but  also  to  students  and  practi- 
tioners whose  opportunities  for  observing  children  have  been  limited. 

New  York  Medical  Journal 

"  We  are  confident  if  this  little  work  could  find  its  way  into  the  hands  of  every  trained 
nurse  and  of  every  mother,  infant  mortality  would  be  lessened  by  at  least  fifty  per  cent." 

Crothers*  Morphinism 

Morphinism  and  Narcomania  from  Opium,  Cocain,  Ether,  Chloral, 
Chloroform,  and  other  Narcotic  Drugs ;  also  the  Etiology,  Treatment, 
and  Medicolegal  Relations.  By  T.  D.  CROTHERS,  M.  D.,  Superintendent 
of  Walnut  Lodge  Hospital,  Hartford,  Conn.  Handsome  I2mo  of  351 
pages.  Cloth,  $2.00  net. 

The  Lancet,  London 

"An  excellent  account  of  the  various  causes,  symptoms,  and  stages  of  morphinism,  the 
discussion  being  throughout  illuminated  by  an  abundance  of  facts  of  clinical,  psychological,  and 
social  interest." 

Aikens' 
Clinical  Studies  for  Nurses 

Clinical  Studies  for  Nurses.  By  CHARLOTTE  A.  AIKENS,  formerly 
Director  of  Sibley  Memorial  Hospital,  Washington,  D.  C.  I2mo  of 
5 10  pages,  illustrated.  Cloth,  $2.00  net. 

JUST    READY 

This  new  work  is  written  along  the  same  lines  as  Miss  Aikens'  former  work  on 
"  Primary  Studies,"  to  which  it  is  a  companion  volume.  It  takes  up  all  subjects 
taught  during  the  second  year,  and  takes  them  up  in  a  concise,  forceful  way. 
The  text  is  illustrated  with  helpful  illustrations. 


I4  SAUNDERS'    £OOKS    ON 

Peterson  and  Haines' 
Legal  Medicine  &  Toxicology 


A   Text-Book   of    Legal    Medicine   and    Toxicology.      Edited   by 

FREDERICK  PETERSON,  M.  D.,  Professor  of  Psychiatry  in  the  College 
of  Physicians  and  Surgeons,  New  York ;  and  WALTER  S.  HAINES, 
M.  D.,  Professor  of  Chemistry,  Pharmacy,  and  Toxicology,  Rush 
Medical  College,  in  affiliation  with  the  University  of  Chicago.  Two 
imperial  octavo  volumes  of  about  750  pages  each,  fully  illustrated. 
Per  volume:  Cloth,  $5.00  net;  Sheep  or  Half  Morocco,  $6.50  net. 
Sold  by  Subscription. 

IN  TWO  VOLUMES— BOTH  VOLUMES  NOW   READY 

The  object  of  the  present  work  is  to  give  to  the  medical  and  legal  professions 
a  comprehensive  survey  of  forensic  medicine  and  toxicology  in  moderate  compass. 
This,  it  is  believed,  has  not  been  done  in  any  other  recent  work  in  English.  Under 
1 '  Expert  Evidence ' '  not  only  is  advice  given  to  medical  experts,  but  suggestions 
are  also  made  to  attorneys  as  to  the  best  methods  of  obtaining  the  desired  infor- 
mation from  the  witness.  An  interesting  and  important  chapter  is  that  on  ' '  The 
Destruction  and  Attempted  Destruction  of  the  Human  Body  by  Fire  and  Chemi- 
cals." A  chapter  not  usually  found  in  works  on  legal  medicine  is  that  on  "  The 
Mtdicolegal  Relations  of  the  X-Rays. "  This  section  will  be  found  of  unusual  im- 
portance. The  responsibility  of  pharmacists  in  the  compounding  of  prescriptions, 
in  the  selling  of  poisons,  in  substituting  drugs  other  than  those  prescribed,  etc., 
furnishes  a  chapter  of  the  greatest  interest  to  every  one  concerned  with  questions 
of  medical  jurisprudence.  Also  included  in  the  work  is  the  enumeration  of  the 
laws  of  the  various  states  relating  to  the  commitment  and  retention  of  the  insane. 


OPINIONS  OF  THE  MEDICAL  PRESS 


Medical  News,  New  York 

"  It  not  only  fills  a  need  from  the  standpoint  of  timeliness,  but  it  also  sets  a  standard  of 
what  a  text-book  on  Legal  Medicine  and  Toxicology  should  be." 

Columbia  Law  Review 

"  For  practitioners  in  criminal  law  and  for  those  in  medicine  who  are  called  upon  to  give 
court  testimony  in  all  its  various  forms  ...  it  is  extremely  valuable." 

Pennsylvania  Medical  Journal 

"  If  the  excellence  of  this  volume  is  equaled  by  the  second,  the  work  will  easily  take  rank 
as  the  standard  text-book  on  Legal  Medicine  and  Toxicology." 


LEGAL   MEDICINE. 


Draper's  Legal  Medicine 

A  Text-Book  of  Legal  Medicine.  By  FRANK  WINTHROP  DRAPER,  A.  M., 
M.  D.,  Late  Professor  of  Legal  Medicine  in  Harvard  University,  Boston. 
Octavo  of  573  pages,  illustrated.  Cloth,  $4.00  net  ;  Half  Morocco,  $5.50  net. 

Hon.  Olin   Bryan,   LL.  B.,   Baltimore  Medical  College. 

"  A  careful  reading  of  Draper's  Legal  Medicine  convinces  me  of  the  excellent  character 
of  the  work.  It  is  comprehensive,  thorough,  and  must,  of  a  necessity,  prove  a  splendid 
acquisition  to  the  libraries  of  those  who  are  interested  in  medical  jurisprudence." 

Chapman's  Medical  Jurisprudence  Third  Edition 

Medical  Jurisprudence,  Insanity,  and  Toxicology.  By  HENRY  C. 
CHAPMAN,  M.  D.,  late  Professor  of  Institutes  of  Medicine  and  Medical  Juris- 
prudence in  Jefferson  Medical  College,  Philadelphia.  I2mo  of  329  pages, 
illustrated.  Cloth,  $1.75  net. 

Golebiewski  and  Bailey's  Accident  Diseases 

Atlas  and  Epitome  of  Diseases  Caused  by  Accidents.      By   DR.  ED. 

GOLEBIEWSKI,  of  Berlin.  Edited,  with  additions,  by  PEARCE  BAILEY,  M.  D., 
Consulting  Neurologist  to  St.  Luke's  Hospital,  New  York.  With  71  colored 
illustrations  on  40  plates,  143  text  illustrations,  and  549  pages  of  text.  Cloth, 
$4.00  net.  In  Saunders'  Hand-Atlas  Series. 


Hofmann   and  Peterson's   Legal   Medicine 


In  Saunders ' 
Hand-Atlases 

Atlas  of  Legal  Medicine.  By  DR.  E.  VON  HOFMANN,  of  Vienna. 
Edited  by  FREDERICK  PETERSON,  M.  D.,  Professor  of  Psychiatry  in  the 
College  of  Physicians  and  Surgeons,  New  York.  With  120  colored  figures 
on  $6  plates  and  193  half-tone  illustrations.  Cloth,  #3.50  net. 

Jakob  and   Fisher's  Nervous  System 

and     itS     Diseases  In  Saunders'  Hand-Atlases 

Atlas  and   Epitome  of  the  Nervous   System  and   its   Diseases.     By 

PROFESSOR  DR.  CHR.  JAKOB,  of  Erlangen.  From  the  Second  Revised 
German  Edition.  Edited,  with  additions,  by  EDWARD  D.  FISHER,  M.  D., 
Professor  of  Diseases  of  the  Nervous  System,  University  and  Bellevue 
Hospital  Medical  College,  New  York.  With  83  plates  and  copious  text. 
Cloth,  $3. 50  net. 


Abbott's  Transmissible  Diseases 


Second    Edition 


The  Hygiene  of  Transmissible  Diseases :  Their  Causes,  Modes  of  Dis- 
semination, and  Methods  of  Prevention.  By  A.  C.  ABBOTT,  M.  D.,  Pro- 
fessor of  Hygiene  and  Bacteriology,  University  of  Pennsylvania.  Octavo  of 
351  pages,  illustrated.  Cloth,  $2.50  net. 


,6  SAUNDERS*   BOOKS  ON  CHILDREN. 

American  Pocket  Dictionary        sixth  Edition— Recently  issued 

AMERICAN  POCKET  MEDICAL  DICTIONARY.  Edited  by  W.  A.  NEW- 
MAN BORLAND,  M.  D.,  Assistant  Obstetrician  to  the  Hospital  of  the 
University  of  Pennsylvania.  Containing  the  pronunciation  and  defini- 
tion of  the  principal  words  used  in  medicine  and  kindred  sciences,  with 
64  extensive  tables.  With  598  pages.  Flexible  leather,  with  gold 
edges,  $1.00  net;  with  patent  thumb  index,  $1.25  net. 

"  I  can  recommend  it  to  our  students  without  reserve."— J.  H.  HOLLAND,  M.  D.,  Dean 
of  the  Jefferson  Medical  College,  Philadelphia. 

Morrow's  Immediate  Care  of  Injured 

IMMEDIATE  CARE  OF  THE  INJURED.  By  ALBERT  S.  MORROW,  M.  D., 
Attending  Surgeon  to  the  New  York  City  Hospital  for  the  Aged  and 
Infirm.  Octavo  of  340  pages,  with  238  illustrations.  Cloth,  #2.50  net 

Dr.  Morrow's  book  on  emergency  procedures  is  written  in  a  definite  and  decisive  style, 
the  reader  being  told  just  what  to  do  in  every  emergency.  It  is  a- practical  book  for  every 
day  use,  and  the  large  number  of  excellent  illustrations  can  not  but  make  the  treatment  to 
be  pursued  in  any  case  clear  and  intelligible.  Physicians  and  nurses  will  find  it  indispensible. 

Powell's  Diseases  of  Children  Third  Edition,  Revised 

ESSENTIALS  OF  THE  DISEASES  OF  CHILDREN.  By  WILLIAM  M.  POWELL, 
M.  D.  Revised  by  ALFRED  HAND,  JR.,  A.  B.,  M.  D.,  Dispensary 
Physician  and  Pathologist  to  the  Children's  Hospital,  Philadelphia, 
i amo  ^  volume  of  259  pages.  Cloth,  $1.00  net.  In  Saunders* 
Question-  Compend  Series. 

Shaw  on  Nervous  Diseases  and  Insanity      Fourth  Edition 

ESSENTIALS  OF  NERVOUS  DISEASES  AND  INSANITY:  Their  Symptoms 
and  Treatment.  A  Manual  for  Students  and  Practitioners.  By  the  late 
JOHN  C.  SHAW,  M.  D.,  Clinical  Professor  of  Diseases  of  the  Mind  and 
Nervous  System,  Long  Island  College  Hospital,  New  York.  i2mo  of 
204  pages,  illustrated.  Cloth,  $1.00  net.  In  Saunters'  Question- Com- 
pend Series. 

"  Clearly  and  intelligently  written ;  we  have  noted  few  inaccuracies  and  several  sug- 
gestive points.  Some  affections  unmentioned  in  many  of  the  large  text-books  are  noted." 
— Boston  Medical  and  Surgical  Journal. 

Starr's  Diets  for  Infants  and  Children 

DIETS  FOR  INFANTS  AND  CHILDREN  IN  HEALTH  AND  IN  DISEASE.  By 
Louis  STARR,  M.  D.,  Consulting  Pediatrist  to  the  Maternity  Hospital, 
Philadelphia.  230  blanks  (pocket-book  size).  Bound  in  flexible  leather, 
#1.25  net. 

Grafstrom's  Mechano-Therapy  second  Revised  Edition 

A  TEXT-BOOK  OF  MECHANO-THERAPY  (Massage  and  Medical  Gymnas- 
tics). By  AXEL  V.  GRAFSTROM,  B.  Sc.,  M.  D.,  Attending  Physician  to 
the  Gustavus  Adolphus  Orphange,  Jamestown,  New  York.  i2mo,  200 
pages,  illustrated.  Cloth,  $1.25  net. 
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